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Foreword

Prior to the fall of 2000, I had known three of the authors of this remarkable textbook reasonably well. However, only recently had I reason to talk at length with Dr. 
Janicak and, immediately thereafter, to read in detail the second edition of the present book. I found it excellently organized, full of useful information that is well 
presented and encyclopedic in scope. I therefore accepted with pleasure the invitation to write the foreword to the third edition, in its final stages of composition when 
Dr. Janicak and I met while he was visiting the Boston area. I'm ashamed to say that I had personally been guilty of regional ethnocentricity, having read and used 
books on psychopharmacology mainly by Bostonians or, in the past, by Klein and Davis when they were in New York and Bethesda, respectively.

The third edition is truly remarkable in its scope, depth, and readability. It is both comprehensive and remarkably up-to-date. The field (and the practice) of clinical 
psychopharmacology has expanded radically over the past few years, in the number and types of drugs available to treat psychiatric disorders, the types of 
formulations being used (or in testing), and the depth of knowledge of their pharmacodynamics and pharmacokinetics. This parallels the growth in psychiatry and 
brain science.

One wonders whether the apparent expansion of polypharmacy, seen in psychiatric inpatients and outpatients, is not a result of many more kinds of drugs to use. 
Also, many newer drugs—gabapentin, olanzapine, quetiapine, mirtazapine, nefazodone, the several SSRIs–are not only reasonably safe in overdose but have a 
confusing (or encouraging, take your choice) range of probable efficacies that can lead competent psychiatrists to place patients who are not improving on 
monotherapy or duotherapy onto a larger group of medications. A depressed psychotic with chronic probable schizoaffective disorder is not uncommonly found on an 
atypical antipsychotic in its full regular dose, plus an older neuroleptic because psychotic symptoms persist; plus two mood stabilizers; one antidepressant; trazodone 
and zopiclone for insomnia; a benzodiazepine for daytime anxiety; and buspirone to potentiate the antidepressant. When such a patient is admitted to a psychiatric 
unit, the allowed stay is likely to be too short to permit any major withdrawal of the multiple medications. The sort of problem presented above is not solved simply, but 
the third edition does give a great deal of information on each of the drugs involved, their demonstrated efficacies, their potential side effects, and their likely 
interactions with other drugs. The clinician can use this book to understand possible complications, and can use this knowledge to intelligently begin unscrambling to 
polydrug regimens systematically, to retain contributions that seem both useful and benign, and to use theraputic drug monitoring (the authors' term) to assess levels 
of the various drugs in biological fluids as a method to assess possible interactions that may have toxic potential.

This book gives the studious reader a broad education in clinical research design, statistics, and especially pharmacokinetics, drug metabolism, and 
pharmacodynamics. All this plus useful guides to the selection of clinical treatments and algorithms to follow if the first option fails after an adequate trial. This book 
also gives the best up-to-date coverage of the newer atypical antipsychotics, including ziprasidone, which, as of this writing, is teetering on the edge of becoming 
available in U.S. drug stores. It covers not only mirtazapine and newer MAOIs, but also reboxetine, a noradrenergic antidepressant available only in Europe; as well 
as newer biological therapeutics such as transcranial magnetic stimulation and vagal nerve stimulation used as treatments (so far) mainly for affective disorders. Its 
coverage of electroconvulsive therapy is accurate and up-to-date.

This book manages to review, in adequate detail, a vast number of studies that form the basis for its meta-analyses and many of its recommendations. The contents 
outline, figures, and tables enable the reader to easily find the information he needs at the level he is prepared to digest it.

The book is written cohesively and provides the kind of compendium that Goodman and Gilman provided to pharmacology when they first wrote their textbook in the 
1940's, now multiauthored and vastly larger.

Each chapter begins with a review of the status of knowledge about the etiology, course, biology, and genetics of the disorders to be treated. These sections alone 
would make the book useful to residents or past-residents reviewing material before taking their psychiatric boards.

As a practicing clinician with my own experiences and prejudices, I may not agree absolutely with every recommendation or warning in this book but I strongly believe 
this is the best, most comprehensive, most timely, and most usable textbook about our field to date.

Jonathan Cole, M.D.
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The third edition of the American Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders (DSM-III) marked the beginning of a new era in the 
classification of mental disorders in the United States ( 1). The emphasis on phenomenology in DSM-III and its revision, the DSM-III-R, was a significant departure 
from the impressionistic, theoretically based schema of its predecessors, the DSM-I (1952) and the DSM-II (1968) ( 2, 3 and 4). The DSM-IV continues to emphasize 
the role of empirical findings as the basis for diagnosing psychiatric disorders, as well as strive for compatibility with the tenth revision of the International 
Classification of Diseases (ICD-10), whenever feasible ( 5, 6).

To effectively use this system, the clinician must carefully consider an extensive array of information before arriving at a diagnostic label. The myriad of possible 
diagnoses, as well as the exactness of the criteria within each category, can be a challenge to the most experienced clinician, and overwhelming to the novice. Thus, 
we have provided an overview highlighting the organization and critical criteria to facilitate assimilation of this information.

The general approach to diagnosis in the DSM-IV is multiaxial:

Axes I and II, for mental disorders
Axis III, to reflect any physical disorders substantively related to Axis I or II
Axis IV, to provide data on any significant psychosocial stressors
Axis V, to reflect the highest level of adaptational functioning in the previous year information should be provided, when possible, in all relevant areas.

To enhance the discussion in this text on indications for pharmacotherapy, we provide an overview of the critical criteria in DSM-IV pertinent to each diagnostic 
category on Axes I and II (7). Using a series of diagrams, we have designed a quick reference for the practitioner to more readily identify the salient criteria. These 
diagrams were adapted from Janicak PG, Andriukaitis SN. DSM-III: seeing the forest through the trees. Psychiatr Ann 1980;10(8): 6–30.
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Preface

In the decade since this textbook was first conceived and created, nothing short of a revolution has occurred in the practice of psychopharmacotherapy. In addition to 
the growing population of antidepressants, antipsychotics, and mood stabilizers, we have witnessed the ascendancy of:

Genetics as a promising approach for future drug development
Natural remedies as potential partners with standard drug development
Novel somatic approaches that may supplement or complement existing treatments
Treatment guidelines and strategies that are increasingly based on the principles of sound clinical practice.

The pace of these developments continues to accelerate (along with the ongoing expansion of the universe) continues to accelerate. One obvious result is the sheer 
mass of research data and associated clinical experience that must be considered and then mastered if optimal drug therapeutic strategies are to be implemented. 
The third edition of this textbook is an attempt to accomplish these goals by reviewing, synthesizing, and then organizing this material into clinical therapeutic 
strategies. Our combined contribution represents a wealth of research and clinical experience that makes such an endeavor possible.

In addition, the dedicated work of several colleagues has been invaluable. They include Charles Mitchell and Joyce Murphy at Lippincott Williams & Wilkins. Barbara 
Felton has now been taken off the endangered species list and once again has brought editorial expertise and patient guidance to this iteration of our text. Others who 
have generously given of their time and expertise include Elizabeth Winans, Pharm.D., Brian Martis, M.D., Sylvia Dennison, M.D., Mary Kay Sheehan, MSN, Laura 
Miller, M.D., Mani Pavuluri, M.D., and Mary Zayas. Dr. Davis thanks Michael Bennett and Nancy Chen, Ph.D. Dr. Preskorn acknowledges Jane Loux, Jalen 
Fitzpatrick, and Cheryl Carmichael. Dr. Ayd thanks Loretta Ayd Simpson, Virginia McClellan, and Ann Lovelace.

And, oh yes, one more bit of progress has been the increasing number of Michael Fisher sightings in the Boston area.

Philip G. Janicak, M.D.
John M. Davis, M.D.

Sheldon H. Preskorn, M.D.
Frank J. Ayd, Jr., M.D.



Preface to the First Edition

Over the last three decades there has been an explosion of information about drug therapies for the management of mental disorders. This phenomenon closely 
parallels the expansion of ever more sophisticated technologies that subserve the field of neuroscience. As a result, pathophysiology has become an increasingly 
more appropriate foundation upon which to diagnose disorders, as well as to develop more effective biological remedies. A further development has been the growing 
number of well-conceived and carefully executed clinical drug trials, making assimilation of this expansive literature a daunting task.

The goal of Principles and Practice of Psychopharmacotherapy is to provide a clinical logic that incorporates contemporary knowledge about drug therapies into the 
overall management of the mentally ill. The intended audience includes: residents in psychiatry and family practice, as well as the general practitioners of these 
medical specialties; psychiatric nurses, psychologists, and social workers; and other mental health professionals who are involved with patients taking psychotropic 
medications.

We have highlighted what we believe to be the unique strengths of this work. First, this book has been conceived and written by four authors only. Each is a professor 
of psychiatry, and combined, we bring to this effort over 100 years of research and clinical experience. This work has truly been a team effort, with extensive meetings 
and phone discussions, and careful reviews and critiques of original and subsequent drafts by each author over the last two years. Further, expert opinion has also 
been sought and graciously given in the form of detailed critiques by such recognized leaders as Max Fink, M.D., Ghanshyam Pandey, Ph.D., and Donald Klein, M.D. 
The results are:

A work characterized by a comprehensive summarization of the literature (e.g., about 2000 references, most since 1985);

A uniformity and succinctness of style and organization throughout the text; and

The development of treatment strategies based on the best scientific data available and tempered by our combined clinical experience.

In Chapter 1 we formulate seven guiding principles that clearly demarcate the role of drug therapy within the context of a comprehensive, often lifelong, treatment 
approach. Next, to help guide therapeutic choices, we provide statistical summarizations, by means of meta-analyses, of the extensive, ever more methodologically 
rigorous, literature comparing various drug and somatic therapies to placebo or to each other.

To set the stage for such an exercise, we discuss in Chapter 2 the qualities that characterize a well-designed study and the issues critical to appreciating the 
strengths and the weaknesses of combining the outcomes of multiple trials to derive a “bottom-line” conclusion on relative efficacy.

In Chapter 2 we also explore the role of drug therapy from the patient-consumer's perspective. Thus, such issues as informed consent, the cost of treatment, and 
labelled versus nonlabelled uses for FDA-approved medications are carefully considered.

In Chapter 3 we discuss the relevant pharmacokinetic principles, particularly as they apply to the treatment recommendations rendered throughout the text.

In Chapter 4, Chapter 5, Chapter 6, Chapter 7, Chapter 8, Chapter 9, Chapter 10, Chapter 11 and Chapter 12 we deal with the major classes of psychotropics as well 
as the pertinent diagnostic issues related to various drug therapies. This constitutes the core of our work, and includes the:

Antipsychotics
Antidepressants
Somatic therapies
Mood stabilizers
Anxiolytics/sedative-hypnotics

Our approach to each of these drug groups and related somatic therapies begins with a consideration of the possible mechanisms of action, followed by a 
comprehensive literature review on efficacy and adverse effects. These discussions then serve as the basis for the development of a clinical therapeutic strategy. 
Knowing that many patients fail standard treatment recommendations, because of either insufficient efficacy or intolerance to adverse effects, led us to emphasize the 
latter's importance.

The book concludes with Chapter 13 and Chapter 14 on disorders that require separate consideration. The first group includes Panic, Obsessive-Compulsive, 
Post-Traumatic Stress, Somatoform, and Dissociative disorders. Although traditionally these are classified as anxiety disorders, their symptoms and varied treatment 
responsivity require a separate series of discussions. Finally, certain groups of patients are considered in light of their specialized needs when contemplating 
psychotropic drug therapy. They include the pregnant patient, children and adolescents, the elderly, the personality disordered, as well as patients whose conditions 
are complicated by medical problems (e.g., the alcoholic patient; the HIV-infected patient).

Throughout the book an attempt is made to create a “reader-friendly” compendium. Thus, for any given topic one can quickly peruse the introductory and 
conclusionary statements; the critical points in the text as indicated by italics, boldface, or bulleted lists; the tabular data (e.g., statistical summaries of the comparative 
efficacy of a new agent versus placebo and a standard drug therapy); and the treatment strategy diagrams, all of which succinctly outline our suggested approach to a 
given disorder. This allows the reader to quickly assimilate the most important information, while also providing a more in-depth discussion to be reviewed as time 
permits. Illustrative case examples are also provided to underscore a particular clinical issue.

As “no man is an island,” no author (or group of authors) could presume to take sole credit for such an endeavor as we now put forth. Therefore, it is with gratitude 
that we acknowledge the editorial assistance of Nijole Beleska Grazulis, M.S., who also indexed this work. We thank Dave Retford, Barbara Felton, Molly Mullen, 
Jonathan Pine, Gillian Casey, and Wayne Hubbel of Williams & Wilkins for their guidance and expertise. Further, Drs. Janicak and Davis sincerely thank Rajiv P. 
Sharma, M.D., Javaid I. Javaid, Ph.D., Subhash Pandey, Ph.D., Mark Watanabe, Ph.D., Sheila Dowd, Alan Newman, and Jane Retallack for their efforts on behalf of 
this enterprise. Dr. Preskorn thanks Sharon Hickok for her assistance in making this textbook a reality, and his mentors, colleagues, residents, medical students, and 
patients, who have provided insights and intellectual stimulation throughout the years. Dr. Ayd thanks Mary Ann Ayd and Ann Lovelace.

Finally, good night, Michael Fisher, wherever you are.

Philip G. Janicak, M.D.
John M. Davis, M.D.

Sheldon H. Preskorn, M.D.
Frank J. Ayd, Jr., M.D.
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The art and the science of psychopharmacotherapy have expanded rapidly in the past decade, creating both an opportunity and a challef countless patients, newer 
compounds such as ziprasidone, iloperidone and aripiprazole are poised to prove their worth in the broader cnge. The contributions made by neuroscience have 
facilitated a more rapid approach to the development of new psychotropics. For example, since the first edition was published in 1993, the novel antipsychotics have 
been widely used clinically; and even while these agents are positively affecting the lives olinical arena. In addition, the novel antipsychotics are showing promise for 
other disorders such as the life-threatening water imbalance problem in some schizophrenic patients and as an effective intervention for more severe, 
treatment-refractory mood disorders. Finally, a variety of subgroups, such as the dual-diagnosed (mental disorder plus alcohol/substance abuse) and female patients 
of childbearing potential, are now being more carefully considered in clinical drug trials. In general, the need to know more about the differences in physiological 
processes, clinical presentation, and treatment response has generated an increased appreciation of the specific needs related to gender and those patients with 
comorbid substance abuse or dependence.

As a result, while improved therapies to ease a patient's suffering are constantly emerging, the practitioner is required to continually assimilate new information about 
recent advances, including novel agents targeted to affect specific components of various neurotransmitter systems, combination strategies, alternative uses of 
existing agents, and the specialized requirements of a growing number of identified diagnostic subtypes. Throughout this book, we provide a decision-making 
method that incorporates this growing database for the optimal use of drug therapies in clinical practice.

Our model of pharmacotherapy is grounded on a scholarly review and summation of the critical supporting research. Beginning with a discussion of the major 
principles underlying our approach, we follow with chapters on specific psychiatric disorders and their related drug therapies. There is an emphasis on the historical 
development of our present diagnostic system to underscore the fluid nature and increasing sophistication in defining various psychiatric disorders. The goal is to 
provide a logical treatment strategy that can be readily applied and easily adapted to an ever-increasing body of relevant scientific data.

This approach is based on several underlying assumptions:

The medical model serves as the foundation for the treatment of psychiatric disorders.
A nontheoretical approach is advocated in considering etiology/pathogenesis.
An empirically based foundation, derived from scientific investigation, is used to guide treatment decisions.

All modalities, from electroconvulsive therapy (ECT) to psychotherapy, can be incorporated into our approach when empirical data support their utility. When sufficient 
data are lacking, we offer suggestions based on our cumulative clinical and research experience.

PRINCIPLES OF PSYCHOPHARMACOTHERAPY

Principle 1

The diagnostic assessment, subject to revisions, is fundamental to our model  (Table 1-1).

TABLE 1-1. Principles of psychopharmacotherapy

Patients present with symptoms. The clinician's goal is to formulate these problems within the context of the highest level of diagnostic sophistication ( Table 1-2) 
based on both the subjective and the objective components of the evaluation ( 1, 2). To accomplish this task, the clinician must realize that behavioral symptoms in 
psychiatry are analogous to localizing signs in neurology. Such symptoms as depressed mood or auditory hallucinations are mediated through the function or 
dysfunction of specific brain regions. Different etiologically determined disorders can cause dysfunction in the same brain region, leading to similar phenomenological 
presentations. For example, a brain tumor, a stroke, or demyelinating plaque can all affect the frontal lobe, culminating in similar behavioral symptoms.



TABLE 1-2. Levels of diagnostic sophistication

The increased specificity of a syndromic, as compared with a symptomatic, diagnosis comes from the use of both inclusion criteria (i.e., a constellation of symptoms 
and signs present for a set interval of time) and exclusion criteria (i.e., conditions that may mimic the syndrome under consideration but have a known 
pathophysiological or etiological basis) ( 3). Currently, most psychiatric diagnoses are at the syndromic level, with similar presentations often representing 
substantially different underlying disorders. Therefore, considerable variability is found in the treatment outcome of patients diagnosed with the same syndrome. 
Further, patients with the same pathophysiology may be erroneously differentially categorized because of alternate syndromic presentations. A classic example is 
multiple sclerosis, which typically presents with signs and symptoms separated in time and space. Another example is tertiary syphilis, known as the “great mimic” due 
to its myriad clinical presentations. For this reason, clinicians must be ready to alter their diagnosis, as well as treatment plans, if dictated by changes in the course of 
illness.

Although criteria-based syndromes have certain limitations, we emphasize their usefulness as a first step in developing an empirical approach to 
psychopharmacological and somatic therapies. Systematic studies of the effects of psychotropics on such syndromes permit investigators to:

Conduct sequential investigations in different groups of patients with the same signs and symptoms with reasonable confidence that they are treating patients 
with similar syndromes.
Clarify the effectiveness of a specific treatment.
Compare the relative effectiveness of one treatment with another when assessing the outcome in patients with similar syndromic diagnoses.
Clarify which particular symptoms may be critical in predicting a drug versus placebo difference (e.g., neurovegetative symptoms of depression).
Clarify atypical or specific subtypes of presentations that may not benefit from standard treatments (e.g., atypical or psychotic depressive disorders).
Perform replication studies, as well as multisite clinical trials.

Finally, diagnoses based on etiology or pathophysiology are superior to symptomatic or syndromic diagnoses in terms of their specificity and usefulness ( 4). With the 
completion of the first phase of the Human Genome Project, the promise of greater homogeneity in diagnostic categories based on genetic information will 
increasingly guide treatment strategies ( 5). As in other areas of medicine, the likelihood of a successful outcome increases based on the level of diagnostic specificity, 
because treatment can then be targeted to the underlying causative factors.

Principle 2

Pharmacotherapy alone is generally insufficient for complete recovery.

Although drug therapy may be the cornerstone of recovery, some type of educational and psychosocial intervention is almost always needed, as well as more 
specialized forms of psychotherapy when indicated. Examples of the latter include the use of anxiolytic agents in combination with behavior modification for phobic 
disorders or the use of interpersonal psychotherapy plus antidepressants for depressive disorders. Further, because many of the psychotropics often have a delayed 
onset of action, early counseling may avoid premature discontinuation by a patient, as well as providing hope and reassurance during this lag phase. In addition to 
communicating in an understandable fashion the nature of the symptoms and the disorder, and incorporating the patient and the family as active participants in the 
treatment plan, the clinician must generally be prepared to respond to these questions:

What is happening to me?
Will I get better?
What will it take?
What are the limitations of my condition and of the proposed treatment?
What will it cost?

Simple, straightforward explanations of a patient's condition and the rationale for a specific course of action are generally well received. For those unable to benefit 
because of cognitive disruption, reassurance and expressions of empathy and concern are often therapeutic. A thorough, brief review of what is known about the 
patient's disorder should be communicated while dispelling common myths about his or her condition (e.g., the problem is related to a lack of moral strength). A 
patient's prognosis should be realistically and, to the extent possible, optimistically explained. Various treatment options should also be discussed, as noted in the 
section “Informed Consent” of Chapter 2.

Whereas the clinician should always take the role of counselor and advisor, the ultimate course of action should be left to the patient, except in those few instances in 
which the patient cannot make a rational, prudent, and informed decision on his or her own behalf. Bringing the patient into the process as an active, informed 
participant is beneficial to self-esteem and improves compliance. There are, however, two instances in which the clinician should not defer to the patient's wishes: if 
the illness significantly affects the ability to make an informed decision and when a treatment is requested (e.g., a drug of abuse) that cannot be provided in good 
faith.

The educational process should continue throughout the entire treatment relationship and often involves clarifying issues as they arise. When a patient does not 
respond to the first line of treatment, the next step is to address the possible reasons this lack of response has occurred, as well as the rationale for attempting 
second and subsequent treatment strategies. Finally, because many psychiatric disorders are recurrent, educating the patient and the family as to the early warning 
signs of a relapse may allow for earlier intervention and perhaps even prevention. In this way, a patient may suffer fewer adverse sequelae, often avoiding 
unnecessary hospitalizations and prolonged recovery phases from subsequent, repeated exacerbations.

In addition to adequate pharmacotherapy, specific forms of psychotherapy may also be indicated. These may include cognitive or interpersonal psychotherapy or 
various behavior desensitization and biofeedback techniques. Some patients may benefit from insight-oriented psychotherapy; group, family, or marital counseling; or 
both. Finally, in more chronic disorders, patients often benefit from vocational rehabilitation. A knowledgeable clinician realizes that these disorders do not occur in a 
vacuum, and, regardless of diagnosis, each patient requires an individualized treatment plan to optimize outcome.

Principle 3

The phase of an illness (e.g., acute, relapse, recurrence) is of critical importance in terms of the initial intervention and the duration of treatment.

Once an acute episode has been adequately controlled, ongoing treatment is often necessary for several months to prevent relapsing back into the acute phase. 
Some patients should also receive indefinite prophylaxis due to the high likelihood of recurrence. Because it is difficult to accurately predict which patients will have 
subsequent episodes, however, clinicians may be reluctant to expose those who will not experience a recurrence to the adverse effects of long-term therapy.

The course of an illness also dictates the need for and the duration of maintenance and prophylactic therapy. In particular, prophylaxis may not be indicated for an 
uncomplicated first episode depending on the specific disorder and the patient's response to standard interventions. Conversely, patients with histories of multiple 



recurrences, with family histories of a psychiatric disorder, with prolonged durations of, or particularly severe, acute episodes, and with delayed rate of response to 
treatment intervention are indications for ongoing prophylaxis.

Some medications are clearly appropriate during an acute phase of treatment but not for maintenance or prophylactic purposes. Conversely, certain drugs may not be 
very useful for acute management but are exceptionally beneficial for maintenance or prophylaxis. For example, in an acute manic episode, adjunctive 
benzodiazepines may rapidly sedate patients; however, these drugs are not ideal as maintenance strategies once the acute symptoms are under control. With early 
signs of breakthrough and possible relapse, however, they may again play a role in preventing a relapse of the full manic phase. The converse example is lithium, 
which is relatively ineffective with more severe, manic exacerbations such as stage 2 or stage 3 mania, but can be very effective for maintenance and prophylaxis 
once the acute symptoms have been controlled with other drug or somatic interventions.

Principle 4

The risk-to-benefit ratio must always be considered when developing a treatment strategy.

Specific factors to consider are both psychiatric and physical contraindications. For example, bupropion is contraindicated in a depressed patient with a history of 
seizures due to the increased risk of recurrence while on this agent. Conversely, it may be an appropriate choice for a bipolar disorder with intermittent depressive 
episodes that is otherwise under good control with standard mood stabilizers. This consideration is based on the limited data suggesting that bupropion is less likely 
to induce a manic switch in comparison with standard heterocyclic antidepressants. Another example is the avoidance of benzodiazepines for the treatment of panic 
disorder in a patient with a history of alcohol or sedative-hypnotic abuse due to the increased risk of misuse or dependency. In this situation, a selective serotonin 
reuptake inhibitor (SSRI) may be more appropriate.

Assessment of physical, as well as psychiatric status, is also critically important. The presence of intercurrent medical disorders, as well as any medication used to 
manage them, increases the likelihood of an adverse outcome with an otherwise appropriate medication. With a recent history of myocardial infarction, certain tricyclic 
antidepressants (TCAs) or low-potency antipsychotics might be contraindicated due to potential adverse effects on cardiac function. Another example is the 
avoidance of carbamazepine in a bipolar patient with a persistently low white blood cell count. Finally, b-blockers are typically contraindicated in a patient with 
asthma.

A related issue is the patient's ability to metabolize and eliminate drugs adequately. For example, lithium is excreted entirely by the kidneys, and if a patient suffers 
from significantly impaired renal function, high, potentially toxic levels could develop on standard doses. Although the dose could be adjusted to compensate for the 
decrease in drug clearance, it might be more appropriate to choose another mood stabilizer such as valproate or carbamazepine, because they are primarily 
metabolized through the liver.

A final consideration is that of economics, which includes the procurement costs and myriad other factors that can increase the overall expense of treatment (see 
section “Cost of Treatment” in Chapter 2).

Principle 5

Prior personal (and possibly family) history of a good or a poor response to a specific agent usually dictates the first-line choice for a subsequent episode.

Given the development of new drugs with more refined mechanisms of action, patients' responses to therapeutic interventions increasingly become critical sources of 
data. Poor or inadequate response to a previous trial of a specific class of medication (e.g., an SSRI) would suggest the need to try a different pharmacological class 
(e.g., bupropion). Response (whether improvement or deterioration) also provides insights into the underlying pathophysiology. Therefore, the careful monitoring of 
outcome can generate information for modifying previously suboptimal therapies. If prior or initial response is inadequate, common issues to consider include:

Appropriate diagnosis, including specific subtypes (e.g., delusional depression)
Adequacy of treatment (e.g., sufficient dose, blood concentration, or duration)
Noncompliance
Intercurrent substance or alcohol abuse, medical problems, the concomitant use of prescription or over-the-counter medications
Lack of adequate or appropriate social support
The presence of an Axis II diagnosis

Principle 6

It is important to target specific symptoms that serve as markers for the underlying psychopathology and to monitor their presence or absence over an 
entire course of treatment.

For example, in a bipolar patient, reduction of the amplitude of mood swings may be the focus of acute therapy. During the maintenance phase, however, the most 
sensitive predictor of an impending relapse might be a decreased need for sleep. Careful attention to the onset of such a symptom might lead to early treatment, 
preventing a full-blown recurrence.

It is also important to recognize that certain symptoms may respond before others. In a depressive episode, vegetative symptoms such as sleep and appetite 
disturbances will often respond early in the course of treatment, whereas mood may take several weeks to improve. Cognizant of these different temporal patterns of 
response, the clinician may be encouraged to continue with a certain approach. Also, educating the patient regarding the differential time course to response for 
various symptoms may facilitate compliance. Subsequently, during the maintenance/prophylactic phase, the clinician should monitor how effectively a treatment 
prevents the reemergence of the acute symptoms.

Principle 7

It is necessary to watch for the development of adverse effects throughout the entire course of treatment. Such monitoring often involves the use of the 
laboratory to ensure safety, as well as optimal efficacy (6).

It is important to confirm that the adverse effects are actually caused by a specific treatment. Because patients in clinical studies often experience a wide range of 
adverse effects while on placebo, one should not prematurely conclude that such events are due to active medication.

With the development of new, more specific agents, it is increasingly important to note and report undesirable behavioral effects, as well as physical reactions. For 
example, if a patient becomes excessively passive, there is a chance that the behavior will be missed or attributed to the underlying psychiatric condition. In fact, it 
might be a previously unrecognized effect of a new medication. The identification of previously unknown adverse effects (while undesirable in themselves) can be the 
basis for the next round of serendipitous discoveries about the underlying pathophysiology of a given disorder.

In this context, the first role of the laboratory is to detect specific adverse effects to target organs (see “ Role of the Laboratory” later in this chapter). Monitoring will 
generally be tailored to the specific therapy used because of its known potential for causing certain problems. Examples include periodic blood counts with 
carbamazepine or clozapine and thyroid and renal function studies with long-term maintenance lithium.

Another use of the laboratory is for therapeutic drug monitoring (TDM) of psychotropics with defined optimal ranges, narrow therapeutic indices, or both. Although 
TDM is not essential for many psychotropics, it is for others, including lithium, several TCAs, valproate, and carbamazepine. It may also be helpful to optimize the use 
of certain antipsychotics (e.g., haloperidol, clozapine) ( 7).

The same dose of many of these drugs produces substantially different concentrations among different patients due to multiple factors. Elimination rates can vary to a 
clinically significant degree among different patients on the same dose, such that some will develop subtherapeutic concentrations, others concentrations in the 
therapeutic range, and still others toxic concentrations. TDM can provide the necessary information on how rapidly a patient eliminates the drug, so the dose can be 



adjusted to maximize safety and efficacy.

ROLE OF NEUROSCIENCE

Psychopharmacotherapy is still an empirically based approach. Advances in the neurosciences, however, are occurring at an increasingly rapid pace and will 
ultimately provide a much more complete understanding of cerebral structure and function, as well as guide clinical drug therapies in the future.

One important example is the use of brain imaging such as positron emission tomography (PET), single photon emission computerized tomography (SPECT), and 
magnetic resonance imaging (MRI). These techniques are allowing us to localize brain regions underlying many behavioral symptoms (e.g., anxiety, vigilance, 
sadness), while at the same time enabling us to attain greater levels of diagnostic sophistication.

Perhaps most critical to a discussion on psychotropics is the explosion of knowledge about the fundamental subcellular processes that contribute to psychiatric 
disorders. We have been able to isolate and study many biologically important substances (e.g., neurotransmitters, receptor subtypes, various components of the 
postligand—receptor interface, including various subsequent messenger systems). The goal is to characterize the cascade of subsequent intraneuronal events, 
culminating in genetically determined cell protein alterations. Once these processes are characterized, they can provide insights into pathoetiology, as well as 
become the targets for specific drug development. Concurrently, observing how new drugs interact with these cellular components enhances our knowledge of their 
functional role in mediating specific behavioral symptoms. Newer agents can then serve as probes to test whether these components are relevant to a given 
psychiatric disorder.

Mechanism of Action

Psychotropic drugs affect specific biochemical processes, most often involving enzymes, receptors, or ion channels. A given drug's action that produces a 
physiological response (whether intended or otherwise) is termed the “mechanism of action.” It is axiomatic that central effects mediate the clinical actions of 
psychotropic medications. But, for any given drug, the effects on known processes may not be the mechanism mediating clinical response. Instead, the 
clinical outcome may be the result of some as yet unrecognized central action, due in part to the limited understanding of the pathophysiology underlying 
specific psychiatric disorders. When the fundamental biology underlying a disorder is unknown, it is impossible to state how a drug is correcting a given syndrome. 
Typically, proposed mechanisms of action for behavioral effects are simply the actions of the particular drug on known central biochemical processes. Whether these 
actions are truly the mechanisms underlying the behavioral effect (e.g., amelioration of depression) must be viewed with healthy skepticism.

With the rapid ongoing developments in neuroscience, we are likely to see further reliance on drug probes to test the functional integrity of neurotransmitter systems 
in specific disorders. An ever-increasing number of biochemical processes are being elucidated that may mediate a specific psychotropic's effects, including:

Enzymes responsible for the synthesis and degradation of an expanding list that includes neurotransmitters, neuropeptides, and neurohormones
Storage of neurotransmitters in vesicles within the cytoplasm
Release mechanisms
Presynaptic membrane uptake pumps
Subtypes of pre- and postsynaptic receptors
Receptor subcomponents (e.g., G-proteins)
Subsequent messenger systems (cAMP, PKC)
Ion channels

As these various processes are better characterized, they will increasingly become the targets for future drug development.

Drug Development and Its Implications

The first psychotropics of the modern era (e.g., lithium, neuroleptic antipsychotics, tricyclic and monoamine oxidase inhibitor antidepressants) were discovered 
serendipitously. These agents were not engineered to have selective actions, but instead produce a wide range of central biochemical effects and generally affect 
more than one neurotransmitter system simultaneously, resulting in multiple repercussions:

Such drugs can be helpful in more than one condition because they act by more than one mechanism.
Any number of these drugs' actions could be responsible for the clinical effect;  therefore, such drugs provide limited insight into the pathophysiology of a given 
condition.
Generally, due to their multiplicity of effects (positive as well as negative), these “broad-spectrum” medications are more poorly tolerated than agents with fewer 
biochemical interactions.

Future attempts to focus the actions of newer agents can greatly reduce the “signal-to-noise ratio” and enhance the development of more specific treatments ( 8).

Although there are many problems with the first generation of modern psychotropics, they have been extremely effective and have provided insights into the 
underlying pathophysiology. Studying the effects of these agents on specific biochemical functions has had great heuristic value, generating numerous hypotheses 
that have guided subsequent drug development. One set of hypotheses deals with the possible mechanisms underlying the clinical efficacy of these agents, and 
includes:

The dopamine hypothesis, based on the actions of neuroleptics
The catecholamine and the indolamine hypotheses, based on the actions of various antidepressants
The permissive, adrenergic-cholinergic balance, and bidimensional hypotheses, based on both the effects of antidepressants and on the modulating interactions 
among various neurotransmitter systems

Concurrently, hypotheses were also developed regarding the undesirable or toxic effects associated with the various biochemical actions of these agents. Examples 
include the following:

Orthostatic hypotension secondary to a1-adrenergic receptor blockade
Cardiotoxicity secondary to membrane stabilization
Central anticholinergic syndrome due to the potent muscarinic-cholinergic effects of many psychotropics

Chemists can now better define the structure-activity relationship of these early psychotropics to guide the development of newer drugs. Such relationships are 
refined by in vitro testing to determine whether newly synthesized compounds have the desired biochemical effect on specific targets, such as enzyme inhibition or 
receptor blockade. Simultaneously, these agents are tested for any undesirable effects. Where such effects exist, modifications can be made to the chemical structure 
to eliminate or reduce such unwanted qualities. When a new psychotropic drug meets the desired inclusion and exclusion criteria, it is then tested in the clinic to 
determine whether it possesses the desired therapeutic effect. Results from these clinical studies provide critical feedback regarding the mechanisms of action, which 
will guide the development of future generations of agents.

SSRIs (e.g., fluoxetine, sertraline, paroxetine, fluvoxamine, citalopram), bupropion, venlafaxine, nefazodone, and mirtazapine represent agents engineered 
to eliminate many of the earlier generation antidepressant side effects (9, 10). Beginning in the late 1980's, the introduction of these agents had important 
research and clinical implications. From the research standpoint, they advance our understanding of the pathophysiology of various disorders, while providing a way 
to test for the existence of putative biochemically distinct subtypes. Such attempts were unsuccessful with earlier generation psychotropics, in part due to their lack of 
specific action. For example, the TCAs are effective in depressive disorders, enuresis, and panic attacks, but different mechanisms are believed to be responsible for 
these varied efficacies. In a similar way, all TCAs have effects on both the norepinephrine and the serotonin reuptake systems within the clinically relevant 
concentration range. Attempts in the past to distinguish between “serotonergic” and “adrenergic” depressive disorders with such agents were unsuccessful because of 
the nonspecific nature of these drugs' effects, even if two such forms of depressive disorders exist. Newer agents, however, are orders of magnitude different in their 



affinity for one neurotransmitter system versus another and can be used as probes to expand our understanding of the relevant neurobiology.

Clinically, these newer agents also have several advantages because they:

Are generally safer and better tolerated
Have more specific pharmacological actions
Can test the functional integrity of a given neurotransmitter system in a specific syndrome or patient

Thus, the first era of modern psychopharmacotherapy (i.e., serendipitous discovery) is giving way to the second era, which is the refinement of drugs based on known 
biochemical effects. This process will eventually lead to the next era, which will be the synthesis of compounds with specific interactions at newly discovered 
subcomponents of the neuron. The existence of such agents will also permit the development of an empirically based hierarchical treatment plan that will define the 
agent of first choice and then which agent is most likely to help when the first choice is unsuccessful or poorly tolerated. The approach used in this book will allow the 
reader to both anticipate such developments and incorporate them as they occur.

DIAGNOSTIC ASSESSMENT

Diagnosis is critical to understanding a patient's presenting complaints, as well as serving as the basis for developing treatment strategies.  For this reason, 
each treatment section of this textbook is preceded by introductory discussions of the major psychiatric disorders, including an historical perspective to underscore the 
evolving nature of our nomenclature and the criteria used to define specific categories (see Appendix A). We further refine this organization by incorporating factors 
that often affect presentation and response to treatment. Such variables include:

Phase of the illness being treated (i.e., acute, prevention of relapse, prevention of recurrence)
Confounding issues such as other psychiatric or medical conditions
Psychosocial stressors, to the extent that they affect symptom presentation and effectiveness of treatment

Our model of pharmacotherapy recognizes that the current understanding of pathophysiology and etiology is advancing but still at a rudimentary stage. Therefore, 
diagnostic assessment of any patient is an ongoing process that must be continuously updated throughout treatment.  Such revisions are based on 
information acquired from the patient during follow-up, including response, partial response, or lack of response to specific interventions, as well as the emergence of 
new knowledge from subsequent scientific investigations.

The diagnostic assessment consists of several stages, including the following:

A subjective account by the patient of the pertinent information, including personal and family histories
Objective parameters, including the mental status exam
The clinician's initial impression, culminating in a preliminary diagnosis
Treatment planning, including further diagnostic workup, first-line treatment strategies, and education of the patient and the family

Subjective Component

This aspect of a psychiatric evaluation incorporates several sources of information, including the individual's own account, family and friends' reports, the referral 
source, and any earlier database (e.g., the chart from a previous hospitalization). Basic identifying information such as age, sex, race, marital status, present family 
situation, living circumstances, work skills, present work situation, and sources of income is essential. The individual's communication of the basic problems, or the 
“chief complaint,” will set the stage for an elucidation of the chronology of precipitating events that culminated in seeking help. Next is an exploration of any prior 
psychiatric history, or treatment, or both, either personally or in other family members; serious past or ongoing medical problems, either personally or in family 
members; and the use or abuse of medications, illicit drugs, or alcohol.

Objective Component

Objective data include a thorough physical evaluation (including a thorough neurological exam), supplemented by laboratory data such as routine blood work, 
urinalysis, chest x-ray, ECG, and drug screen (see “Role of the Laboratory ” later in this chapter). All this information is routinely collected when a person first enters 
the hospital; on an outpatient basis, however, the clinician may select only those tests deemed appropriate at the time.

The mental status examination is the most important aspect of this phase and scrutinizes how an individual is feeling, acting, and thinking at the time of 
the interview (i.e., a cross-sectional versus longitudinal evaluation). The clinician begins with a basic observation of overt appearance and motoric behavior, 
including affect (i.e., overt emotional reactions in terms of intensity, quality, appropriateness, and continuity) and mood (i.e., underlying feeling tone). It is important to 
note that affect and mood may not always be synonymous, and this discrepancy can complicate the diagnostic assessment.

Thought processes, including memory and orientation, reflect one's ability or inability to assimilate and communicate ideas in a logical and coherent fashion. Thought 
content explores the substance of one's ideation, and typical aberrations such as obsessions, phobias, illusions, delusions, or hallucinations may be elicited. 
Evaluation of memory and orientation is critical to the differentiation of a psychiatric versus a nonpsychiatric medical disorder. Memory for immediate, recent, and 
remote events can be readily tested, as well as orientation to time, place, person, space, and situation. Assuming the level of anxiety is not sufficient to impair 
responses to questions in these areas, deficits usually imply some impairment of brain functioning, which may or may not be reversible.

Intellectual capacity is considered in the context of an individual's social, cultural, and educational opportunities. The presentation of problem-solving situations 
congruent with one's life circumstances is an excellent way to determine intellect and capacity to make sound judgments. Insight has many levels of meaning. It may 
simply refer to a basic appreciation of how and why individuals finds themselves in their present situations, or it can refer to a person's appreciation of a more complex 
set of causal relationships that have culminated in the present problem. One's abstractive ability is the capacity to perceive a conceptual commonality in otherwise 
apparently distinct or separate entities. This ability can be tested by the patient's understanding of proverbs and appreciation of humor.

To summarize, the mental status exam highlights several aspects of functioning. Each succeeding component requires that earlier aspects be intact for adequate 
reality testing, as well as the optimal expression of one's personality, as subjectively perceived and objectively observed, in terms of emotions, thoughts, and 
behavior.

Initial Impression

Having obtained the necessary information from subjective and objective sources, the next step is the development of a preliminary diagnostic assessment, including 
commentary when possible on the five major axes (Diagnostic and Statistical Manual of Mental Disorders, 4th ed., revised (DSM-IV) [11]), as well as other differential 
diagnostic considerations (see Appendix A). The diagnostic assessment serves many purposes:

It is a shorthand way of labeling and referring to patients' complaints.
It provides a way of conceptualizing complaints within the framework of our current knowledge, so that appropriate treatment can be instituted.
It facilitates research by allowing data to be systematically collected from different patients with the same condition.
It is important for billing.

The most basic assessment is a description of the phenomena (e.g., anxiety, etiology undetermined). An assessment also takes the additional form of an “initial 
impression” (e.g., phobic disorder) and a differential diagnosis of other possible categories that need further exploration (e.g., rule out hyperthyroidism, rule out an 
agitated depression). As such, diagnosis serves an analogous function in medicine as does hypothesis formulation in science. The value of a given diagnosis (or 
hypothesis) is determined by the degree to which it explains the facts of the case (i.e., the presentation, the course, and the response to treatment). If the diagnosis 
does not lead to an acceptable treatment outcome based on these criteria, it must be revised, just as a hypothesis may need to be revised in the course of a scientific 



experiment.

Treatment Planning

The last step (and obvious culmination) of the diagnostic assessment is formulation of the initial treatment plan, including the potential role of pharmacotherapy. The 
first consideration is to decide what other diagnostic workup is necessary. Typical procedures include the obtaining of corroborative history from spouse and family, 
psychological testing, and other physical and neurological evaluations as dictated by the initial findings. These steps should further refine the working diagnostic 
impression. Often there is also the need to consider and treat more than one problem. The course of treatment in a hospitalization may simply consist of separating 
the individual from recent environmental stresses and allowing the patient's own restorative resources to stabilize in the protective and supportive milieu of an 
inpatient setting.

Other treatments are often necessary, however, and may include:

Psychotherapy (e.g., individual, family)
Sociotherapy (e.g., recreational, occupational, and activities therapy)
Pharmacotherapy (e.g., anxiolytics, antidepressants, antipsychotics)
Somatic therapy (e.g., electroconvulsive treatment)

Although the focus of this text is pharmacotherapy, incorporating these other modalities is often critical to a successful outcome and is also discussed.

Diagnostic Approaches

Although the ideal course would be to consider the symptoms as the behavioral manifestations of an underlying cerebral pathology and to formulate subsequent 
treatment plans on this assumption, currently most treatments are dictated by a specific diagnosis.

This text develops a hierarchical framework for considering first-line treatment choices and subsequent options if initial interventions fail. We begin with treatment 
recommendations from the standpoint of our current diagnostic nosology. We also consider patients who do not easily fit into a single major diagnostic category, or in 
whom treatment based on syndromic constellations proves unsuccessful. When possible, we suggest a strategy based on data about the underlying pathophysiology. 
These working strategies are drawn from the presenting behavioral symptoms and quality of response to earlier therapeutic trials.

A hypothetical vignette may serve to illustrate such a paradigm shift from a syndromic to a pathophysiological approach in patients who do not respond adequately to 
standard therapeutic trials.

Case Example: The patient's presenting problems are anger and impulse control, symptoms that may not fit well into an Axis I or II diagnostic category. The clinician 
may conceptualize these symptoms as cyclothymia and begin treatment with a mood stabilizer such as lithium. If this is unsuccessful, a reasonable second approach 
might be a trial with valproate or carbamazepine. If symptoms persist, one might consider dysthymia because of the presence of persistent dysphoric symptoms, and 
initiate treatment with a SSRI. In this scenario, however, the patient not only remains symptomatic but also evidences some worsening of impulsivity and anger.

At this point, having exhausted therapeutic approaches based on empirical data, it may be useful to shift paradigms. Whereas previously trial and error may have 
been the only recourse, we are now approaching the point at which a pathophysiological paradigm may help guide the selection of subsequent drug therapies. 
Considerable evidence indicates that impulsivity in various mammalian species is mediated in part through serotonin mechanisms. More specifically, serotonin may 
influence the function of the amygdaloid and septal-hippocampal formations, perhaps through 5-HT 1A receptors located in these regions.

There is also evidence of low levels of 5-hydroxyindoleacetic acid (5-HIAA) in the cerebrospinal fluid (CSF) of impulsive individuals. We might hypothesize that, in a 
nonresponsive, impulsive patient, diminished serotonin plays a role in the pathophysiology. This hypothesis could now be tested and simultaneously serve as the 
foundation for a pathophysiologically based treatment by choosing therapies specific for various components of this system. For example, the 5-HT 1A agonist 
buspirone might be tried, because there is limited evidence from open trials that it has antiaggressive properties.

Education

Educating a patient, as well as the family, is of the utmost importance for any treatment plan to succeed. Good clinicians, like good teachers:

Communicate at a level appropriate to the individual's ability to comprehend.
Convey their suggestions in the context of a working theoretical framework (be it right or wrong!)
Encourage the patient and the family to become active participants in treatment.

ROLE OF THE LABORATORY

Interest in the neurobiological substrates of psychiatric disorders has paralleled the increase in effective somatic therapies, which, in turn, have extended the 
laboratory's role in evaluating patients. Although the laboratory can never replace clinical acumen in psychiatry, or in any other medical specialty, it can play a 
significant role in:

Elucidating and quantifying biological factors associated with various psychiatric disorders
Determining the choice of treatment
Monitoring clinical response

This section reviews the standard medical assessment for the psychiatric patient, summarizes specific tests frequently used in the clinical and research setting, and 
discusses the laboratory's role in treatment evaluation (e.g., therapeutic drug monitoring) ( 6, 12, 13 and 14).

Medical Assessment

General principles for assessment include the following:

A detailed physical examination, which may reveal medical problems previously missed; new, unrelated medical problems; incorrect diagnoses; or adverse 
effects associated with various treatments
The avoidance of wasteful screening batteries with limited clinical utility. Instead, specific lab tests based on a careful assessment and integration of the history 
and the physical examination are the ideal
Recognition of presenting signs and/or symptoms that dictate the need for further medical evaluation  (e.g., a known history of recurring or chronic medical 
illness, prominent physical symptoms, evidence of an organic mental disorder on the Mini-Mental State Examination, substance abuse disorder)
In specific cases, the use of treatment options that require lab testing (e.g., lithium, clozapine, ECT)

Admission Assessment for Inpatients

A screening battery to evaluate the general physical condition of the patient is outlined in Table 1-3. Supplementary lab and diagnostic tests may be required when 
specific clues from the history, physical examination, or initial lab screen suggest a physical disturbance ( Table 1-4). Finally, Table 1-5 lists tests often used for 
specific clinical circumstances.



TABLE 1-3. General laboratory evaluation

TABLE 1-4. Supplemental assessments

TABLE 1-5. Batteries for specific clinical circumstances

Laboratory Tests

Demonstrable lab abnormalities in psychiatric disorders are not sufficiently specific or sensitive to identify with certainty the correct diagnosis or appropriate treatment. 
They can, however, indicate an association between a given disorder and a specific measure, which may or may not be relevant to its pathogenesis or etiology. 
Biological markers may be “ state-dependent, ” serving as aids in the diagnosis of a specific psychiatric illness with which they are associated, as well as useful for 
following treatment response. On the other hand, “ trait” markers may help in identifying vulnerable individuals.

Neuroendocrine Tests

Given that the seat of hormonal modulation is in the limbic-hypothalamic-pituitary axis, endocrine changes serve as important correlates to major psychiatric 
disorders. These changes include basal hormone concentrations, as well as responses to pharmacological challenges. Equally important, endocrine disorders may 
present with psychiatric symptoms (e.g., manic symptoms in hyperthyroidism, severe depression in hypercortisolism, psychotic symptoms associated with Cushing's 
syndrome). Commonly used neuroendocrine tests include the following.

Dexamethasone Suppression Test

The dexamethasone suppression test (DST) procedure typically involves an oral dose of 1.0 mg of dexamethasone, taken at 11:00 pm. For inpatients, blood samples 
are typically drawn the next day at 8:00 am, 4:00 pm, and 11:00 pm, whereas for outpatients a single 4:00 pm sample is usually collected. These samples are then 
analyzed for plasma cortisol concentrations. Normally, the single 1.0-mg dose of dexamethasone at 11:00 pm will suppress plasma cortisol secretion, resulting in 
concentrations below 5 µg/dL for the next 24 hours. Levels higher than this indicate nonsuppression or a positive test result. Due to variation in assay methods, 
however, any concentration in the 4 to 7 µg/dL range must be interpreted with caution. An abnormal DST (nonsuppression) increases the probability of a major 
depressive episode or at least an affective component to the illness. It cannot, however, be used as a diagnostic test because of its low specificity (i.e., identifies only 
about 45% to 50% of patients with major depression); nor can it serve as an adequate screening device because almost 7% of normal control subjects and 
approximately 19% of acute schizophrenic patients may be nonsuppressors ( 15, 16). Some studies have indicated that failure of the DST to normalize after somatic 
treatment for depression might indicate a higher likelihood of relapse ( 17). If confirmed, this may have greater application in clinical psychiatry. Table 1-6 lists causes 
of false-positive and false-negative results on the DST.

TABLE 1-6. Causes of false positives or negatives on DST



Thyrotropin-Releasing Hormone Stimulation Test

After an overnight fast, an intravenous line is started at 8:30 am. At 8:59 am, blood samples are collected for baseline thyroid indices, including thyroid-stimulating 
hormone (TSH). At 9:00 am, synthetic thyrotropin-releasing hormone (TRH) is administered intravenously (usually a dose of 500 µg given over 30 s). Transient side 
effects include gastrointestinal or genitourinary symptoms, a sensation of warmth, dryness of mouth or metallic taste, and tightness in the chest.

Plasma samples for TSH concentrations are then collected 15, 30, 60, and 90 min after the TRH infusion.

A normal response is an increase in plasma TSH of 5 to 15 µU/mL above baseline. A response of less than 5 µU/mL above baseline is generally considered to be 
blunted (some laboratories consider a response below 7 µU/mL to be blunted) and may be consistent with a major depression.  An abnormal test is found in 
approximately 25% of patients with depression. A blunted TSH response (especially in conjunction with an abnormal DST) may help in confirming the differential 
diagnosis of a major depressive episode and support continued antidepressant treatment. An increased baseline TSH or an “augmented” TSH response (higher than 
30 µU/mL), in conjunction with other thyroid indices, might identify patients with hypothyroidism, mimicking a depressive disorder. These patients may benefit most 
from thyroid replacement therapy.

Other Neuroendocrine Tests

Other neuroendocrine tests include the following:

Blunted growth hormone response to various stimuli, such as insulin-induced hypoglycemia, L-dopa, 5-hydroxytryptamine, apomorphine, D-amphetamine, 
clonidine, growth hormone-releasing hormone, and TRH. The growth hormone response to clonidine is one challenge test that has been consistently reported to 
be blunted by several different research groups. This test measures the responsiveness of postsynaptic a 2-adrenergic receptors and may be a “trait” marker for 
depression (18).
Blunted prolactin response to such agents as fenfluramine, methadone, and l-tryptophan may be secondary to a possible serotonin deficiency in depression.
Plasma melatonin levels and urinary levels of its primary metabolite, 6-hydroxymelatonin, have been used in research as indices of noradrenergic functioning 
before and after treatment with antidepressants.

Biochemical Markers

Although research on neurotransmitters and their metabolites has found numerous abnormalities, no routine lab test has been developed to reliably enhance 
diagnosis or treatment (see section “Mechanism of Action” in Chapter 7). Some consistent findings include the following:

An association between impulsive aggression, suicidal behavior, or both with decreased CSF levels of the serotonin metabolite 5-HIAA
Low 24-hour urinary 3-methoxy-4-hydroxy- phenylglycol (metabolite of norepinephrine), primarily in bipolar disorders (i.e., depressed phase)

Peripheral tissue markers include high-molecular-weight complex biomolecules (receptors) and enzyme systems that can be obtained from outside the CNS (e.g., in 
platelets, lymphocytes, skin fibroblasts, and erythrocytes) and are thought to reflect or parallel central neuronal activity.

Some noteworthy findings are as follows:

Increased platelet a2 -adrenergic receptors  in depression
Decreased b-adrenergic receptor binding sites on lymphocytes in affective disorders
Significantly decreased 3H-labeled imipramine binding sites in platelets from depressed and obsessive-compulsive patients
Increased platelet 5-HT 2A receptors in suicidal patients independent of diagnosis (19, 20)

Genetic Markers

Gross chromosomal abnormalities can be used to identify various types of mental retardation, as in the case of Down's syndrome (i.e., trisomy 21) or fragile X 
syndrome. Molecular genetics examines specific DNA sequences or restriction fragment length polymorphisms (RFLPs) in the genes of patients with psychiatric 
disorders and normal control subjects, as well as specific HLA subtypes. Genetic linkage studies attempt to establish the chromosomal locus of certain disorders (e.g., 
chromosome 4 in Huntington's disease; chromosomes 14, 19, and 21 in Alzheimer's disease). Further, there have been conflicting results from studies of both the 
X-chromosome and chromosome 11 in bipolar disorder. High lithium erythrocyte-plasma ratios and high muscarinic acetylcholine receptor density, both of which have 
been reported in mood disorders, may be potential markers for candidate genes, particularly when the gene's locus on its chromosome is known.

Brain Imaging Techniques

In clinical psychiatry, brain imaging offers a modest amount of information, chiefly useful in differential diagnosis ( 21). In research, however, imaging has proved 
invaluable in clarifying the relationship between neuroanatomic regions and pathophysiology.

Questions that clinical psychiatrists pose and want such technology to answer include:

Can a diagnosis be made solely from a functional image, and can repeated scans monitor the progress of the disorder with or without therapy?
Can functional imaging localize those areas of the brain that subserve certain symptoms (e.g., hallucinations)?
Can functional imaging define biochemical characteristics of a psychiatric disorder in a reproducible, generalizable, and predictive manner?
Can functional imaging provide a rational basis for selecting psychopharmacotherapy (including type of drug and dose), as well as predict the likely outcome?

For example, Silbersweig et al. (22) used PET to identify increased activity in brain areas while schizophrenic patients were experiencing auditory hallucinations. 
Using a group (versus individual) analysis approach, a highly significant pattern of deep activation was observed (i.e., bilateral thalamus, left 
hippocampus-parahippocampal gyrus, and right ventral tegmentum). Autonomous activity in these areas is consistent with other reports and may account for the 
bizarre, involuntary experiences of these patients. Another example is a series of PET studies that demonstrated up to 80% striatal dopamine-2 receptor occupancy in 
acutely ill patients receiving antipsychotic treatment ( 23). Klemm et al. (24) have reported a similar result using a raclopride derivative (benzamide-123) developed for 
SPECT. The implication is that this more readily available (and less expensive) non-PET radiopharmaceutical procedure may be a potential tool for the clinical 
monitoring of patients on antipsychotics, and perhaps other psychotropics.

Some issues, however, presently preclude the routine use of most techniques, including the following:

Many steps are required (e.g., data acquisition, tracer kinetic modeling, image processing, reconstruction, and analysis).
Analysis involves statistical techniques that may oversimplify while producing compelling visual images.
Data may be generated in a resting (or reference) state, in response to a challenge to a putative deficiency characteristic of a clinical syndrome, or in both.

Computerized Tomography

Computerized tomography (CT) is used in the clinical setting primarily to rule out organic lesions that might underlie or contribute to a psychiatric disorder. Specific 
indications may include:

First episode after age 40 of a psychotic, mood, or personality disorder
Abnormal motor movements
Delirium or dementia of unknown etiology



Persistent catatonia
Anorexia nervosa

Indications for using contrast include the presence of focal signs and symptoms or of any lesion noted on a noncontrast scan. Findings include the following:

Reversed cerebral asymmetry  in schizophrenics
Cerebellar atrophy, third ventricle enlargement,  and high ventricle-to-brain ratios in chronic schizophrenic patients
A negative correlation between ventricular enlargement and antipsychotic treatment-response in chronic schizophrenics
Cortical atrophy, as evidenced by sulcal widening, in chronic schizophrenia

In addition, abnormalities have been reported in depression, alcoholism, Alzheimer's disease, and multi-infarct dementia. It is important to note that these are 
statistical findings in the psychiatric research setting, and CT is not sufficiently sensitive or specific to be used as a routine diagnostic test.

Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) uses a magnetic field to detect the frequencies at which substructures of chemical elements in body tissue resonate. The 
characteristic frequencies of various brain tissues are recorded to create an exquisitely detailed picture of brain structures. The established clinical utility of MRI is in 
the diagnosis of primary degenerative dementias (e.g., Alzheimer's and Pick's diseases). In addition, recent studies of schizophrenia have demonstrated smaller 
frontal lobe size, ventricular enlargement (especially in the frontal horns), and temporal-limbic abnormalities, including complete or partial agenesis of the corpus 
callosum.

Possible advantages of MRI over CT include the following:

Imaging in all planes, including sagittal and coronal, in addition to transverse
Higher resolution of tissue structures
Better differentiation of gray matter from white matter
Better definition of lesions in demyelinating disorders (e.g., multiple sclerosis) and, therefore, early identification
Excellent visualization of the posterior fossa and pituitary regions
Potential for measuring physiological variables

In clinical practice, however, the CT scan is still frequently used, as it is convenient, safe, relatively comfortable, less expensive, and especially helpful as a diagnostic 
tool in patients with a history of cerebral concussion or subarachnoid hemorrhage.

Functional Magnetic Resonance Imaging. Functional magnetic resonance imaging (fMRI) is a potential tool to study the neuronal basis of behavior ( 25). The general 
principles behind this technique are closely related to neuronal metabolic activity and blood flow. Thus, fMRI can measure CNS hemodynamic changes that occur 
during activation paradigms, allowing functional evaluation of those regions that subserve sensory, motor, cognitive, and emotional processes. Because of the high 
spatial resolution, functional and structural aspects of the brain can also be correlated. In addition, fMRI is noninvasive and does not require exposure to radiation 
(26). Limitations include inadequate temporal resolution, high susceptibility to movement artifacts, and inadequate statistical models to analyze the large data sets 
generated.

Magnetic Resonance Spectroscopy. Magnetic resonance spectroscopy (MRS) has made it possible to measure various neurotransmitter systems, including 
choline-containing compounds in the CNS, in vivo, noninvasively, and without exposure to radioactivity. For example, preliminary reports used MRS to evaluate 
choline concentrations in the subcortical nuclei of elderly depressed patients before and after treatment, as well as in younger unmedicated depressed patients ( 27, 
28 and 29). One report found evidence for elevated choline levels, which resolved with treatment, and another found evidence of increased choline response in 
depressed patients relative to control subjects. Other studies have found decreased levels of N -acetyl-aspartate (NAA) moieties in the hippocampus and frontal 
cortex of patients with schizophrenia, consistent with postmortem studies indicating a loss of neurons in these areas ( 30). A decrease in dorsolateral prefrontal cortex 
(DLPC) NAA has also been reported in bipolar patients ( 31). In summary, MRI, fMRI, and MRS provide the promise of powerful noninvasive techniques for studying 
both anatomical and biological activity in a variety of conditions, as well as the impact of treatment.

Other Imaging Techniques

Thus far, these techniques lack general applicability for routine psychiatric diagnosis or treatment.

Positron emission tomography. (PET) provides functional images of the brain and is particularly promising in the study of neurotransmitter systems and their 
interactions (32). A positron-emitting element (e.g., fluorine-18, carbon-11, carbon-14) is incorporated into a biologically significant compound (e.g., d-glucose), which 
is then administered intravenously. The distribution of the compound in different regions of the brain when the patient is at rest or engaged in a specific task is then 
mapped. This technique can also be used to measure receptor density or receptor-ligand activity in a given location.

Important PET scan findings include the following:

Reduced prefrontal metabolism in schizophrenia
High metabolic rates in the orbital frontal cortex and basal ganglia of patients with obsessive-compulsive disorder
Neuroleptic blockade of D2 receptors in schizophrenia (33, 34)
Association of the personality dimension of introversion with increased activity in frontal lobe regions ( 35)

Single photon emission computed tomography (SPECT) is a method that allows the measurement of cerebral blood flow when certain designated brain areas are 
activated by having the subjects perform specific experimental tasks (e.g., cognitive challenge tests like Wisconsin Card-Sorting). As in PET, SPECT can visualize 
both cortical and subcortical structures. Although the pictures are not as clear as those produced by PET scanning, with increasing improvements in hardware and 
software SPECT may offer a reasonable and less expensive alternative to study brain activity ( 36).

Both SPECT and PET studies have revealed a characteristic pattern of hypoperfusion in posterior temporoparietal regions in Alzheimer's disease.

Regional Cerebral Blood Flow Mapping. Such mapping techniques use radioactive probes (e.g., xenon-13) to delineate perfusion of cortical structures. For example, 
they have generally confirmed prefrontal cortex dysfunction in schizophrenia ( 37).

Neurophysiological Testing

Electroencephalogram

The electroencephalogram (EEG) procedure is useful in differentiating some organic conditions from idiopathic psychiatric syndromes, as well as in helping to identify 
focal structural lesions in the cortex ( 38, 39). In some patients with episodic, paroxysmal behavioral disturbances and a presumptive diagnosis of schizophrenia, a 
sleep-deprived EEG with nasopharyngeal leads may help rule out an epileptiform disorder contributing to or underlying psychotic behavior. In general, an EEG is 
indicated in patients who are younger (especially under age 25) and presenting with their first psychotic episode, or in patients with a history of possible cerebral 
injury or neurological disturbance (e.g., accidents, unconsciousness, infections, perinatal complications, seizures). This procedure has the advantages of being safe, 
being relatively inexpensive, and allowing the patient to be relatively free from discomfort.

Limitations of the EEG are numerous, however, and include the following:

An apparently normal EEG does not exclude organic disease or epilepsy.
ECT and psychotropics affect the EEG making interpretation difficult at times.



Sampling error is possible because the paroxysmal electrical activity may not have occurred during the time of recording. In such cases, a sleep-deprived EEG 
or a 24-hour ambulatory recording might be helpful.

Sometimes, videotaping a seizure can help define its type (e.g., epileptic or psychogenic) and quantify the abnormal behavior that accompanies the aberrant electrical 
activity.

In the search for specific neurophysiological markers of idiopathic psychiatric syndromes (e.g., schizophrenia, major mood disorders), studies have reported various 
nonspecific EEG abnormalities. In addition, psychiatric patients appear more sensitive to activation procedures such as the following:

Sleep deprivation
Provocative stimuli (e.g., photic stimulation with flashing strobe light)
Hyperventilation

Thus far, however, no specific EEG patterns have been identified that can accurately aid in the diagnosis of a particular psychiatric condition.

Computed Topographic Mapping of the Electroencephalogram

Topographic mapping of the EEG, also referred to as brain electrical activity mapping, involves the recording of cortical electrical activity in certain specified 
frequencies, which a computer then graphically visualizes in two-dimensional, color-coded maps. This procedure is chiefly used in psychopharmacological and 
neuropsychological research.

Polysomnography

Polysomnography refers to sleep recordings that simultaneously monitor various physiological parameters (usually at night). The tests that may be carried out include 
EEG, electromyogram (EMG), electro-oculogram, ECG, rapid eye movement (REM), nocturnal penile tumescence (NPT), respiratory air flow, and vital signs. In a 
typical sleep laboratory, a 12- to 16-channel polygraph recording is made. Uses include the following:

Investigation and diagnosis of sleep disorders, especially sleep apnea and narcolepsy
Research in depression (e.g., REM density and latency; total sleep time)
Drug and alcohol withdrawal studies
NPT in the differentiation of functional from organic causes of impotence

Evoked Potentials

Evoked potentials are electrophysiological recordings (on the order of milliseconds, as opposed to minutes in other brain-imaging techniques like PET) evoked from 
specific cortical areas (e.g., visual, auditory, somatosensory) using discrete types of sensory stimulation (e.g., flashes of light). They can differentiate between certain 
organic and functional disorders (e.g., visual evoked potentials in suspected hysterical blindness), as well as evaluate demyelinating disorders such as multiple 
sclerosis. At this time, however, evoked potentials are mainly used in the study of biological markers. For example, several investigations have found low-amplitude, 
late (greater than 250 ms) brainstem auditory evoked potentials in schizophrenic patients, which suggest attentional and information-processing impairment ( 40, 41).

Other Techniques

The electroretinogram reflects central dopaminergic function. Eye tracking dysfunction, such as aberrant smooth pursuit eye tracking movements, may represent 
genetic vulnerability markers for schizophrenia ( 42, 43 and 44). EMG and nerve conduction studies may help in cases where myopathies or peripheral neuropathies 
are suspected. Magnetoencephalography is a noninvasive technique that measures the weak magnetic fields generated by the electrical activity of the brain 
(including the deeper subcortical areas) and converts them back into electric signals, which are then recorded. It holds great promise for neuroscience research.

Therapeutic Drug Monitoring. The ideal drug treatment strategy achieves maximal therapeutic response with a minimum of side effects. In many branches of medicine, 
monitoring plasma levels, rather than dose of a drug, is often the optimal way to reach this goal ( 45). Although not a routine procedure in psychiatry, this approach is 
used for lithium, valproate, and carbamazepine, as well as for some antidepressants and antipsychotics. For many other psychoactive drugs, however, this approach 
is used on a case-by-case basis. The best use of this technique remains for those circumstances when response is not adequate or unexpected adverse events 
occur. Chapter 3 covers the pharmacokinetic principles relevant to the optimal dosing of medication and to the use of TDM. In this section, we review the clinical use 
of TDM as follows:

State the theoretical basis of the blood level/clinical response relationship.
Note the methodological issues that complicate the interpretation of results from plasma level/clinical response studies.
Integrate results from existing valid studies to emphasize the clinical applicability of TDM.

Theoretical Basis

If a drug produced immediate pharmacological effects, then the monitoring of plasma levels would be less necessary. For example, one can directly observe the 
clinical stages of anesthesia and adjust the anesthetic dosage by monitoring its effects. On the other hand, there is often a long interval (e.g., weeks) between 
response and drug administration in clinical psychopharmacology. In such situations, if the plasma concentrations required for clinical response are known, doses can 
be adjusted more rapidly to achieve the proper levels. Such monitoring is also useful when there are large interindividual differences among patients in the 
metabolism of a drug. In such instances, knowledge of the potential therapeutic range for a given agent could provide more precise guidelines for individualized dose 
adjustment.

For example, response to a given dose or plasma concentration of an antipsychotic can take weeks, so increasing the dose every few days can overrun this lag 
period, often leading to much higher than ideal concentrations. Although dose is usually adjusted based on clinical response, knowing the minimally effective level 
may avoid unnecessary medication exposure. The primary data in determining the minimally effective dose come from fixed dose-response trials. Plasma level studies 
can also supplement these data because there is a positive correlation between levels achieved and the dose required. Thus, one can estimate the average dose 
needed to produce a certain concentration. In another sense, plasma levels can be thought of as a fine-tuning of the dose.

The basic assumptions that underlie the relationship between plasma levels and clinical response are:

An optimal concentration range exists at which maximal pharmacological response will occur.
A relationship exists between the drug concentration in plasma and at the site of action.
Pharmacogenetic and environmental factors vary the quantity of drug that reaches the receptor site in different individuals.

At too low concentrations there will be no response, followed by a rapidly increasing response once the threshold level is reached. After the maximal pharmacological 
response is achieved, further increases in concentration will not enhance response. Thus, a plasma level-response relationship often shows the typical sigmoidal 
shape. Further, at higher concentrations, various adverse effects of a drug may be more prominent. Thus, a composite plot of the clinical benefit versus drug plasma 
level will result in an inverted U-shaped relationship that defines the range (or “therapeutic window”) to achieve optimal benefit in most patients. For most drugs, the 
upper end of the therapeutic window represents toxicity. Hypothetically, however, some drugs at higher concentrations could actually lose their clinical effectiveness 
as a result of altered pharmacodynamic actions. The only agent for which evidence exists to support this contention is the antidepressant nortriptyline, but even here, 
the data are limited. For a drug that does not have serious toxic effects at higher concentrations, the blood level/clinical benefit relationship will eventually plateau.

Methodological Issues

A number of methodological issues have confounded the interpretation of results, thus minimizing the clinical utility of the plasma level-therapeutic response 



relationship (46). These issues can be grouped as follows:

Dose strategy
Assay methods
Patient population
Study design

Dose Strategy. The most insidious potential methodological error in plasma level/clinical response studies is the possible confound due to increasing the 
dose too soon when a patient fails to respond.  This error frequently results in missing the therapeutic threshold level because patients are not kept on the lower 
dose for a sufficient time to document ineffectiveness. Additionally, because patients may be responding at a slower rate than the rate of dose increases, responders 
at a higher dose may have actually improved at a lower dose had it been maintained for a longer period of time.

To illustrate, consider two examples of patients with inadequate clinical response. In the first, poor response is due to a low plasma level. When the clinician 
increases the dose, the plasma level also rises, and although there may be a response at the higher plasma level, frequently repeated dose increases can obscure 
the threshold level for response. In the second example, there is an adequate plasma level but a drug-refractory patient. When the dose is increased, the plasma level 
rises; the patient, however, will remain nonresponsive at any concentration if the patient's disorder is not responsive to a given drug's mechanism of action.

In research trials, one experimental design to solve this confound is to nonrandomly assign a fixed dose based on the patient's clinical condition at admission and 
then hold it constant throughout the rest of the study. The investigator may initially preassign patients to high, medium, or low doses based on the investigator's 
clinical judgment; this assignment, however, is done before treatment starts and is usually based on the severity of the symptoms present. In the absence of a large 
number of well-designed studies, this method is less rigorous but usable in the interpretation of dose-response studies.

A more rigorous method to define the plasma level/clinical response relationship is to use a constant (or fixed) dose design, regardless of clinical status. It can be a 
single fixed dose or random assignment to several different fixed doses (e.g., low, medium, and high) to investigate the low and the high end of a potential therapeutic 
window. When data from several fixed-dose studies indicate a possible therapeutic range for a specific drug, prospectively targeting patients to various plasma levels 
can then be a useful confirmatory study design. In this design, patients are maintained in a predetermined fixed plasma level range during the trial period.

Assay Methods. Analytic techniques can be broadly divided into chemical or biological assays. Chemical methods primarily use physicochemical characteristics of a 
drug in conjunction with analytic instrumentation, and are generally individualized for each compound or a group of similar compounds. Currently, gas liquid 
chromatographic and high-pressure liquid chromatographic methods are the most commonly used for such analyses. Biological methods, on the other hand, 
are based on some biological activity of the drug. In general, they do not quantitate the specific drug concentration, but rather the activity of the drug is transformed 
into a concentration equivalent. As a result, these methods cannot distinguish between compounds that have similar biological activities. This problem is highlighted 
by studies involving antipsychotics, because many laboratories used radioreceptor assay (RRA) for drug measurements. For example, Javaid et al. ( 47) have shown 
that in the same plasma sample, chemical assay and RRA resulted in substantially different levels for various antipsychotics ( Table 1-7). Because RRA also 
measures pharmacologically active metabolites, this outcome is not surprising. A brief description of the principles of these methods, along with their utility, is given in 
Table 1-8.

TABLE 1-7. Antipsychotic levels by gas-liquid chromatography and radioreceptor assay a

TABLE 1-8. Various techniques used for therapeutic drug monitoring

In earlier studies, the method of blood collection and sample handling before analysis could also have resulted in variable plasma level measurements. For example, 
it has been reported that during blood collection of TCAs and phenothiazines, contact with rubber stoppers for extended periods of time could result in spuriously low 
plasma levels (47, 48).

Patient Population. When analyzing the results of studies that attempt to relate the plasma drug concentration to response, there are a number of patient variables 
that should be considered:

Refractory patients
Nonhomogeneous patient samples
Patient noncompliance, particularly in outpatient studies
Small patient sample sizes

Study Design. Important issues relating to study design are these:

Inadequate evaluation of clinical response
Concurrent multiple-drug treatments
Too brief an observation period
Variable time of blood sampling

As noted earlier, the interpretation of plasma level versus clinical response data even in well-designed studies is further complicated by the presence of multiple 



active metabolites formed by biotransformation, which is a necessary step in the elimination process for most psychotropics.

Clinical Applicability

Substantial data indicating large differences in plasma levels among patients treated with the same dose of a psychotropic provide one rationale for adjusting the 
dose based on blood levels to achieve the optimal clinical effect; the putative therapeutic range, however, must be established for each individual drug. Valid studies 
must also define clinically meaningful limits. Thus, a large body of information is required before even an approximation of the therapeutic range can be determined.

Plasma levels of various psychotropics differ widely among individuals on the same dose due to differences in their rates of metabolism. Therefore, the clinician must 
adjust each patient's dosage to achieve maximal benefit with minimal side effects. Therapeutic drug monitoring can be used to address these issues:

To determine compliance
To establish adequacy of the pharmacotherapy in nonresponders
To maximize the clinical response where the drug plasma level-response relationship has been established based on well-designed and executed studies
To help define the dose-response relationship
To clarify when potential drug interactions may alter steady-state concentration levels
To avoid toxicity due to unnecessarily high plasma levels
To be used as a safeguard for the clinician in potential medicolegal situations (e.g., when a patient responds to either an unusually low or high dose of a drug)

Lithium. For most psychiatrists, lithium testing is the area of laboratory testing with which they are most familiar. Lithium has a well-defined, narrow serum 
concentration range (49). For acute mania, therapeutic lithium levels range between 0.5 mEq/L at the low end and about 1.5 mEq/L at the high end. Individual 
patients, however, may have idiosyncratic responses outside this range. Samples for blood levels should be drawn about four to five half-lives (i.e., 4 to 6 days) after 
an adjustment in dose, or more frequently if unexpected reactions occur. Blood samples should be collected 10 to 12 hour after the last dose.

After resolution of the acute phase, maintenance levels of at least 0.8 mEq/L are necessary for optimal efficacy and should be checked once every 6 to 12 months, or 
more often if clinically indicated. Other follow-up tests include periodic thyroid function tests, blood urea nitrogen, serum creatinine, serum calcium (because lithium 
may cause hypoparathyroidism), and an ECG. Thyroid function tests and renal function should be monitored approximately every 6 to 12 months (see the section 
“Maintenance/Prophylaxis Treatment” in Chapter 10).

Anticonvulsants. The plasma levels of anticonvulsants that are optimally therapeutic for psychiatric disorders have not been clearly established. Because there are 
data on their usefulness to treat seizure disorders, monitoring of blood levels has increased the safety of anticonvulsants (and indirectly their efficacy), while also 
verifying compliance and determining the cause of toxicity when more than one medication is concurrently administered (see the section “ Alternative Treatment 
Strategies” in Chapter 10).

The anticonvulsant therapeutic range for plasma concentrations of carbamazepine is 4 to 12 µg/mL. Hematological assessment in patients on carbamazepine therapy 
is appropriate because aplastic anemia and agranulocytosis have been reported in association with its use.

Some data indicate that therapeutic serum levels of valproate for most patients will range from 45 to 125 µg/mL (50). Patients should be monitored closely for 
nonspecific symptoms like malaise, weakness, lethargy, facial edema, anorexia, and vomiting—all of which are indicative of hepatotoxicity. Liver function tests should 
be obtained before therapy and repeated if indicated, especially during the first 6 months.

Antidepressants. TDM is a standard of care issue when prescribing TCAs due to their narrow therapeutic index; the wide interindividual variability in their elimination 
rate, and the serious but often insidious nature of their toxicity. TDM generally only needs to be performed once in a patient on a TCA, because the goal is to 
characterize the patient's ability to clear the drug. TDM is only repeated if a problem with compliance is suspected or if something occurs that may change the 
patient's ability to clear the drug (e.g., an intercurrent disease or change of drug that induces or inhibits the CYP 450 enzyme system responsible for the metabolism 
of TCAs). For all other antidepressants, TDM may be done for the following reasons:

Questionable patient compliance
Poor response to an “adequate” dose, raising doubts about unusual pharmacokinetics, such as excessively slow or fast metabolism, leading to unusually low or 
high blood levels
Side effects at a low dose
Medical illness; children and adolescents; elderly patients
Patients for whom treatment is urgent and it is imperative to achieve therapeutic levels as soon as possible

For example, a test dose may identify a fast metabolizer, who may require a higher dose; there is no evidence, however, that this approach could accelerate 
response, an issue that needs to be tested in controlled trials. Further, only limited evidence exists that high doses will shorten the lag period for any psychotropic 
agent (e.g., divalproex sodium loading dose strategy).

These issues are discussed in greater detail in the “ Pharmacokinetics” section in Chapter 7.

Antipsychotics. Clear guidelines for measuring therapeutic serum concentrations of antipsychotics have not yet been established. There may, however, be specific 
situations in which they may be of value (e.g., monitoring of haloperidol [HPDL] levels might be useful in patients on concurrent carbamazepine therapy because the 
latter agent can substantially reduce serum HPDL concentrations). These issues are discussed in greater detail in the “ Pharmacokinetics/Plasma Level” section in 
Chapter 5.

Anxiolytics and Sedative-Hypnotics. Because of their large therapeutic index, measurement of anxiolytic or sedative-hypnotic serum concentrations is not usually 
necessary in clinical practice, unless abuse, overdose, or inadvertent toxicity are suspected. Some data indicate that plasma alprazolam levels of 40 ng/mL may be 
required to manage panic disorder ( 51) (see the sections “Adverse Effects of Anxiolytics” and “Adverse Effects of Sedative-Hypnotics” in Chapter 12).

Summary

Historically, many of the pioneers in psychiatry attempted to correlate “mental” symptoms with identifiable brain pathology. This tradition continues by using 
state-of-the-art techniques to search for biological correlates of psychopathology. This search, in turn, may lead to a better understanding of pathogenesis and 
causation, culminating in more specific treatment strategies.

The laboratory will play an increasingly important role in clinical psychiatry and presently is most helpful in:

Identification of medical disorders that present with cognitive, affective, and behavioral changes, or when psychiatric disorders mimic medical-neurological 
syndromes
Medical workup before specialized treatment options
The selective use of drug concentrations to enhance efficacy and minimize toxicity

It is important that clinicians appreciate the need for the judicious use of the laboratory for a particular individual, while being sensitive to economic realities, degree of 
discomfort, and risk of adverse effects. Clinicians must also be cognizant of the nuances in interpreting laboratory data (i.e., their specificity, sensitivity, and predictive 
value). Finally, they need to integrate laboratory data with the patient's history, interview, and physical examination to formulate the most accurate diagnosis and 
appropriate treatment plan.

CONCLUSION



Clinicians should be prepared to take advantage of an ever-increasing number of newer, more specific agents. They can accomplish this by:

Adopting a medical model when evaluating the patient's complaints
Taking a stepwise, empirically based approach to treatment selection
Adopting the stance of a behavior psychopharmacologist when evaluating a patient's response, recognizing that any reaction to medication (intended or 
otherwise) could provide useful information
Keeping current with recent, relevant developments in the neurosciences

The application of our principles should help clinicians to incorporate new developments in psychopharmacology into their practice. The result will be improved patient 
care and further insights into pathophysiology, which can serve as the basis for our next generation of therapies.
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A series of related issues is pertinent to the decision-making process a clinician uses in the application of drug therapy. The first section of this chapter considers the 
quality of the research data on drug efficacy by classifying studies based on predetermined criteria for methodological rigor. The companion section on meta-analysis 
reviews the rationale and the potential complications inherent in statistically summarizing the data across several studies that assess drug efficacy. While mindful of 
the inherent shortcomings in this statistical approach, we believe such summarizations can provide the clinician with a meaningful quantitative statement about a 
specific drug's clinical value.

The next section addresses issues relevant to the clinician—patient relationship during the assessment, initial treatment, and maintenance/ prophylactic phases of 
psychopharmacotherapy.

The final two sections discuss the Food and Drug Administration (FDA) regulatory process and the cost of treatment. Expenses associated with assessment and 
treatment and, more importantly, the total economic impact on patients, their families, and society are considered.

EVALUATION OF DRUG STUDY DESIGNS

To accurately understand the literature, we have provided two perspectives so that practitioners can make the best decision about specific drug choices for their 
patients:

We have classified studies (i.e., class I, II, III) based on their methodological rigor so that the reader can judge the quality of the data ( Table 2-1). 

TABLE 2-1. Classification of study designs

We statistically summarize drug outcome studies, producing a “bottom-line” quantitative assessment of the difference between an experimental drug and 
placebo or other standard agent (see “ Drug Management” later in this chapter).

We first consider the classification of studies by rigor (i.e., the extent to which the design allows the investigator to adequately test the hypothesis in question). There 
are several important elements in a well-controlled study, including:

Placebo control (1)
A proper blind
Random assignment
Parallel or crossover design
No “active” concomitant medications
An adequate sample
The use of valid measures of outcome
Proper presentation of the experimental data

Without adequate controls and appropriate methodology, the ability to generalize is compromised, bringing into question a study's validity, the interpretation of its 
results, or both.

Double-Blind Techniques



In a double-blind study, neither the patient nor the evaluator knows who is receiving active experimental medication or placebo.  If enough patients are 
available for three or more groups, one or more active control medication groups can also be used. A standard active drug control serves two important purposes. 
First, it validates the experiment by demonstrating that the standard drug is clearly superior to placebo in this population. Second, it serves as a benchmark (because 
it has a known efficacy) by which to compare a new treatment. For example, a new drug could be equal to or better than a standard drug, and both should be better 
than placebo. Alternatively, the new drug could be less effective than the standard drug but more efficacious than placebo.

Random Assignment

Random assignment is the most important element of a controlled trial.  Without it, patients most likely to respond could be preferentially assigned to one 
treatment arm, and any difference in efficacy would be secondary to this bias. When random assignment is used, a variety of confounding variables are equalized 
across the groups, including those of which the investigators are unaware ( 2).

Study Design

Parallel groups involve the assignment of patients to two or more treatments (e.g., new agent versus placebo, a standard agent, or both) that proceed concurrently. 
Unlike crossover designs, the carryover effects of the first treatment are then avoided.

In crossover studies, patients are randomly assigned to one of the two arms, so that generally a placebo is given first and then the active drug, or vice versa. The 
usual design is a placebo lead-in period, then active drug A or B, succeeded by a placebo period again, and then the “crossover” from A to B or B to A. This design 
can include a washout period during which placebo is administered between the first and second active drug phases, unless B is a placebo. If patients are maintained 
on placebo and the crossover to active treatment is not randomized (or in some other way controlled), they may be (and often are) switched concurrent with a 
spontaneous change in clinical state. Any coincidental improvement or deterioration is in part due to this clinical change. In addition, change can be due to the cyclic 
nature of the disorder and not the drug's effect. Other, nonpharmacological interventions may also be introduced. For example, if staff become concerned about a 
patient, they may intervene with more intensive milieu, family, or individual therapy, while the clinician may feel compelled to switch from placebo to drug.

Concomitant Medications

Avoidance of active concomitant medication is the next important requirement. Such medication constitutes a major artifact because it can markedly weaken the 
drug—placebo difference. Thus, compared treatments may appear equally efficacious due to the concomitant medication and not any inherent efficacy of the 
experimental agent. Some studies have used multiple agents, in different doses, with some known to be specifically effective for the disorder under investigation. For 
example, in some studies, comparing carbamazepine or valproate with placebo or lithium, patients have also received adjunctive antipsychotics, making firm 
conclusions difficult (see the section “ Alternative Treatment Strategies” in Chapter 10).

Concomitant medication should not be confused with rescue medications. The latter are nonspecific agents (or potentially effective drugs used in subtherapeutic 
doses) used so that patients can remain in the study for an adequate time, allowing for a valid comparison between the experimental agent and placebo (or standard 
drug). Often, rescue medications are used in the early phases and are decreased or eliminated before the critical evaluation at the end of the study. This enables 
more patients to complete the study (fewer dropouts), with the early impact of the rescue medication having at best only minimal effects on the final evaluations.

Augmentation or Combination Drug Studies

When it is likely that a second drug used in a copharmacy strategy can produce a better effect than a single drug, all patients can receive the standard drug and also 
be randomized to a second drug, placebo, or other comparator. Alternatively, designs can use placebo plus placebo, drug A plus placebo, drug B plus placebo, or 
both drugs combined.

Sample Adequacy

Equally critical to a properly designed study is sample adequacy (i.e., size and appropriateness).  It is hard to make definitive conclusions with very small 
sample sizes (e.g., five per group) because variation is too great. The minimal sample size needed to make inferences also depends on how large the experimental 
drug-placebo effect size is (i.e., the larger the effect size, the smaller the sample needed).

The population studied should also be appropriate to the disorder. For example, in a study of antibiotics for pneumococcal pneumonia, the subject population should 
have this disease and not a viral pneumonitis. The same applies for an antipsychotic, which should not be studied in populations such as chronic, treatment-resistant 
or agitated, developmentally disabled patients. If studying an agent thought to benefit treatment resistance, however, one might deliberately select a patient 
population that satisfied such criteria.

Overly complicated entrance criteria may be counterproductive, in that patients who have a classic presentation may be excluded for trivial reasons because they fail 
to meet one or more less-important criteria. This may result in too small a sample size and can lead to the inclusion of patients who technically fit the criteria but are 
clearly inappropriate. This problem is particularly true with an uncommon disorder and with patients who are difficult to enroll in clinical trials (e.g., acutely manic).

Another issue is subjects who volunteer for an advertised study. Undoubtedly, some will have the true disorder, but others, although responding to an advertisement, 
may only minimally meet symptom criteria and may not have spontaneously sought help otherwise. This situation is particularly apparent when the disorder 
approximates normal emotions or problems. Some symptomatic volunteers may include newly recognized classic cases, whereas patients referred to a tertiary referral 
center may be an atypical, treatment-resistant population.

Rating Scales

Reliable and valid rating instruments are important. While a global assessment of clinical improvement is important, a valid rating scales can also qualitatively rate 
symptom change. In an open study, patients are often evaluated by the investigator's global impression, an approach obviously subject to bias. The use of adequately 
normed and standardized quantitative scales to assess patients at baseline and during treatment provides an element of objectivity. A reliably trained rater using valid 
instruments anchored by clear operational definitions makes it much harder for bias to enter, even if the study is not double-blind.

Data Analysis

The presentation of data and the statistical analysis are two critical factors.  The inclusion of baseline and final ratings on each patient from a standardized (or 
even a simple global, semiquantitative) scale, allows for useful comparisons between those on active treatment or placebo. Even if formal analyses are not done, 
findings from such studies are often useful, and skeptical readers can always perform their own statistics.

Raw numbers provide the clinician with a “feel” for what actually happened, whereas the mean change scores on some abstract scale may have little intuitive meaning 
to the clinician. It is best to have the data speak directly to the reader in an uncomplicated fashion, and such information should always be included.

Equally important is the use of suitable quantitative statistical analyses, including more complicated models, because they can hold certain variables constant, control 
for artifacts, and provide supplementary information. Whatever statistics are used, they should be explicitly described in sufficient detail so the reader knows exactly 
what was done and can make a judgment about their appropriateness. For example, there are many different types of analyses of variance (ANOVA), analyses of 
covariance (ANCOVA), or multivariate analyses of variance (MANOVA), and some are not appropriate to the task at hand. If only the results of an ANOVA with a p < 
0.001 are provided, the reader should be justifiably dubious, because this model may not be proper ( p is an estimate of the probability that the results occurred by 
chance). Sufficient details are required to clarify which model was used, because the p value may be invalid with an inappropriate model.

Overly complicated statistics can introduce considerable bias into a study. When such models are used, they should be supplemented with raw data or simple, easily 
understood statistics. Usually, many patients drop out before studies are completed. Observed data analysis uses only the data actually observed at that time point. 



Endpoint analysis uses the last observation made on a subject. Patients often gradually improve or worsen. Some drop from the study when they get so much better 
that they are discharged or it seems pointless to continue in the study. Some can deteriorate to a dangerous state, so that they must be dropped for clinical reasons. 
In either case, reaching this point indicates that the drug is beneficial or not and is at least a qualitative endpoint. Last observation carried forward (LOCF), a standard 
method of data analysis, carries the last data point forward week by week. Random regression models can estimate what would happen at a later time point, 
assuming that patients change in a linear fashion. Improvement, however, often levels off. Thus, “creating” data points based on questionable assumptions can 
potentially introduce substantial bias.

Classifying Study Designs

Several features should be considered when classifying study designs by their quality. Although our classification is arbitrary, it is intended as a device to focus on all 
of the important criteria, not just one (e.g., “blinding”).

A class I controlled study satisfies at least the first 10 of these criteria:

1. Random assignment
2. No concomitant active medications
3. Parallel (or appropriate crossover) design
4. Double- blind, placebo control
5. Adequate handling of dropouts (e.g., intent-to-treat analysis)
6. Sample size adequacy
7. Appropriate population
8. Standardized treatment assessments
9. Clear, descriptive presentation of experimental data or use of suitable quantitative statistical analyses

10. Adequate dose of medication
11. Active control (e.g., active standard drug)

The last criterion is a plus factor that enhances the value of any given study.

Class II studies are those that satisfy at least six of the 11 criteria. For example, a single-blind study introduces more bias, but if the other criteria (e.g., random 
assignment, parallel groups, etc.) are met, then the data may still be valid. An AB design with no randomization or statistical analyses may still have many excellent 
features. A mirror-image design, such as Baastrup and Schou's study (3) of lithium's prophylactic effects would be a good example (see the section 
“Maintenance/Prophylaxis” in Chapter 10). Such studies may have many elements of a better controlled design, including the following:

Patients have a classic presentation.
Objective, quantifiable, and meaningful measures are used to evaluate important clinical factors.
An adequate sample is used.
There is a longer period of observation.

A class III study is one that meets at least five of the 11 criteria. Whereas these studies have some important elements of a controlled trial, many aspects are 
uncontrolled. Because a bias can exist, however, does not mean it invalidates the result, only that it may. Because every question cannot be answered by a class I 
design for reasons of practicality or cost, class II and class III studies are very useful to at least partially resolve questions that would not otherwise be addressed.

An example of a class III study is the ABA design. A variable-length placebo lead-in period, drug period, and postdrug placebo period are suspect, however, because 
many nonrandom variables can influence their length. The choice of when to start an active drug may correspond to a worsening of the patient's condition, whereas 
the choice to stop treatment may foreshadow discharge with its own stresses. Such nonrandom events constitute major artifacts. With such a design, the staff can 
guess early and late in the hospitalization that patients are on placebo, and that they are on active treatment in the middle of the study, making the blind more 
illusionary than real.

Although there are many confounds with such a design, it does provide important information about whether a patient relapses when switched to placebo after an 
active drug. It is not possible to do a meaningful statistical analysis on an ABA design because there is no control group for comparison. The fact that some patients 
improve more on a drug in period B than in the placebo period A may be a factor of time or rater bias. Because there is no control group, one cannot say that this 
improvement is better than what would have occurred in the natural course of the illness. Relapse in the second placebo period, however, can provide some 
information.

Although ABA designs are only marginally better than open trials, they may be somewhat relevant to another scientific question (i.e., once the disease process is 
“turned off,” will patients relapse when placebo is substituted?). For most psychotropics, we do not know whether relapse will occur immediately after a drug is 
stopped within a few days of achieving remission. The active disease may only have been suppressed, with relapse likely after discontinuation.

A mirror-image study (i.e., a design in which the time period on a new treatment is compared retrospectively with a similar time period without the new therapy) is often 
more like the “real world” of clinical practice, and hence its results may be easier to generalize. The bias in mirror-image studies, however, comes from nonrandom 
assignment and the absence of a blind. Because the control period occurred in a prior time segment, other variables could have changed in the interim. Without 
blinding, there is no way to avoid the possible bias of an evaluator's enthusiasm for a given treatment. Careful assessment by objective measurements can attenuate 
this bias.

Less Definitive Designs

Uncontrolled open studies are the most biased, with concomitant medication the source of greatest error. For example, a patient started on drug A who fails to 
immediately respond then has drug B added, but drug A could have a delayed effect on the patient, which is falsely attributed to the addition of drug B. Some case 
reports may attribute coincidental events to a specific drug. Thus, the critical reader should always clarify the role of concomitant medication as an artifact. Sometimes 
clinical myths can develop from several case reports on the efficacy of a specific drug when all patients were also on concomitant medication. Rare side effects can 
be defined by case reports, but the writer should always warn of coincidence, thus providing an honesty of purpose to the report.

Open designs can differ dramatically in their quality. Reports are often published on a variety of patients given different concomitant medications, diagnosed 
without the use of inclusion or exclusion criteria, and with outcome determined by the clinical investigator's opinion, based only on memory. By contrast, others 
include specified diagnostic criteria, include patients who are excellent examples of the disorder under study, use only one treatment, and are evaluated quantitatively 
and concurrently. Often the most important ingredient in an open study is the investigator's clinical judgment, which is, in fact, the measuring instrument. Whereas a 
more clinically experienced investigator may remain unbiased, those with less experience may unknowingly err in this regard. Open designs that incorporate 
quantitative evaluation of the medical record are superior to those that rely on clinician recall. We feel that a good open study can be better than a small-sample ABA 
study.

Systematic case-control studies (e.g., a nonrandomized control group) can also provide useful information, but unfortunately, they are rarely used in 
psychopharmacology research. In situations when uncommon conditions or those that pose an imminent danger to the patient (e.g., neuroleptic malignant syndrome) 
make it impossible to conduct prospective, controlled trials, case-control methodology can provide some degree of rigor. Because these studies are not 
random-assignment, however, the outcome can be substantially biased.

Good observational case-controlled or cohort studies can make reasonably accurate estimates. Comparisons of observational and randomized studies by Benson and 
Hartz (4) and Concato et al. (5) found similar results were obtained by both methods. It is unusual to have the same treatment investigated by both methodologies, 
however, and these comparisons may not have been representative of either design.

Finally, early in the investigation of a drug's effects, it is important to clarify which conditions are benefitted and which are not. For example, imipramine's efficacy for 
depression was discovered after it had been initially developed for the treatment of schizophrenia. Other examples include discovery that imipramine helped in panic 



attacks and that clomipramine was effective for obsessive-compulsive disorder. Because we cannot conduct class I, II, or III studies addressing all possible variables, 
good open studies can lead to the discovery of valuable information.

Conclusion

We apply our classification of study designs throughout the text to help the clinician interpret the quality of results from clinical trials. Further, we give the critical 
reader a perspective on the depth and validity of the available data. Most studies in our analyses of drug efficacy are class I or II, and if not, we discuss the studies 
accordingly.

STATISTICAL SUMMARIZATION OF DRUG STUDIES

Meta-analysis is a statistical method that combines data from individual drug studies to obtain a quantitative summary of their results.  This statistical 
approach includes the following:

The overall effect (i.e., how effective is a drug)
The probability that this overall effect is statistically significant
The statistical confidence limits on the overall effect
The extent of variability among all studies, as well as the degree to which it is accounted for by discrepant results from a small fraction of the total number of 
studies
The possible effects of methodological or substantive variables that could alter the outcome

When possible, meta-analyses were computed to summarize the overall effects from controlled clinical trials. These summarized data are used to compute an effect 
size and to calculate the probability that a given drug is different from placebo and equivalent to or more effective than standard drug treatments. The goal is to 
estimate the extent of clinical improvement with a specific treatment as an aid to therapeutic decision-making. In one sense, a meta-analysis can be seen as a 
quantitative literature review using a more explicit and structured approach. Thus, it can complement a narrative review and often accompanies a literature summary 
(6).

Unfortunately, efficacy is often assumed on the basis of clinical lore or by uncritically accepting the results of a few studies. An article may review several highly 
publicized references to support a certain position, but the careful reader may find that many of the studies quoted are poorly controlled or report duplicate data. A 
good example is the literature on clonazepam as a treatment for acute mania. Many review articles quote numerous references to support its efficacy, but a careful 
scrutiny of the literature reveals only one small, controlled study, the interpretation of which is limited by the use of active concomitant medication (see the section 
“Lithium Plus Benzodiazepines” in Chapter 10). Ideally, to make an informed judgment about a new drug, one should critically consider each individual study before 
drawing any conclusions. Although the number of uncontrolled trials vastly exceed those of their better-designed counterparts, a surprisingly large number of 
controlled reports are published. Meta-analysis can provide a systematic estimate of the merit of these data.

Omnibus Methods Versus Meta-Analysis

Meta-analysis is not simply counting the number of studies that find a significant difference or taking an average of their mean improvement. Hedges and Olkin ( 7) 
refer to such statistical models as omnibus or “vote-counting methods,” noting that they have a number of methodological problems. They do not weigh studies 
according to the sample size. Furthermore, such methods only calculate one statistical parameter, indicating the probability that the studies considered together show 
a statistically significant difference. As a result, they can be overly influenced by one or a few disparate studies.

An important difference between such methods and meta-analysis is the ability to clarify whether all studies included show a consistent effect size (i.e., 
estimate homogeneity). For example, if a few studies find a large difference and the majority none, an omnibus method might still conclude a statistically significant 
difference. The appropriate conclusion, however, is that the results across studies are highly inconsistent. Thus, with omnibus methods, errors in a few small studies 
can disproportionately contribute to the final results, a phenomenon that Gibbons et al. ( 8) have illustrated with simulations. The meta-analytic methods in this text 
compare experimental with control groups, using estimates of homogeneity.

One of the major purposes of meta-analysis is to demonstrate whether findings are consistently and overwhelmingly statistically significant when studies are 
combined. When there is a consistent finding, with some studies clearly significant and others having strong trends, a box score method may misleadingly show some 
positive and some negative outcomes. Frequently, large studies are clearly positive, but some of the smaller, ostensibly negative studies may actually show a strong 
trend that does not reach statistical significance due to their limited sample size.

With meta-analysis the statistical significance of the combined results can be overwhelming when all the differences are in the same direction.  For example, 
when the authors performed a meta-analysis on the probability that maintenance antipsychotics produced a lower relapse rate in schizophrenics than placebo (53% 
relapsed on placebo and 20% on maintenance antipsychotics), the difference was significant to 10 -100! Typically, when multiple studies have the same outcome, the 
results of a meta-analysis will be markedly statistically significant. By contrast, p values of 0.05 or 0.01 are very difficult to interpret because an artifact from a single 
study could produce such “nonsignificant” significant levels.

Meta-Analytic Statistical Method

In preparing this book, we used a computer-assisted literature search for all studies on a given psychotropic, reviewed the bibliography of each report to identify other 
pertinent articles, and also obtained translations of the relevant non-English language articles whenever possible. All double-blind, random-assignment studies in the 
world literature that tested a given drug against placebo or other standard agents were systematically identified. Next, the standard techniques recommended by 
Hedges and Olkin (7) for continuous data or the Mantel-Haenszel model for discontinuous data were used ( 9). Because continuous data are more statistically 
powerful than discrete data, continuous data were preferentially used, when available, to derive the effect size. The sample size (N), mean (x), and standard 
deviations (SDs) were extracted, as well as how many patients had a good or poor response by deriving a standard cutoff point to separate responders from 
nonresponders. When a semiquantitative scale was provided, patients with moderate improvement or more were classified as “responders” and those with minimal 
improvement, no change, or worse as “nonresponders.” For most medication studies, the majority of patients on placebo were usually rated only minimally improved. 
Thus, this level of change is an appropriate choice for a cutoff point to distinguish drug versus placebo differences. We note here the importance of having an a priori 
working definition of response threshold because choosing the best cutoff point in each individual study would bias the outcome ( 9).

Graphic Inspection of Results

The essence of meta-analysis is inspection of the data.  Thus, this approach produces a visual or numeric representation of each study in the context of all the 
others. A review of the actual data gives the critical reader a feel for the data, as well as an index of suspicion if there is undue variability, which is far more important 
than any statistical parameter.

Studies in the literature often present a wide variety of data obtained with different rating scales, measuring instruments, and statistical techniques, which makes it 
difficult to compare results expressed in a wide variety of units. In statistics, actual scores are often converted to standardized scores by subtracting a given value for 
each subject from the mean and dividing the result by the standard deviation. This creates a new value in Z score units, with a mean of zero and a standard deviation 
of 1 (i.e., standard scores). In meta-analysis, the mean of the control group is subtracted from the mean of the experimental group and divided by the pooled group 
standard deviation, a process similar to the concept of percent change score. Thus, data are expressed in uniform units rather than in actual raw score means and 
standard deviations, which often vary substantially between studies. With meta-analysis, if a given study is discrepant (e.g., has a high placebo response rate or an 
unusually high drug efficacy rate), it will stand out. This information can be expressed graphically, using Z units derived from effect sizes, or percent response versus 
percent nonresponse, or the odds ratio (a statistical term used as an alternate to chi square). The reader can then note whether the finding is similar in all studies, or, 
conversely, whether there is a big effect in some but not others.

Therefore, meta-analysis abstracts results from each study and expresses them in a common unit, so one can easily compare,  which allows us to focus on 
the hypothesis under examination rather than be distracted by the myriad differences among studies.



When the results from several studies are converted into similar units, a simple inspection of a graph or table readily reveals which studies have different outcomes 
from the majority. Such discrepancies can also be examined by a variety of statistical indices. For example, one can calculate a statistical index of homogeneity, 
remove the most discrepant study, and recalculate, revealing that all but one study is homogenous. If two studies are discrepant, one could remove both and again 
reexamine the indices of homogeneity, and so on. For an example, we summarize the relative efficacy of unilateral nondominant versus bilateral electrode placement 
for the administration of electroconvulsive therapy (ECT). Here, 10 studies had one result, and two others a different outcome (see Table 8-10 and Table 8-11, in 
Chapter 8).

Effect Size

Effect size defines the magnitude of the difference between the experimental and the control groups regardless of sample size.  This is quite different from 
the statistical significance, which is the probability that such a finding may occur by chance, leading to rejection of the null hypothesis. Statistical significance is 
determined in part by the sample size, so studies with a large number of subjects may find a highly significant result. In contrast, effect size is independent of sample 
size. Thus, in a six-person study, if two of three patients are benefitted by an antipsychotic and one of three improve on placebo, this result would not be statistically 
significant. But, if 200 of 300 patients benefit from an antipsychotic, while only 100 of 300 benefit from placebo, this would be highly statistically significant. Although 
the effect size (i.e., 67% on drug and 33% on placebo improving) is the same in both studies, only the results of the second study are clearly statistically significant 
because of its larger sample size.

The effect size of a continuous variable is frequently expressed as the difference between the mean of the experimental minus the mean of the control group divided 
by the pooled standard deviation. For example, in Chapter 5, data from the National Institute of Mental Health collaborative study demonstrated that 
antipsychotic-treated patients averaged a 4.2-point increase on a 6-point improvement scale, whereas the placebo patients averaged only a 2.2-point increase (i.e., 
an average difference of 2 points). The standard deviation of these data was approximately 1.7, so in effect size units, the improvement was approximately 1.2 (i.e., 
2.0 ± 1.7) SD units. For discontinuous data, the effect size for a drug-placebo comparison is usually expressed as the difference between the percent improvement 
with the experimental drug and the percent improvement with placebo.

Interpretation of Effect Size

When there are a number of double-blind studies, the question of efficacy is usually readily determined. If the probability of a drug's superiority over placebo is 
massively significant (e.g., 10100 to 1020), and the effect size is consistent from study to study, the possibility of a false-positive outcome is nil. The only possible 
exception is a major qualitative defect in the methodology.

Effect Size of Medical Drug Therapies

To provide a more general context in which to evaluate the effect sizes for various psychotropics, it is helpful to consider the data on the efficacy of various medical 
treatments, such as penicillin and streptomycin for pneumococcal pneumonia or tuberculosis, respectively. At the time penicillin was discovered, double-blind 
methodology was not used, and the standard therapy was sulfa drugs. In open studies, penicillin reduced the death rate from pneumonia by about 50%. When 
streptomycin was introduced, double-blind, random-assignment designs were being used, and the British conducted a multi-sanatorium study. They established an 
effect size for streptomycin, which can be expressed as a continuous variable (i.e., 0.8 effect size units) or as a discontinuous variable (i.e., 69% of patients improved 
with streptomycin versus 36% with placebo). We have tabulated drug therapies used as adjuncts to surgery to determine relative efficacies ( Table 2-2). Because the 
results ranged from completely ineffective to substantially beneficial, this represents an unbiased sample of effect sizes chosen from this time period.

TABLE 2-2. Effectiveness of new drug adjunctive therapies after surgery in comparison to standard nondrug treatments (1964–72)

These examples quantitate the beneficial effects of an unbiased selection of standard antibiotics used as adjunctive treatments. The purpose is to give the clinician an 
appreciation for the magnitude of improvement, while also allowing us to place recent psychotropics in the context of other drugs' efficacy for common medical and 
surgical disorders. In general, psychotropics meet or exceed the effect of these medical drug treatments.

Confidence Interval

An important question in meta-analysis is the consistency of the results (i.e., its confidence interval). Thus, we not only want to know how much more effective a drug 
is but whether all the clinical trials agree on the size of the therapeutic effect.

Presentation of the confidence interval facilitates evaluation of the reported data in original measurement units, which simultaneously incorporates the statistical 
changes observed and the precision of the measurements in the units in which the data were measured. The confidence interval provides a bridge to clinical 
importance, in that the reader can see the observed experimental change in the context of a range of uncertainty in the same units. Indeed, for this reason, 
the reporting of confidence intervals is required by many periodicals.

Critical Issues in Meta-Analysis

There are several issues that must be considered when interpreting the results of a meta-analysis, including:

Choice of studies
Selection of patients who enter clinical trials
The “ file drawer ” problem
Pattern of results
Continuous versus catagorical data
Reporting of standard deviations
Crossover designs
Redundant data

Choice of Studies: The Need for a Valid Control Group

A critical methodological issue for a proper meta-analysis is the choice of studies.  It is important that all studies meet reasonable criteria; otherwise, a potential 
bias is introduced. We chose only those studies that had an appropriate control group, which provided a standard by which a drug's effects could be measured. By 
contrast, there have been meta-analyses of multiple studies on psychotherapy, all done without comparison groups or with invalid comparison groups. Combining the 



effect size of these studies only reflects the enthusiasm of the investigator rather than any true effect, because there is no valid comparison.

Patients Who Enter Clinical Trials

Most clinical trials study “voluntary” patients who enter a research setting and are kept drug-free for 1 or more weeks. Severely disturbed patients, however, are 
usually not candidates for research. Because psychiatry lacks valid and reliable biological diagnostic tests, we do not know whether a given patient really has the 
disease under study. Further, some of the symptomatic volunteers who are often used in outpatient studies may not actually have the disease.

File Drawer Problem

One of the most important pitfalls in meta-analysis was labeled the “file drawer” problem by Easterbrook et al. ( 10). In a survey, these authors indicated that studies 
with positive outcomes were twice as likely to be published (and usually in more prestigious and therefore higher profile journals). Thus, there is a systematic 
tendency for positive results to be reported and negative results to be “filed away” and go unreported.

To minimize bias consequent to the tendency not to publish negative data, we attempted to include all double-blind, random-assignment trials from meeting 
presentations, reports of symposia, exhibits, or available unpublished data from the individual authors, the pharmaceutical industry, or the government.

Some investigators perform multiple statistical analyses and emphasize the most favorable outcome. Indeed, we have found reports of detailed statistical evaluations 
of the positive aspect of a study, with only passing reference to a negative finding that was not statistically significant. An example of this is a report on the benefit of 
lithium in treating alcohol dependence ( 11). Here, the negative result in nonaffectively disordered alcoholics is not adequately presented for comparison with their 
mood-disordered counterparts (see the section “ The Alcoholic Patient” in Chapter 14).

The methodological rigor of a good meta-analysis guards against biases, fortuitous results, and, most important, being overly influenced by a few positive reports.

Certain meta-analytic techniques, particularly the vote-counting or omnibus methods, carry forward any positive result to the final summary statistics. Also, with a 
vote-counting method, one often tabulates the most positive rating outcome because it is emphasized by the study's author.

One safeguard is to calculate the number of patients whose negative results (hypothetically hidden in the file drawer) would result in converting a positive to a 
negative meta-analysis.

We believe the file drawer issue is less of a problem in meta-analysis than in the narrative review, which often lists only those publications that support a particular 
conclusion. Too often, narrative reviewers emphasize the results of other positive reviews. Thus, the reference list gives a false impression of more studies than were 
actually done, because duplicate publications and review articles are quoted as if they were independent studies. Other problems include:

Studies listed as “controlled” do not include random-assignment or a valid control group.
Studies are misquoted.
A conclusion or abstract is quoted but is not consistent with the data in the article.
The same data appear in multiple publications.

Interpretation of the Pattern of Results

The pattern and consistency of results across all studies are very important. For example, if there are a few small-sample positive studies and many 
large-sample negative studies, it is likely that the smaller studies were aberrations or wishful thinking. If the results between individual studies are highly discordant, it 
is a mistake to conclude that the overall effect is significant. Rather, the conclusion is that some studies show a drug effect and others do not, requiring one to explain 
the discrepancy. It is preferable to evaluate studies by some a priori criteria for methodological rigor and then examine whether there is a similar effect size in the 
more versus less rigorous studies.

Continuous Versus Categorical Data

For the most part, the meta-analyses used in this text are based on fourfold contingency tables, which include the number of responders or nonresponders 
to a given treatment. An advantage of dichotomous data is that information from each individual subject can be abstracted (i.e., the results come from actual 
patients). In one sense, this is not strictly a meta-analysis, because calculations are not done on summary statistical parameters but on observations of individual 
subjects. Such an approach has the advantage of directness, however, because the percentage of patients who respond or do not respond to a new treatment, 
standard treatment, or placebo is intuitively meaningful to clinicians, whereas a change of 0.8 SD units may not be.

Reporting of Standard Deviations

A meta-analysis for continuous data cannot be calculated unless the pertinent standard deviations are known. Unfortunately, clinical reports often give the sample 
size and mean ratings for the various groups but do not report the standard deviations (or standard error of the mean), which are necessary for effect size 
calculations. Thus, investigators should always report the indices of variability (e.g., confidence intervals, SDs) for the critical variables related to their primary 
hypothesis.

Crossover Designs

Because there was no method for doing a meta-analysis with crossover designs, we developed a method (a variation on Hedges' method for uncrossed designs) with 
suitable modification for paired data ( 12).

Redundant Data

It is inappropriate to statistically evaluate a patient studied with two different measures as if that patient were two different subjects (i.e., each patient can only be 
counted once). For example, investigators may initially report on the first 20 subjects, and in a second paper, report on a total of 60, including the original 20 subjects. 
The same patient counted twice (or more) will magnify any finding. Additionally, a bias is introduced by giving undue weight to the findings of groups who report their 
data in multiple publications, as opposed to those reporting their findings only once. Meta-analysis should eliminate duplicate publications of the same data.

Conclusion

The information presented in this section provides the background for later sections, which will quantitatively summarize the controlled literature for the various 
classes of psychotropics. In all cases, the data were obtained from controlled, clinical trials comparing a new (or experimental) treatment with placebo or a standard 
agent. The goal of these summations is to give a reader the critical “bottom line,” devoid of our subjective bias, as well as the bias from isolated publications 
inconsistent with the trend seen when the controlled data are combined.

PATIENT ISSUES

Effects of Gender

In a 1996 editorial in the American Journal of Psychiatry, Dr. Leibenluft (13) articulates the ways in which gender matters in understanding psychiatric disorders. 
These include:

When an illness is more prevalent in one gender (e.g., major depression)



When an illness is unique to one gender
When an illness is more severe in one gender
When risk factors differ by gender
When treatment response differs by gender.

In this text, the focus of our discussion is on the last issue. To illustrate the problem, we consider the effect of gender on drug pharmacokinetics (see Chapter 3, 
Chapter 5, Chapter 7, Chapter 10, and Chapter 12) and then address two important gender-related questions: the use of medications during pregnancy and the drug 
treatment of premenstrual dysphoric disorder (see Chapter 14).

Informed Consent

Assessment of Capacity to Consent

Treatment always implies a contract between the patient (consumer) and clinician (provider). Any contract assumes a patient has both the capacity to give 
consent and the willingness to do so. Clinicians who treat patients decide a question of capacity (either explicitly or implicitly) each time they hospitalize, perform 
surgery, or treat with drugs (14). There is an imperative embodied in the law which states that, with only certain exceptions, a valid consent is a necessary prerequisite 
in any clinical decision to provide treatment. There is an analogy to be drawn between capacity and mental illness. Clinicians often do not agree on the definition of a 
mental disorder, but it is a concept that is of constant practical significance. Persons are committed as a result of a mental disorder that significantly impairs their 
judgment, or are released if found not to have one. When insanity is an issue, persons will or will not be held responsible for their actions because of a mental 
disorder. With great difficulty and appreciable limitations, psychiatrists have developed standards for recognizing and categorizing these disorders. Although 
acceptance of the standards is not unanimous, they are at least consensual.

With psychiatric outpatients who are legally competent, issues of consent are not pertinent. These patients can simply take or not take their medication. In contrast, in 
the hospital setting (especially the public sector) there are a number of involuntary patients for whom legal issues are very relevant. Whereas voluntary patients can 
simply leave the hospital, involuntarily committed patients cannot. Further, although they can refuse oral medication, it can be given by injection when warranted.

We advocate a consumer-oriented approach to the clinician—patient relationship.  Thus, a therapist should be an educator and advisor, rather than dictating 
treatment. Because patients must live with their disease, as well as tolerate the prescribed treatments, they should play an active part in related decisions. Ideally, 
different options are examined for their relative merits, and then the clinician recommends a treatment plan. In the typical outpatient practice, the two parties agree 
with the assessment and the treatment plan, with the patient always having the final say. If there is disagreement, a compromise can often be reached that is 
satisfactory to both. A third scenario occurs when a compromise cannot be reached. In most instances, the patient seeks care elsewhere, because clinicians, in good 
conscience, cannot comply with a treatment plan inconsistent with their professional judgment or solely dictated by the patient. Examples include the paranoid 
individual who declines medication based on delusional ideation but who is not committable, and the drug-seeking patient who demands medication that the physician 
cannot ethically prescribe.

The one exception to this approach involves patients who are unable to make an informed decision on their own behalf or who pose an immediate danger by virtue of 
their mental disorder. In this instance, the patient is protected by both the legal and medical systems. The laws of most states allow commitment when patients are an 
imminent danger to self or others due to their mental disorder. When no active treatment was available, confinement was the only option. With the availability of very 
effective drug therapies, hospitalization now typically lasts no more than a few weeks. Thus, treatment should be the focus of the medicolegal dialogue, with 
confinement only a vehicle to ensure its adequacy. Hospitalization without drug treatment is preventive detention. Medications treat the illness and, as a 
consequence, patients can return home with full rights not to take medication.

We suggest specific procedures for the clinical assessment of capacity to consent, as well as permissible courses of action that logically follow such assessments ( 15) 
(Fig. 2-1).

FIG. 2-1. Assessment of capacity to consent. Adapted from Janicak PG, Bonavich PR. The borderland of autonomy: medical-legal criteria for capacity to consent. J 
Psychiatry Law 1980;8:379.

Mental Status Exam

Ability to Communicate. The mental status exam is critical to the determination of a patient's capacity to consent, and the ability to communicate is an 
absolute prerequisite (see the section “Diagnostic Assessment” in Chapter 1). Psychomotor impairments such as mutism or catatonia (withdrawn type) would 
severely affect an individual's fundamental ability to communicate any appreciation of the issues involved and their ramifications. Although an individual may actually 
be well oriented and may intellectually appreciate and even later remember events that occurred and the issues involved, that person is not capable of consenting if 
unable to demonstrate these faculties.

Memory. If a patient is able to communicate, the next factor to consider is memory. Most commonly recent recall is impaired, but in an acute situation (e.g., 
drug-induced delirium), immediate memory may also be disrupted. Frequently, immediate and recent memory impairment are superimposed on a more chronic organic 
state (e.g., degenerative dementia), with additional problems in remote memory. The more memory components involved, and the greater the severity of impairment in 
any one of them, the less able an individual will be to adequately register, retain, and recall information necessary to give consent. The most critical memory 
components involve the immediate-recent spectrum of functioning. Gross dysfunction can usually be tested by the standard mental status examination. Intact 
immediate—recent memory components are also a prerequisite to giving informed consent.

Orientation. In acute biological derangements such as phencyclidine intoxication or an electrolyte imbalance, disorientation can occur to all spheres (e.g., person, 
place, time, situation, and even spatial relationships). A person severely disoriented to a situation clearly lacks capacity, being unable to appreciate the nature of the 
interaction. One may be disoriented to other spheres, however, and still be capable of consenting. The clinician should ascertain which spheres are affected, as well 
as the severity of dysfunction in each. If there is a significant impairment of both memory and orientation, capacity should be regarded as at least diminished, if not 
entirely lacking. Because these problems may have a fluctuating course, intermittently improving and deteriorating, repeated assessment over time is necessary to 
reach a valid conclusion. In summary, both memory and orientation must be substantially intact to support a conclusion that the patient can give consent.

Intellectual Functioning. The quality of a patient's intellectual functioning in the context of that person's educational, social, and cultural experiences must also be 
considered. Minimally, a patient should demonstrate the ability to express an understanding of basic issues at an appropriate level. This cognitive process can be 
tested by asking the patient to summarize or to reformulate and express a concept, question, or situation posed by the examiner. This exercise obviously calls for 
clinical judgment in choosing the items to which the patient responds, as well as in evaluating the intellectual level shown by the responses. The likelihood of clinical 
bias is generally greater the “higher” the cognitive process under examination. In a sense, one may be able to do no better than conscientiously apply one's own 
“reasonable person” standard. The threshold for adequate intellectual function is a response that provides evidence of intact abstract and logical 



processing.

Reality Testing. Next to be evaluated are perception of reality and the quality of thought content. An example would be a severely depressed patient who expresses 
feelings of guilt and worthlessness, at times to the extent of misperceiving the explanation of a treatment that is prescribed. For instance, from the clinician's 
viewpoint, the presented treatment recommendation is a means of alleviating the vegetative signs of depression; however, from the distorted viewpoint of a severely 
depressed patient, this may be interpreted as a justifiable punishment. A careful explanation of the mode and purpose of a proposed treatment should be followed by 
attempts to elicit feedback from patients that will reveal the extent of their reality testing.

Insight and Judgment. Issues of insight and judgment are more difficult to assess and can be conceptualized as the culmination of the previously discussed factors. At 
the very least, patients should manifest a basic awareness of the relationship between specific events in their life and the condition for which treatment is proposed. 
This would define the minimal insight necessary to give consent.

Although generally assessed together, intact insight does not imply sound judgment, which also involves an awareness of the current condition (i.e., a comprehension 
of both the problem and the process by which its alleviation may be accomplished). This assessment should be made in light of the patient's own expressed values, a 
process best accomplished by eliciting the premises that underlie the patient's decisions. If these premises have the quality of “reasonableness” (though perhaps, in 
the clinician's opinion, erroneous), it should be concluded that the patient has capacity. If they are not “reasonable,” the inquiry should continue, with one possibility 
being that the premises are the product of the patient's illness. This conclusion would mitigate against a finding of capacity, though it should not be conclusive. It is 
only when the basis for a decision is clearly the result of the illness that the unreasonableness of the decision may indicate a lack of capacity. Thus, if the decision is 
unreasonable but is not the product of the illness, there should be a finding of capacity.

Age Factor. A final question is the issue of age, which may also play a significant role. In addressing this factor, Stanley et al. ( 16) compared elderly (mean age = 
69.2±5.3) with younger (mean age = 33.7±6.6) medical patients for capacity to consent. Although both groups tended to make reasonable decisions, the elderly 
patients demonstrated poorer comprehension for various elements of the informed consent process. Thus, special care must be taken to ensure that older patients 
comprehend sufficiently to give a valid consent.

Tests of Capacity

In a review of the literature, Roth et al. ( 17) concluded that there are five categories for tests of competency (i.e., capacity):

“ Evidencing a choice, ” which verifies the presence or absence of a decision by a patient for or against treatment
The “reasonable outcome of choice” test, which evaluates the patient's ability to reach the “reasonable,” the “right,” or the “responsible” decision
The “choice based on rational reasons” test, which attempts to ascertain the quality of a patient's thinking and whether it is a product of mental illness
The “ability of the patient to understand” the risks, benefits, and alternatives to treatment (including no treatment)
The “actual understanding,” which defines competence based on the accuracy of the patient's perceptions.

These authors (17) then assert that, in practice, competency is usually determined by the interplay of one or more of these tests and two other variables: the 
risk-benefit ratio of treatment and the valence of the patient's decision (i.e., consent to or refusal of treatment). We include valence as a factor in our guidelines, 
because agreement or lack of agreement between the patient and the clinician may dictate different courses of action, given the overriding preference to be in accord 
with the expressed wishes of the patient. We exclude the risk—benefit ratio as a factor, however, because ideally this consideration should occur before or after an 
assessment of capacity, but not as part of the actual determination.

Algorithm for Assessing the Capacity to Consent

We relate the major components of a psychiatric evaluation to various tests formulated by the courts. This schema assumes an adult patient not under legal 
guardianship with a nonemergent disorder. Components of the psychiatric evaluation are listed in the order they should be considered. We indicate the various 
courses of action the clinician may take (e.g., seek court determination of capacity to consent), relating the various tests of capacity to the most pertinent clinical 
factors (Fig. 2-1).

Obtaining Informed Consent

Once capacity has been assured, a patient's decision to accept or to refuse treatment must be ascertained as being informed and freely given. The information 
conveyed in a one-to-one, personal interaction with the patient should have these characteristics:

Accurate.
Adequate (complete in necessary detail, such as name, nature, and purpose of treatment).
Comprehensible to the patient, and include the opportunity for the patient to ask questions.
Appropriate.
Describe potential benefits, including the likelihood of success.
Indicate potential risks (e.g., side effects and complications).
Present alternatives, if reasonable ones exist.
Explain anticipated results without treatment.

Booklets, videocassettes, or audiotapes should never take the place of a personal encounter. A dated and signed progress note, including these details, is usually 
considered sufficient documentation.

Right to Treatment

One of the more controversial, if not paradoxical, developments in mental health law has been the establishment of a patient's right to treatment, followed by its legal 
counterpoint–the right to refuse treatment (18). Although some contend that there is no conflict between these two rights, the reality is that they are often at odds. The 
problem is most obvious with involuntarily committed patients, where the right to refuse treatment contradicts the reason for their hospitalization.

Although the principle of personal inviolability requires us to respect a patient's decisions about treatment in all ordinary situations, exceptions are necessary in 
extraordinary circumstances. The possibility of serious harm is the determining factor here, precluding an absolute right to make one's own health choices.

We would propose that all mentally ill persons, whether adjudicated or presumed incompetent, retain the right to articulate their objection to or refusal of 
treatment and that any such concerns must be heard. The critical factor regarding treatment refusals by the mentally ill is whether, when, how, and by whom such 
a refusal can be overridden. In our opinion, the decision to override a treatment refusal is best made by medical personnel rather than the legal system; the override 
decision should be allowed in all circumstances, not just emergencies; and it can and should be made expeditiously ( 19).

Consequences of Refusal of Treatment. The translation of the abstract right-to-refuse issue into real-world outcomes reveals serious consequences that are more 
complicated than may be assumed. For example, there is reliable research showing that psychotherapy without medication is not effective in treating such severe 
disorders as schizophrenia (20, 21). Therefore, when medication is refused, often no effective, alternate, less restrictive treatment is available, and the only other real 
option is no treatment.

Judicial override has proven to be very harmful to the patients because this process often can take many months. During this medication-free period, serious harm 
may befall a patient, other patients, and their caregivers, as well as markedly lengthening the hospitalization. When the law requires that a patient's refusal be 
overridden only by judicial process, critical treatment time is lost, and it is important to consider whether this delay has any effect on recovery.

Although most controlled trials lasted only weeks, the longitudinal study of the effect of psychotherapy versus drugs by May et al. ( 20, 21) is particularly germane. 
Schizophrenic patients were randomly assigned to either antipsychotics or no medication. After 6 months or more, the initial nonmedication group was then given 



active drugs. Those patients who did not receive medication for the first 6 months did substantially worse during the following 3 to 5 years, spending twice as much 
time in the hospital as the initially medicated group. This study documents the potential harmful consequences that may occur when patients do not receive 
early effective treatment.

Need for Periodic Review. Protected both as to the need for and the right to treatment, how can a patient be safeguarded subsequently? First, the course of treatment 
should be periodically reviewed, as already mandated by law or administrative regulation in the majority of states and their institutions. Second, a patient-initiated 
review mechanism should be formalized in the hospital setting, so that questions and concerns about the course of treatment can be voiced.

Compliance

Once capacity has been assured and informed consent given to a treatment plan, compliance becomes the next crucial issue.

Compliance is defined as adherence to the recommended treatment plan of a healthcare professional.  Typically, it is partial at best, in that medications 
prescribed are taken less often than recommended, irregularly, and, at times, excessively. There are various reasons for noncompliance, which can be categorized as 
follows:

Rational
Capricious
Absolute refusal
Confusion
Iatrogenic

Thus, no matter how astute a diagnostician or how brilliant the treatment recommendations, frequently these efforts are merely academic exercises and never 
actualized due to noncompliance.

Factors Decreasing Compliance

Patient compliance can be decreased significantly by several factors, including:

The stigma of a mental disorder
The frequent denial of illness
The disruption in cognitive processes that is often a part of the illness
Most importantly, forgetfulness

Side effects of medications, often not recognized as such by patients or inadequately inquired about by the clinician, also complicate adherence to therapy. The delay 
or time lag in the onset of action of many psychotropics, as well as a delayed time course for a recurrence triggered after stopping medication, also contribute. In this 
regard, the concept of prevention and prophylaxis must be carefully reviewed with the patient. Finally, the implications for various treatment “costs” related to 
compliance need to be explored and the means to circumvent impediments to a patient's cooperation sought (see “ Cost of Treatment” later in this chapter).

Strategies to Increase Compliance

Because noncompliance occurs frequently, it is best to inquire directly about the issue and sometimes to evaluate it indirectly by using medication diaries, counting 
medications, or therapeutic drug monitoring.

The most critical factor in enhancing compliance is to encourage active patient participation, to the extent possible, in treatment planning and implementation. This 
includes adequate communication of the rationale for a given treatment in the context of an empathic approach and a trusting relationship. Family and community 
involvement and support is often a critical determining factor. Finally, emphasis needs to be placed on the positive effects of medication for the patient's quality of life. 
When possible, the most simplified drug regimen should be used. The patients and the family should know the prodromal symptoms that would alert them to return for 
a reevaluation of status, leading to appropriate actions to preclude a full episode (e.g., decreased sleep as a prodrome to a manic phase).

Treatment Termination

Termination of treatment may be initiated by the patient, by the clinician, or by mutual agreement. At this juncture, the potential for recurrence should be clearly 
discussed in the context of the risk-benefit ratio (e.g., diminished side effects or toxicity from drug discontinuation versus a recurrence of the disorder). Part of this 
process should be the identification of possible prodromal symptoms, which should alert the patient to return for a reevaluation of status and the possible resumption 
of medication to preclude a full episode (e.g., decreased sleep as a prodrome to a manic phase). After drug therapy is stopped, however, prediction of an impending 
episode may not be a useful strategy for certain disorders, making the decision to discontinue drug treatment more perilous (see discussion on intermittent 
antipsychotic maintenance strategy in Chapter 5).

Conclusion

Adequate compliance with treatment is a major issue affecting the potential for a successful outcome. As noted in this section, several factors may contribute to a 
patient's willingness to persist with treatment as prescribed. Perhaps foremost is the clinicians' ability to communicate their approach in an empathic and 
understandable manner.

DRUG MANAGEMENT

Acute, Maintenance, and Prophylactic Therapy

Because most psychiatric disorders are recurrent and chronic in nature, appropriate management always requires the consideration of three phases of treatment:

Acute, or the control of a current episode
Maintenance, or the prevention of relapse once an acute episode has been alleviated and it is assumed that the acute disease process has been suppressed 
but is still present
Prophylactic, or the prevention of future episodic exacerbations

Acute interventions may produce a full response, partial response, or no response. The last outcome is usually due to problems such as:

Intolerance due to side effects
Refractoriness
Discontinuation (i.e., cessation of treatment for any reason other than intolerance or refractoriness)

As emphasized earlier, adequacy and appropriateness of drug therapy should always be reviewed in the event of unsatisfactory results. If a patient has 
been properly diagnosed but only responds partially to an adequate drug trial, a more difficult clinical decision-making process then ensues. The two major options 
are to switch to a different subgroup of drug (e.g., from a conventional neuroleptic to a novel antipsychotic), or, alternatively, to augment the initial medication (e.g., 
adding lithium to an antidepressant regimen). In patients who are not helped by one drug treatment, switching to a different class within the same family is usually the 
approach that is most successful, for example, from a heterocyclic antidepressant (HCA) to a selective serotonin reuptake inhibitor (SSRI) or monoamine oxidase 
inhibitor. Regardless of the outcome with subsequent drug treatment trials, the same sequential logic can be applied.

The patient who manifests full remission should be continued on adequate maintenance therapy, usually for a period of several weeks to months, and often 



indefinitely. The exact duration is determined by such issues as the particular disorder, as well as the prior history of episode severity and frequency of relapses.

Prophylactic therapy beyond the first several months should be dictated by:

Chronicity of illness
Frequency and severity of relapses
Associated “comorbidity,” such as other medical conditions or concurrent substance or alcohol abuse

During all phases of treatment, education, supportive therapy, and, at times, more specific types of psychotherapy are essential for a satisfactory outcome. For 
example, interpersonal therapy can complement adequate maintenance antidepressant treatment, possibly diminishing the frequency of episodes (see the section 
“Role of Psychosocial Therapies” in Chapter 7), and cognitive-behavioral techniques in combination with antiobsessive agents (e.g., clomipramine) can improve the 
quality of life for patients with obsessive-compulsive disorder, minimizing time spent on disabling rituals (see the section “ Obsessive-Compulsive Disorder” in Chapter 
13).

Monotherapy, Copharmacy, and Polypharmacy

As emphasized in Chapter 1, a major principle of drug therapy is the value of monotherapy (i.e., using only one medication). The rationale includes:

Ease of administration
Enhanced compliance
Minimization of side effects
Avoidance of drug interactions
Easier assessment of the benefit or lack of benefit with a particular drug
Lower cost

Copharmacy is the concurrent use of at least two agents to improve results. At times, it is necessary (e.g., an antiparkinsonian agent plus an antipsychotic to control 
extrapyramidal side effects [EPS]) or desirable (e.g., an antipsychotic plus an antidepressant to alleviate a psychotic depressive episode). The rational combination of 
medications is widely used in medicine when there is a sound pharmacological principle, empirical data to support a greater efficacy, reduced side effects, or 
enhanced safety. Examples include lithium potentiation of antidepressants, oral antipsychotics to supplement depot intramuscular preparations while establishing a 
new steady state plasma level or managing a sudden relapse, and drug combinations in the management of HIV/AIDS-related disorders.

If this strategy is required, we would discourage the use of fixed-ratio combinations (e.g., amitriptyline plus perphenazine) and instead recommend the use of these or 
other similar agents independently. The primary reason is to afford more flexibility in the choice of specific agents and relative dosing of each drug, thus enhancing 
efficacy and minimizing adverse effects.

When using more than one agent, it is important to make adjustments with a single drug at any given time. If more than one drug is increased, reduced, or switched 
concurrently, it will be difficult to identify which alteration was responsible for any significant change in status (whether good or bad).

The use of two or more agents concurrently has the potential for possibly deleterious drug interactions. Thus, as noted in subsequent chapters, the addition or 
elimination of an agent may significantly alter the activity of the concurrent drug treatment (e.g., carbamazepine lowering haloperidol plasma levels; nefazodone 
increasing the levels of triazolam).

Generally, one drug should be started at a time so that its results can be evaluated. Occasionally, emergency or practical considerations dictate starting more than 
one drug simultaneously, but later one can undergo a therapeutic discontinuation (e.g., antipsychotic plus mood stabilizer in a severe manic episode). While the 
addition of several medications does occur, we emphasize that the clinician should evaluate and document the patient's response to each newly added medication.

Polypharmacy is the irrational, simultaneous use of more than one agent from the same or different classes. Although there are some exceptions (e.g., low doses of 
trazodone given at bedtime for its sedative hypnotic effects during the early phases of treatment with fluoxetine, or the concurrent use of an SSRI and a 5-HT 1A 
agonist or HCA), this practice increases the risk of toxicity (via additive or synergistic effects) and adverse drug interactions, or both, while adding little to enhance 
clinical efficacy.

ROLE OF THE FOOD AND DRUG ADMINISTRATION

The Food and Drug Administration (FDA) was established in the 1930's by federal law to ensure the relative safety of food, cosmetics, and medicinals, as well as to 
regulate the marketing of such products, due to ongoing abuses in promotional claims. Since then, its scope of responsibilities has been revised, often in response to 
specific incidents such as the tragedy of thalidomide in the 1960's. In terms of medicinals, the FDA oversees drug development, including the extensive clinical trials 
that must be conducted to establish efficacy and safety for a defined indication. The focus of its activity is to ensure that a medication is not marketed in which the risk 
outweighs the benefit likely to be derived, and that a medication is not promoted by the manufacturer for unapproved uses.

Confusion can arise when a medication is generally deemed useful by the medical profession in a condition for which its use has not been FDA approved. Marketed 
drugs are frequently found helpful for disorders beyond the formal labeled indications. Part of the reason for this situation is the long and expensive process needed 
to produce sufficient data to obtain FDA labeling approval, which are estimated to cost as much as $300,000,000 to $1 billion. Frequently, there is not sufficient 
monetary incentive to warrant such expenditure, yet a compound is often found to be effective by researchers and clinicians in a given medical discipline.

The FDA has taken the position that the individual physician is in the best position to determine whether a medication may be helpful for a specific patient 
based upon that physician's reading of the literature as well as clinical experience. Otherwise, many patients would be denied effective treatment because of 
insufficient commercial incentive to carry out the costly process needed to receive marketing approval. A case in point is lithium, which languished in the United 
States for years, despite extensive use in the rest of the world for bipolar disorder. The reasons were twofold: (a) there had been several deaths earlier when lithium 
was used as a salt-substitute by individuals on a fluid-restricted diet; and (b) because lithium is a naturally occurring substance, no company could receive a patent 
for exclusive marketing rights. As a result, there was no way to recoup a sponsor's expenditure to receive marketing approval. Thus, for almost two decades, bipolar 
patients in the United States were denied the single most effective form of treatment. This situation could not be allowed to continue, given the personal, family, and 
societal cost of untreated bipolar disorder, so ultimately the federal government itself sponsored the research needed to achieve the appropriate labeling of lithium. A 
5-year comparison with other countries shows that the United States and the United Kingdom exhibited similar patterns of drug availability, but the United States 
outpaced other countries (22).

For registration, the marketing company has to make a formal submission to the FDA, documenting a compound's efficacy and safety for a specific condition. The 
submission is referred to as a new drug application. To support labeling as an antidepressant, for example, a company must submit at least two unequivocal studies 
demonstrating the superiority of their drug over placebo (or appropriate control condition). Typically, a new drug application is considerably more extensive than just 
two pivotal studies. The extent of the application also depends on whether the drug is new to the market or whether the company is seeking an additional indication 
for which it can promote the sale of an existing approved drug. The FDA provides considerable protection for the patients by inspecting the studies to ensure 
safeguards against fraud. Also, an adequate sample size is required to ensure valid data.

Approved Versus Labeled

The words “approved” and “labeled” have different definitions. A medication is “approved” for marketing if its database supports its benefit for a recognized 
condition and its risks are sufficiently offset by its efficacy for a particular indication. The term “labeling” refers to the indications for which a medication can be 
promoted by the company marketing the compound. When a physician uses a drug for indications beyond those stated in the package insert, then an “approved” drug 
is being prescribed for an “unlabeled” indication. The physician must critically and carefully weigh the evidence supporting the drug's efficacy and balance the 
potential benefit against the potential risks for the indication in question. In all such circumstances, the patient also needs to be fully informed.



Even a modest new drug application will require a substantial investment of money and time. The financial expenditure includes the outlay for clinical trials to collect 
the data and to assemble the application. Time is also a crucial variable, because the only way to justify the expenditure is through sales of the product, making the 
remaining patent life an important variable in such a decision. If it is short, then the patent may expire before the new drug application can be assembled, submitted, 
and reviewed to receive “labeling” for that indication.

There are many worthwhile uses for medications that have not received formal “labeling” due to an economic decision. The data supporting such uses typically come 
from clinical experience in individual patients, then a series of case reports, and, finally, controlled studies, some of which may be funded by government grants to 
university-based researchers who have no commercial interest in the medication. At times, an individual clinician may have a personal interest in promoting a 
psychotropic drug, and sometimes off-label indications are not supported by adequate or unbiased data. This said, many off-labeled indications have been proven 
beyond a reasonable doubt. Results from such studies are published in medical journals but are generally not assembled into a formal new drug application to the 
FDA. Therefore, such an indication cannot be promoted by the marketing company, although physicians are free to prescribe the drug if they are convinced that the 
medical literature and their clinical experience support such a use.

A related issue is the wide availability of “natural” remedies, which bypass strict FDA regulations because they are not considered medicinals. As a result, patients 
often take these compounds unaware of their potential for deleterious effects and possible adverse drug interactions with concurrently prescribed agents. Thus, 
clinicians should always inquire about their use to minimize the potential for an adverse effect.

Research Studies Versus Clinical Application

To put this matter in perspective, the use of most FDA-approved drugs in clinical practice usually goes beyond the clinical database, even when the drug is being 
prescribed for the “labeled” indication. A major reason is the difference between patients who enter clinical trials and those whom most clinicians treat. To enter a 
clinical trial, a patient must meet rigorous inclusion and exclusion criteria, creating a narrow subgroup for whom the new drug will be indicated once marketed. Some 
of the most important differences include the following:

The absence of patients on concomitant psychotropics
The absence of patients with serious medical conditions
The absence of patients with concomitant substance abuse
The absence of patients with central nervous system disease or trauma (e.g., previous history of seizures, closed head trauma, or dementia)
The limited, if any, experience with hospitalized patients
The underrepresentation of patients younger than 18 and older than 65 or women of child-bearing potential

In reality, patients whose conditions are complicated by these issues are the most frequent recipients of medications, yet until recently they have usually been 
excluded from the clinical trials used for the approval process.

Furthermore, most psychiatric disorders are chronic, although some may go through intervals of apparent remission (e.g., major depressive disorder), whereas others 
are persistent but relatively asymptomatic (e.g., schizophrenia) with effective treatment. Hence, treatment with psychotropics is best considered in terms of months or 
years of continuous or intermittent therapy, rather than a few days or weeks. By contrast, the vast majority of the clinical trials involve short-term use. Thus, a typical 
database for the approval of a new antidepressant is usually based on experience with 2,000 to 8,000 patients (carefully selected as described earlier), with the 
majority exposed to the medication for less than 2 months. Often less than 25% will have received medication for more than 4 months, and less than 10% for more 
than 6 months. When a drug is marketed, most patients will be exposed to it for a minimum of 4 to 6 months. Yet, when treatment goes beyond 2 months, the 
database on the safety and continued efficacy of a medication is modest at best. Thus, although clinicians commonly use psychotropics for both maintenance and 
prophylactic purposes, an approved drug only has to be shown effective in the acute phase.

Only after a drug has been on the market for several years has sufficient experience been achieved so that many of these issues can be addressed with confidence. 
Even then most of that experience is nonsystematic. Problems may be detected in several ways:

Clinicians are encouraged to send to the FDA adverse experience reporting forms when a patient develops a problem during treatment.
The FDA may mandate specific postmarketing surveillance programs  when a concern about the safety or efficacy of a new medication is suggested by either the 
preclinical or clinical database used for marketing approval.
A researcher may detect a problem when studying patients treated with a medication, whether or not the primary focus is safety or efficacy.

The reality is that the application of many medications in clinical practice goes beyond the approved labeling in the package insert. To produce the data needed to 
address these clinical uses would simply be too costly and not practically feasible. Even now patients under HMO and managed care plans are often excluded from 
receiving the latest developments unless empirical trials with older treatments have failed. Thus, these patients may be treated with agents that are less effective and 
more toxic than their successors. In the long run, such policies are not cost-effective, in addition to being potentially harmful to patients.

Investigational Drugs

An investigational drug is typically one that has not been approved for marketing by the FDA for human use ( 23). This designation may also refer to agents approved 
by the FDA for a specific indication but being investigated for a nonlabeled use. Examples of the latter may include:

A different preparation or formulation
A higher than approved dosage
Use by a different patient population

The Belmont Report (24), in considering differences between the research and the clinical setting, noted that departure from commonly accepted drug practice for 
individual patients should not be considered research. Innovative strategies, however, should be developed in research protocols as quickly as possible to assure 
safety and efficacy of such a practice.

A general rule is that if the intent of the activity is to contribute to the general knowledge base (e.g., large number of subjects, systematic data collection, 
intent to publish), the entire proposal should be submitted in writing and reviewed by the local institutional review board (IRB).  These entities are committees 
formally designated by a research institution to review, approve, and monitor research on human subjects ( 25).

Investigational drugs may also be used on an emergency (i.e., life-threatening) basis, but should be reported to an IRB within 5 days. Subsequent use in other 
patients should be approved by the institution's IRB.

Compassionate use provisions have allowed the limited use of investigational drugs in the past. For example, the controversy surrounding AIDS and other 
life-threatening diseases has increased the pressure on the FDA to expand this program. Clozapine was also initially administered under such a program. Patients 
under the care of a responsible physician may now bring unapproved drugs into the United States or have them sent under specified conditions.

As required when using a marketed drug for FDA-labeled or nonlabeled indications, an important responsibility in the use of an investigational drug is the reporting of 
adverse effects to the FDA.

COST OF TREATMENT

Cost, in this context, implies more than just the price of the medication and the services of the treating clinician. Because most psychiatric disorders are chronic 
conditions, the cost of treatment must take into consideration the acute, maintenance, and prophylactic phases.



When calculating the total cost incurred by initiating therapy, one should consider:

The medication itself
Ancillary procedures to start and monitor therapy (e.g., preliminary and follow-up laboratory tests)
Managing adverse outcomes (e.g., drug interactions that may require medical attention)
Cost of outpatient versus inpatient treatment
The comparative cost of alternative therapies (e.g., ECT versus medication for psychotic depression)

If such costs are prohibitive, it may be appropriate to select an alternative option so that compliance and overall outcome can be better assured.

Fortunately, for most psychotropics, side effects are minimal, usually involving nuisance complaints. With some agents, such as clozapine, however, the potential for 
more serious adverse effects does exist and must be carefully explained to the patient and family. Although managed care has successfully controlled overall financial 
costs, it is our responsibility to advocate for the optimal delivery of treatment, which necessarily takes into consideration not only the immediate expense of treatment 
but the impact of appropriate care in the long-term. As importantly, one should always factor in the cost of not providing adequate treatment, including:

The mortality risk
The morbidity risk and related costs such as: 

Adverse sequelae
Lost productivity
Disruption in socioeconomic relationships

Price of Psychotropics

In general, the price on a per-milligram basis decreases as the dosage of the capsule or tablet increases or as the lot size increases (e.g., 1,000 vs. 100).  
The cost of generic substitutes is usually considerably less than that for the trade name psychotropic drugs, but issues of bioequivalence must also be considered 
(see the section “The Four Primary Pharmacokinetic Phases” in Chapter 3). Using the fewest tablets to achieve a targeted dose level is always less expensive. Unit 
dose systems, sustained release preparations, and concentrate forms all increase the cost ( 26).

The cost of medication can range from pennies to several dollars per week. The cost of providing outpatient treatment can amount to several hundred dollars a week, 
depending on the frequency of visits and therapist charges. The cost of hospitalization can range from $500 to $1,000 per day. The cost to the patient in terms of the 
social consequences can be incalculable. The use of a slightly more effective medication that prevents even one hospitalization could pay for several years of drug 
treatment. One side effect avoided, particularly if it would result in an emergency room visit or hospitalization, will quickly pay for any increased difference in 
medication expense. Thus, the cost to society for not providing the best medication can be quite substantial. More expensive but safer medications are preferable 
because of the high cost of treating adverse effects and of rehospitalization associated with earlier, less effective or less safe agents. A drug that causes fewer side 
effects also results in better compliance. Most importantly, when one provides optimal total care (i.e., inpatient, outpatient, drug management), one also helps to 
improve the patient's quality of life and contribution to society.

CONCLUSION

In this book, we critically review both the formal FDA “labeled” indications, as well as those indications accepted by experts in the field of psychopharmacotherapy. In 
terms of the latter, meta-analysis is used when possible to formally assess the size and quality of the database that supports the usefulness of a drug for a clinically 
accepted, but not formally “labeled,” indication. These analyses can then aid the clinician in the decision to use a given drug for an “unlabeled” indication in a specific 
patient. Cost is considered in terms of price of medicine, as well as to the individual and society.
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GENERAL PRINCIPLES

The fundamental relationship between the pharmacodynamics of a drug (i.e., what the drug does to the body) and its pharmacokinetics (i.e., what the body does to 
the drug) is expressed by Equation 1:

Effect = Affinity for site of action × Drug level × Biological variance

Pharmacodynamics (i.e., a drug's affinity for its sites of action) defines what the drug is theoretically capable of doing. For example, any drug that can block the 
dopamine-2 receptor is theoretically capable of causing extrapyramidal adverse effects (e.g., dystonia) ( 1, 2 and 3). However, a sufficient amount of the drug must 
reach that target under clinically relevant dosing conditions to have a physiologically meaningful effect ( 4, 5, 6 and 7). The pharmacokinetics of a drug determine 
whether that amount is achieved under clinically relevant dosing conditions. Equation 1 expresses the fundamental relationship between pharmacodynamics 
and pharmacokinetics.

For most drugs, there is an optimal occupation of the target needed for an optimal response. Below a critical level, the target will not be sufficiently engaged to have a 
physiologically meaningful effect. Conversely, occupation above a critical upper limit will be associated with an increased likelihood of adverse effects ( 2, 3). This fact 
is fundamental to understanding the potential benefit of therapeutic drug monitoring (TDM), which is a means to determine the second variable in Eq. 1.

Drug level is determined by two variables–dosing rate and clearance, as expressed in Equation 2:

Drug level = Dosing rate/Clearance

Viewed from this perspective, clinical trials are in essence population pharmacokinetic studies in which the goal is to determine the dose of the drug needed to 
achieve the optimal drug level (i.e., concentration) in the average person enrolled in the study. The concept of the “average person” is critical because humans are 
not all the same including how they respond to a drug. That is the reason for the third variable in Eq. 1.

Biological differences among patients can shift their individual dose–response curves, either reducing or enhancing the magnitude of the drug response and 
sometimes even altering its fundamental nature. This biological heterogeneity results from differences in diagnosis, genetics, gender, age, organ function, and the 
internal environment of the body (8, 9, 10 and 11). The last variable includes the presence of other drugs, which can interact pharmacodynamically or 
pharmacokinetically, with the drug of interest.

Given this introductory background, the remainder of this chapter will focus on the clinically relevant aspects of pharmacokinetics (i.e., the second variable in Eq. 1). 
For ease of reference, a glossary of pharmacokinetic terms is provided at the end of this chapter.

FOUR PRIMARY PHARMACOKINETIC PHASES

The pharmacokinetics of a drug can be divided into four primary phases:

Absorption
Distribution
Metabolism
Elimination

Before discussing each of these four phases, a clinical vignette will be given to illustrate its clinical relevance.

Absorption

Case Example: A 37-year-old schizoaffective patient was treated with thioridazine (100 mg by mouth q.i.d.), phenytoin (100 mg by mouth q.i.d.), and amitriptyline (50 
mg by mouth q.i.d.). The patient had been stabilized on this regimen for several weeks, but then complained of daytime sedation. The treating physician therefore 
combined all three into a single bedtime regimen. The patient expired the first night of the new schedule from an acute cardiac arrest.

In this case, each of the drugs the patient was taking was individually capable of slowing intracardiac conduction in a concentration-dependent manner. Death 
occurred as a result of their additive effect amplified by the decision to give each one as a single nighttime dose. That decision substantially increased the peak 
concentration of each drug and consequently resulted in a fatal arrhythmia.

The principal route of administration for psychoactive drugs is oral, with absorption generally occurring in the small bowel. The drug is then absorbed into the portal 
circulation and enters the liver. Drugs can be metabolized both by cytochrome P450 (CYP) enzymes in the bowel wall and in the liver before reaching the systemic 
circulation (i.e., first-pass metabolism). Most psychiatric medications are highly lipophilic, so they readily pass the blood–brain barrier and enter the CNS ( 12, 13, 14 
and 15). In addition, because of their high lipophilicity, they generally share several other features:

Rapid absorption
Complete absorption
Rapid and extensive distribution in tissue compartments
High first-pass effect



Large volume of distribution

Bioavailability refers to the portion of a drug absorbed from the site of administration.  The reference site of administration is intravenous, because this route 
produces 100% absorption. Figure 3-1 illustrates three sample drug concentration curves in plasma as a function of time. The area under the curve (AUC) is the total 
amount of drug in the systemic circulation available for distribution to the sites of action. The same dose completely absorbed from any of these routes would produce 
an identical area under the curve (i.e., 100% bioavailability), although the shape would differ.

FIG. 3-1. Single-dose plasma drug concentration versus time curves for the same dose of the same drug given to the same individual by three different routes. (From 
Janicak PG, Davis JM. Pharmacokinetics and drug interactions. In: Sadock BJ, Sadock V, eds. Kaplan & Sadock's comprehensive textbook of psychiatry, Vol. 2, 7th 
ed. Philadelphia: Lippincott Williams & Wilkins, 2000:2251, with permission. Artwork created by Matthew Janicak.)

Any decrease in the total area under the curve for intramuscular or oral versus intravenous administration would represent a decrease in bioavailability based on that 
route of administration (16). Common factors that influence bioavailability include:

Physicochemical properties of the drug
Formulation of the product
Disease states that influence gastrointestinal function or first pass-effect
Precipitation of a drug at the injection site
Drug interactions mediated by CYP enzymes in the bowel wall, liver, or transporters in the bowel wall

There are other clinically important parameters beyond the extent of absorption that are apparent on the single-dose plasma curve. These include the following:

Peak concentration (Cmax)
Time to the peak concentration (Tmax)

Generally, Cmax will be inversely correlated to Tmax (i.e., the shorter the time for a drug to be absorbed, the higher the peak concentration). A higher Cmax and shorter 
Cmax typically mean a more rapid appearance of clinical activity after administration. These parameters can also determine whether a drug should be developed for a 
specific indication, because Tmax and Cmax are generally a function of a compound's physicochemical properties.

In terms of physicochemical properties, the more polar a compound the slower the absorption from the gastrointestinal tract and the slower the penetration into the 
brain from the systemic circulation. These two phases (i.e., into the systemic circulation and into the brain) are usually correlated. Oxazepam, the most polar 
benzodiazepine (BZD), is slowly absorbed into the systemic circulation as well as into the brain ( 17, 18). Such pharmacokinetics are not the profile desired for use as 
a sedative-hypnotic. In contrast, lorazepam rapidly penetrates both compartments, inducing sleep in a relatively rapid time frame ( 14). Although rate of penetration 
into the brain generally parallels rate of penetration into the systemic circulation, this is not always true. An example is the original formulation of temazepam, which 
consisted of a hard gelatin capsule resistant to gastric breakdown ( 17). This formulation resulted in a slow absorption rate, diminishing its effectiveness as a sedative 
even though it penetrated the brain rapidly from the systemic circulation. A change in the formulation led to more rapid absorption, increasing its usefulness as a 
sedative-hypnotic.

Fast absorption may not always be desirable, because adverse effects may be a function of Cmax. In the case example that began the discussion on absorption, failure 
to appreciate this fact led to a fatal outcome. Cardiac toxicity, due to the stabilization of excitable membranes, is as much a function of the peak plasma 
concentration as it is of the steady-state tissue concentration.  Thus, changing a formulation to delay Tmax and reduce Cmax may significantly increase safety (e.g., 
reduce seizure risk with sustained release formulation of bupropion). Dividing the dose into smaller amounts and administering it more frequently can also accomplish 
the same result. In such a case, the average plasma concentration over the dosing interval and the amount absorbed will usually remain the same, but the peak 
concentration will be lower and the trough concentration higher.

Differences in bioavailability, particularly as they affect the rate of absorption, can vary significantly among formulations (i.e., products) of the same drug. The Food 
and Drug Administration considers a generic product to be comparable to a brand name if there is no more than a 20% difference (more or less) in bioavailability (i.e., 
Tmax and Cmax) (19). Hence, theoretically, there could be as much as a 40% difference between two generic preparations of the same drug. This possibility may explain 
why a patient who previously tolerated and benefitted from one generic preparation of a medication begins to develop side effects or suffers a relapse when another 
preparation is substituted.

Route of Administration

Different routes of administration can affect the rate of absorption, as well as the ratio of parent compound to its various metabolites. For example, the concentration 
versus time curve is usually shifted to the left with the intramuscular route, due to more rapid absorption ( Fig. 3-1). Hence, Tmax is shifted to the left (i.e., shortened) 
and Cmax is higher, contracting the curve, even though the area under the curve (AUC) may be unchanged.

This pattern is not true for all drugs, however. For example, diazepam and chlordiazepoxide are unstable at a pH of 7.4 and tend to crystallize in tissue when given 
intramuscularly (14, 17, 18). Therefore, they are less bioavailable when given intramuscularly versus orally. Their absorption also tends to be erratic and variable, 
depending on where the injection was given (i.e., near blood vessels, in fat, or in muscle), as well as slower and less complete.

First-Pass Effect

When drugs are administered orally, they typically are absorbed in the small bowel, enter the portal circulation, and pass through the liver. Both CYP enzymes in the 
bowel wall and in the hepatocytes can metabolize a fraction of the drug before it reaches the systematic circulation (i.e., first-pass metabolism or first-pass effect). The 
extent of this effect can be broadly altered by diseases (e.g., cirrhosis, portacaval shunting, persistent hepatitis, congestive heart failure), and by some drugs (e.g., 
alcohol, ketaconazole, fluoxetine) influencing the peak concentrations achieved and the ratio of the parent compound to metabolites ( 11, 19, 20).

Transporters in the bowel wall can either actively take up or extrude drugs, thus increasing or decreasing absorption, respectively. Conversely, administered drugs or 
dietary factors can increase or decrease the activity of the transporters, altering the degree of absorption of another drug.

Once first-pass metabolism has occurred, metabolites are excreted into the bile and then the small bowel. Those that are lipid soluble are reabsorbed into the portal 
circulation, eventually entering the systemic circulation. These metabolites may have a similar or substantially different pharmacological profile from their parent drug. 
For example, chlorpromazine undergoes extensive hepatic biotransformation and has 168 theoretical metabolites, 70 of which have been identified in plasma and 



tissue. Some have dopamine receptor-blocking activity, although they are weaker than the parent compound, making it difficult to separate the effects (good or bad) of 
the parent compound from its numerous active metabolites.

In contrast to oral administration, drugs administered intravenously or intramuscularly directly enter the systemic circulation, avoiding the first-pass effect.
 This is why many drugs (e.g., fluphenazine) are more potent (i.e. greater effect per milligram dose taken) when administered intramuscularly. Hence, the 
intramuscular dose should be adjusted to compensate for this difference in absorption. Medical conditions such as cirrhosis can cause portacaval shunting, allowing 
drugs to avoid the first-pass effect and directly enter the systemic circulation, enhancing a psychotropic's effect. Coadministered drugs can affect first-pass 
metabolism or transport of another drug, thus altering its bioavailability ( 7, 10, 15). For example, acute alcohol intoxication can substantially reduce the first-pass 
effect on tricyclic antidepressants (TCAs), leading to a doubling of the Cmax after the same dose (21). This effect contributes to the increased toxicity that occurs when 
an overdose of TCAs is taken with alcohol.

Distribution

Case Example: A 44-year-old chronic alcoholic man presented in the emergency room with disorientation and combativeness after 2 days of abstinence. He 
complained of visual and tactile hallucinations and was found to have elevated heart rate, blood pressure, and temperature. Lorazepam was slowly administered 
intravenously, and after 15 minutes, the patient was mildly sedated. He was then transferred to an inpatient unit. During this 30-minute interval, he received no 
additional lorazepam, and when he arrived on the floor, his symptoms had returned. He became agitated, struck one of the nursing staff, and had to be physically 
restrained.

In this case, failure to account for the phenomenon of drug redistribution resulted in a potentially avoidable adverse outcome, as explained in the following discussion. 
Once in the systemic circulation, the drug distributes to organs in direct proportion to their fat and protein content ( 8). The rate of accumulation is a function of an 
organ's vascularity. Although highly lipid-soluble drugs accumulate in adipose tissue to the same extent that they accumulate in the brain, the rate of accumulation is 
much faster in the brain than in adipose tissue.

Figure 3-2 illustrates single and multiple dose pharmacokinetics, with the Y axis representing plasma drug concentration and the X axis the time elapsed since drug 
administration. When a single oral dose is administered, the drug reaches Cmax and then undergoes a relatively rapid decline. This initial decline is due primarily to 
drug distribution, rather than to elimination. Thus, the initial drug concentration drop is a function of the rate of uptake into other bodily compartments 
rather than elimination from the body. This fact is particularly important with the first dose of an i.v.-administered psychotropic because:

FIG. 3-2. Plasma drug concentration versus time curve following administration of a single oral dose and following repeated administrations of the same oral dose.

They are quite lipophilic.
They have large volumes of distribution.
Their tissue concentrations are typically 10 to 100 times greater than their plasma concentrations .

The acute effects of a single dose of most psychotropics are terminated by redistribution.  An example would be the acute sedative effects of intravenously 
administered lorazepam, which rapidly enters the brain from the blood. A disproportionate amount of the dose enters the CNS because of its greater vascularity in 
comparison with peripheral adipose tissue. Brain concentration subsequently falls as the drug redistributes out of the brain into the plasma and then into other 
peripheral compartments. This fall in brain concentration terminates acute psychoactive effects of a single dose of a drug such as lorazepam.

Distribution of the drug is conceptualized as accumulation into various body compartments (e.g., fat, aqueous, bone, brain, etc.). The extent to which drugs differ in 
their rate and degree of accumulation into various organs is related to the number of compartments into which they equilibrate. Even within one apparent 
compartment, such as blood, there may be more than one subcomponent for distribution, including the following  :

Plasma water
Plasma protein
Circulating cells (particularly red blood cells)

Most psychotropics are highly protein-bound (22, 23, 24 and 25). Such bound drug often accounts for more than 90% of the total plasma concentration. The 
clinical significance is that even though the free-drug fraction is the smallest absolute amount, it is the most important, because its concentration determines the final 
equilibration with the site of action. Although a change in the bound amount from 95% to 90% may seem small, the corresponding change in the free fraction would be 
from 5% to 10%, doubling the effective drug concentration in equilibrium with the site of action. Thus, any condition that shifts the ratio of bound to free drug can 
change the concentration of the drug at its sites of action and thus the magnitude of its effect. Conditions that lead to a functional decrease in the amount of 
circulating protein include:

Malnutrition, as with severe anorexia
Wasting, as in the nephrotic syndrome
Aging (25, 26)
Concomitant drugs that compete for protein binding sites ( 27, 28)

Increasing the relative amount of the free fraction can increase toxicity. Most assays used in routine TDM do not distinguish between bound and free-drug fractions, 
and, hence, will not detect such changes unless specialized techniques are used.

Acute and chronic inflammatory processes can increase the amount of circulating a 1-acid glycoprotein (which avidly binds a variety of psychotropics), increasing the 
absolute amount of bound drug, whereas the free fraction remains unchanged. In such circumstances, the circulating total concentrations may seem excessive, but 
actually simply represent an increase in the bound (but biologically inert) circulating fraction ( 29).

The absolute and the relative size of the body's fat compartment can change with normal aging and morbid obesity ( 8, 20, 30, 31 and 32). As noted earlier, the 
percentage of total body water and protein content decreases in the elderly, whereas the percentage of fat content increases, providing a relatively larger reservoir in 
which to store psychotropics. These changes explain why many psychotropic drugs have a more persistent effect in the elderly. The morbidly obese patient also has 
an increased reservoir, and a drug's effect can persist in relation to the size of the adipose compartment.

Under steady-state conditions, there is a proportional relationship between the tissue and the plasma compartments ( 4, 16, 33). This fact underlies the usefulness of 
TDM, which utilizes drug concentration in plasma to assure adequacy of drug dose while helping to avoid toxicity. Although psychotropics do not exert their 
psychoactive effects in plasma, their plasma concentration is, nonetheless, in equilibrium with tissue levels. Although tissue concentrations (depending on the 



organ) are 10 to 100 times greater than plasma concentrations, the latter provide an indirect measurement of the former (2, 33).

Metabolism

Case Example: A 62-year-old man presented to his internist with a major depressive disorder. His past medical history was significant for two previous myocardial 
infarctions and related congestive heart failure, well-controlled by digoxin. There was also a past history of significant alcohol abuse, in remission for the past 4 years. 
The internist prescribed amitriptyline 75 mg p.o. at bedtime. One week later, the patient returned with a worsening of his depressive state, and the internist increased 
the dose to 100 mg. The patient continued to deteriorate and was referred to a psychiatrist, who hospitalized him. The patient was now suspicious, guarded, and 
irritable and was given the diagnosis of a psychotic depression. Haloperidol 10 mg p.o. at bedtime was added. Five days later, the patient was found unconscious in 
his room after complaining of faintness and heart palpitations. He was rushed to the coronary intensive care unit, where a 2:1 atrioventricular block and periodic runs 
of premature ventricular contractions were found on the ECG. Drug level monitoring revealed a total TCA plasma level of 950 ng/mL. All psychoactive drugs were 
stopped. As the plasma level fell, the cardiac and the psychotic symptoms resolved. This patient had several risk factors for the development of toxic TCA 
concentrations even while on a relatively low dose of amitriptyline. The following discussion elaborates on these factors.

Biotransformation

Most psychotropics undergo extensive oxidative biotransformation leading to the formation of more polar metabolites, which are then excreted in the urine. The 
necessary biotransformation steps may involve one or several of the following steps:

Hydroxylation
Demethylation
Oxidation
Sulfoxide formation

Whereas most drugs undergo extensive oxidative biotransformation (i.e., phase I metabolism) before elimination, some undergo simple conjugation with moieties such 
as glucuronic acid (i.e., phase II metabolism), and others are excreted unmetabolized (e.g., lithium) ( 35). Because conjugation can occur in most organs, phase II 
metabolism is not dependent on liver function. Thus, the clearance of drugs that undergo only glucuronidation is generally not affected by even significant liver 
impairment. These include all of the 3-hydroxybenzodiazepines (e.g., lorazepam, oxazepam, temazepam), which are as readily cleared by the old as by the young, as 
long as their renal function is normal. The same is true for patients with severely compromised liver function, which is another reason to use 
3-hydroxybenzodiazepines (e.g., lorazepam) early in the treatment of delirium tremens. Should such patients subsequently develop hepatic failure, they can still 
readily clear such drugs and thus avoid having them persist in the body to worsen cognitive function and level of arousal. By contrast, a drug like diazepam, which 
requires extensive biotransformation as a necessary step in its elimination, can persist in the body for a prolonged period should the patient develop hepatic failure 
(18). Further, the metabolites of diazepam have similar pharmacological properties, accumulate in the body, and ultimately contribute to the pharmacological effect.

Oxidative biotransformation results in the formation of metabolites whose pharmacological effects may be similar or dissimilar to the parent compound. Either way, 
active metabolites contribute to the final overall clinical effects. For example, norfluoxetine has essentially the same activity as fluoxetine in terms of both serotonin 
uptake blockade and inhibition of several CYP enzymes, but is cleared more slowly ( 11, 36, 37). As a result, norfluoxetine accumulates extensively in the body 
following chronic administration of fluoxetine, making it, rather than the parent compound, the principal determinant of the clinical effect.

In contrast, clomipramine's major metabolite, desmethylclomipramine, has a markedly different pharmacological profile from the parent drug ( 35). While clomipramine 
is a potent inhibitor of serotonin uptake, desmethylclomipramine is a more potent inhibitor of norepinephrine uptake. If clomipramine's value in obsessive-compulsive 
disorder (OCD) depends on its ability to block 5-HT uptake (and not of norepinephrine), then this effect should be a function of the relative ratio between clomipramine 
and desmethylclomipramine. Thus, clomipramine could lose its effectiveness for OCD if a patient were an efficient demethylator of this drug.

Another important situation occurs when the parent drug is biotransformed into a less efficacious and possibly more toxic metabolite. For example, if the concentration 
of the hydroxylated metabolite of imipramine (2-hydroxyimipramine) were increased, this TCA could lose its effectiveness while simultaneously increasing in toxicity 
(38).

Cytochrome P450 Enzyme Induction

Alcohol, nicotine, and most anticonvulsants induce a number of CYP enzymes (39, 40). This mechanism explains why barbiturates and carbamazepine induce 
the metabolism of other drugs as well as their own (i.e., autoinduction ). Blood levels obtained 3 or 4 days after starting these drugs reflect the rate of elimination at 
that time; however, levels will subsequently fall on the same dose because autoinduction results in faster elimination (i.e., a shorter half-life) as a function of continued 
drug administration. Therefore, early TDM of carbamazepine will overestimate the eventual concentration reached after several weeks on the drug (see the section 
“Alternative Treatment Strategies” in Chapter 10).

Alcohol has a triphasic effect on the elimination rates of drugs that require extensive biotransformation (21). For example, acute alcohol ingestion in 
combination with a TCA in a teetotaler who attempts suicide will significantly block the first-pass metabolism of the TCA. This chemical inhibition can triple the peak 
concentration of a TCA by increasing its bioavailability. This is why the consumption of alcohol in association with a TCA overdose increases lethality.

Drinking on a regular basis for several weeks to months can induce CYP enzymes, resulting in a lower TCA plasma concentration. Thus, subacute and subchronic 
alcohol consumption induces liver enzymes and causes lower plasma levels of drugs that undergo oxidative biotransformation as a necessary step in their elimination.

Chronic alcohol ingestion can cause cirrhosis, reducing hepatic CYP enzyme concentration and liver mass, and causing portacaval shunting. These effects will result 
in increased plasma drug levels due to both greater bioavailability (due to reduced first pass metabolism) and due to decreased clearance. Thus, dose adjustment is 
necessary and should be guided by TDM when possible.

Cytochrome P450 Enzyme Inhibition

In contrast to anticonvulsants and alcohol, drugs such as bupropion, fluoxetine, fluvoxamine, nefazodone, quinidine, paroxetine, and some antipsychotics 
can inhibit specific CYP enzymes (7, 11, 36, 37, 41, 42, 43 and 44). Thus, TCAs, certain BZDs, bupropion, some steroids, and antipsychotics can all have their 
metabolism inhibited by drugs such as fluoxetine. For example, fluoxetine at 20 mg/day produces on average a 500% increase in the levels of coprescribed drugs 
which are principally dependent on CYP 2D6 for their clearance. That can lead to serious or even life-threatening toxicity if the drug has a narrow therapeutic index 
and the dose is not adjusted for the change in clearance caused by the coadministration of fluoxetine.

Hepatic Arterial Flow

After a drug enters the systemic circulation, the delivery back to the liver depends on left ventricular function. Hence, drugs may also affect the clearance of other 
drugs indirectly, through an effect on hepatic arterial blood flow (20, 31, 32). The rate of drug conversion is dependent on the rate of delivery to the liver, which is 
determined by arterial flow. Cimetidine and b -blockers such as propranolol decrease arterial flow, slowing the clearance of various drugs that undergo extensive 
oxidative biotransformation.

Effects of Disease on Hepatic Function

Diseases that directly affect hepatic integrity include cirrhosis, viral infections, and collagen vascular diseases. Diseases that indirectly affect function include 
metabolic disorders (e.g., azotemia secondary to renal insufficiency) and cardiac disease. Although decreased left ventricular output can result in a decrease in 
hepatic arterial flow, right ventricular failure causes hepatic congestion, reducing the first-pass effect and delaying biotransformation.

Thus, the patient with a toxic TCA concentration (see the case at the start of the “Metabolism” section) developed excessively high amitriptyline plasma levels due to 
the additive effects of diminished left ventricular function leading to decreased hepatic arterial blood flow; alcohol and age-related decline in liver function; and, finally, 



haloperidol's inhibition of amitriptyline's metabolism ( 41).

Elimination

Case Example: A 48-year-old bipolar woman, stabilized on lithium 1,200 mg/day for the past 6 months, had a plasma level that varied between 0.8 and 1.0 mEq/L. 
She developed a recurrence of her rheumatoid arthritis, for which her internist prescribed ibuprofen (800 mg t.i.d.). A week later, she was brought to the emergency 
room in a confused, disoriented, and lethargic state. She was also ataxic and had periodic generalized myoclonic jerks. TDM revealed a lithium level of 4.0 mEq/L, 
and despite a rapid fall to under 0.5 mEq/L with plasma dialysis, her neurological status continued to deteriorate. After 5 days, she died.

Failure to account for a critical drug interaction, affecting the renal clearance of lithium, resulted in an otherwise avoidable fatality ( 45).

The last step in a drug's clearance from the body is elimination, which for most psychotropics occurs via the kidneys. At this point, most compounds have been 
converted into polar metabolites, which are more water and less lipid-soluble than the parent compound, thus facilitating their clearance in urine. On the plasma drug 
concentration versus time curve, following a single dose, this step is reflected by the terminal elimination phase, which is typically a gradual and steady decline in the 
plasma drug level over time. The slope of this clearance curve is a function of the rates of biotransformation and elimination. Thus, the slope (the Ke or kinetic 
constant of elimination) represents a summation of the CYP enzymatic activity required for the biotransformation necessary for subsequent elimination and the 
glomerular filtration rate that clears polar metabolites from the blood ( Fig. 3.1).

Obviously, renal insufficiency can delay clearance (8, 20). More specifically, it will result in the accumulation of higher concentrations of polar metabolites. Depending 
on the pharmacological profile of these metabolites, patients may accumulate compounds that are less efficacious, or more toxic, or both, than the parent compound. 
Dehydration can result in the same outcome because it diminishes glomerular filtration rate. Changing the plasma pH (e.g., giving cranberry juice to acidify, sodium 
bicarbonate to make more basic) can also hasten or retard the clearance of certain drugs (e.g., amphetamines) via the kidneys. Concurrent drugs may also affect the 
ability of the renal tubules to excrete a drug. Two examples are the effect of loop diuretics and nonsteroidal anti-inflammatory agents on renal clearance of lithium ( 45, 
46).

Half-Life

Half-life is the time needed to clear 50% of a drug from the plasma. It also determines the length of time necessary to reach steady state. The general rule is that 
the time to reach steady-state concentration (C SS) of a drug is five times the drug's half-life, not five times the dosing interval. The reason is that during every half-life 
period, a patient either clears or accumulates 50% of the eventual C SS produced by that dosing rate. Therefore, in one half-life a patient will have reached 50% of the 
concentration that will eventually be achieved. In two half-lives, a patient achieves the initial 50% plus half of the remaining 50%, for a total of 75%. After three 
half-lives, a patient achieves the initial 50% and the next 25% plus half of the remaining 25%, for a total of 87.5%. At 97% (i.e., five half-lives), the patient is 
essentially at steady-state, which is the rationale behind the general rule. Parenthetically, washout or clearance of the drug from the body is the mirror image of drug 
accumulation.

Steady-State

CSS is that total concentration of a drug in plasma that will not change as long as the dosing rate (i.e., dose per interval of time) remains unchanged or 
other factors do not alter the rate of metabolism or elimination . Dosing rate is most often thought of as the total amount of drug ingested in 24 hour (i.e., daily 
dosing rate). Once plasma steady-state is reached, the drug concentration in various body compartments (e.g., adipose tissue, the brain) is at equilibrium. In this 
instance, the amount excreted every 24 hours will equal the amount taken every 24 hours, as long as other medical illnesses, personal habits, the physician, or the 
patient do not alter the elimination rate.

Another general rule is that the longer the half-life, the longer the interval between starting the drug and seeing its full effects, whether beneficial or adverse. Figure 
3-3 demonstrates two different curves resulting from drugs with half-lives of 72 and 6 hours, respectively. Assuming a once-a-day dosing schedule, such as with a 
sedative-hypnotic at bedtime, drugs with these respective half-lives will accumulate in various tissues at two different rates and each to a different extent. In the case 
of the drug with a 72-hour half-life, the trough concentration before the next dose will be substantial relative to the peak concentration produced by the next dose. In 
the case of the drug with a 6-hour half-life, trough concentration will be trivial relative to the peak concentration produced by the next dose.

FIG. 3-3. Plasma drug concentration versus time curve for two model drugs: one with a half-life of 6 hours and one with a half-life of 72 hours.

The length of the half-life determines the time needed to assess response, as well as to clear a drug. For example, flurazepam, a BZD sedative-hypnotic, may not 
achieve CSS for several weeks after it is started (18, 19). Therefore, if a patient has been taking a p.r.n. sedative daily, declining cognitive function may actually be the 
result of a drug started 2 to 3 weeks previously! Conversely, it will take five times the half-life to clear 97% of the drug after its discontinuation. That can be of 
relevance when the desire is to quickly terminate an adverse effect or the potential for an adverse effect (e.g., risk of a drug–drug interaction or tetratogenicity in the 
case of pregnancy). In other situations, the clinician may want delayed clearance to minimize the risk of a drug discontinuation syndrome ( 47).

To put this in perspective, the mean half-live of norfluoxetine is 20 days in a physically healthy older patient. That means it will take 100 days to achieve C SS once 
fluoxetine has been started and 100 days to clear 97% of this active metabolite once the parent compound has been stopped. These times may be even longer at 
higher doses because fluoxetine has nonlinear pharmacokinetics over its recommended dosing range (i.e., autoinhibition).

Zero and First Order Kinetics

When only a fixed amount of drug is eliminated in a given interval of time, because enzymes for biotransformation and elimination are saturated, the kinetics of drug 
elimination are zero order (16). Alcohol is the classic example, where blood levels rise exponentially with increased amounts ingested, because elimination 
mechanisms are saturated and only a certain fraction of the total dose taken can be eliminated before the next dose is ingested.

First order kinetics means that the amount eliminated per unit of time is directly proportional to the amount ingested, so there is a linear relationship between dose 
change and plasma level change (i.e., 1:1). In contrast, with zero order kinetics there is a larger than proportional increase in the plasma concentration for each dose 
increment because the elimination mechanism is saturated.

Few drugs or substances exhibit zero order kinetics over their usual concentration ranges, but a number of psychotropics demonstrate nonlinear pharmacokinetics (a 
phenomenon between pure first order and pure zero order pharmacokinetics) meaning that the drug concentration increases disproportionately as its dose increases 
over its clinically relevant dosing range. The mechanism underlying this phenomenon is generally that different CYP enzymes (see the section “ Drug–Drug 



Interactions”) with different affinities and capacities mediate the biotransformation of the drug at different concentrations. At low concentration, the biotransformation is 
principally mediated by a CYP enzyme with higher affinity but lower capacity, which the drug saturates as its concentration increases (i.e., autoinhibits its own 
metabolism), and levels of the drug rise disproportionately with increasing dose until they reach a point at which a lower affinity but higher capacity CYP enzyme 
begins to mediate the drug's biotransformation (e.g., fluoxetine, nefazodone, paroxetine) ( 7, 11, 48). As an example, one third of patients on TCAs demonstrate 
nonlinear kinetics when concentrations exceed about 200 ng/mL ( 49, 50). Thus, they experience proportionally greater increases in drug plasma levels at the high end 
of the curve because of enzyme saturation.

ALTERATIONS IN PHARMACOKINETICS

Drug–Drug Interactions

Knowledge about pharmacokinetic interactions (i.e., the effects of one drug on the absorption, distribution, metabolism, or elimination of another 
coadministered drug) is critical for the safe and effective use of drug combinations. For most drugs, there are two phases of biotransformation prior to 
elimination: phase I, or oxidative metabolism, followed by phase II, or conjugation reactions (16). Knowledge of phase I metabolism has expanded substantially 
as a result of improved understanding of CYP enzymes. These advances came as a result of molecular biology, which permitted identification and cloning of the 
genes that encode specific CYP enzymes (Table 3-1).

TABLE 3-1. Human CYP enzymes as classified by family, subfamily, and gene a

The nosology for CYP enzymes involves grouping into families and subfamilies according to structural similarity. All CYP enzymes in the same family have at least 
40% structural similarity, and those in the same subfamily have at least 60% structural similarity. The family is designated by the first Arabic number, the subfamily by 
an alphabetic letter, and the trailing Arabic number designates the gene that codes for a specific CYP enzyme (10, 35, 51).

Studies are now directed at identifying which CYP enzymes are involved in the biotransformation of specific drugs and also determining whether specific drugs can 
induce or inhibit specific CYP enzymes ( Table 3-2) (52). The former can be determined by incubating a drug with a specific CYP enzyme and determining the affinity 
and capacity of that enzyme for biotransforming the drug. That information coupled with knowledge of the relative abundance of a specific CYP enzyme can be used 
to determine whether that CYP enzyme is primarily responsible for a drug's biotransformation.

TABLE 3-2. How knowledge of drug-metabolizing enzymes will simplify understanding of pharmacokinetic interactions

In addition to such in vitro studies, the metabolism of the drug can be assessed in individuals who are genetically deficient in a specific CYP enzyme, but this 
approach is obviously limited to those CYP enzymes that have a genetic polymorphism, such as CYP 2D6 and CYP 2C19 ( 35). Further confirmation can be obtained 
by coadministering a drug that is a known inhibitor of a specific CYP enzyme to determine whether such coadministration alters the clearance of the drug in question.

In vitro studies can also be used to determine if a drug is capable of inducing or inhibiting a specific CYP enzyme ( 53). Induction studies require the use of intact cells, 
because induction involves increasing the production of the CYP enzyme by increasing the translation of the gene. In contrast, inhibition studies can be done with 
microsome preparations or cells transfected with cDNA containing the gene coding for a specific CYP enzyme. In these studies, a potential inhibitor is added at 
varying concentrations to a bioassay containing the CYP enzyme in question and a drug that is a substrate for the enzyme. In this way, the kinetic inhibition constant 
(Ki) can be determined for the potential inhibitor relative to that specific CYP enzyme and substrate.

The Ki coupled with knowledge of the concentration of the potential inhibitor that should be expected under clinically relevant dosing can be used to estimate whether 
it is likely to inhibit the CYP enzyme to a clinically meaningful extent under usual dosing conditions ( 54, 55, 56 and 57). The concentration in question is that at the 
enzyme and is estimated by knowing the expected plasma concentration of the potential inhibitor under clinically relevant conditions and the partition coefficient of the 
inhibitor between the plasma compartment and the tissue site where biotransformation principally takes place. That site is usually the liver, although some drugs are 
extensively metabolized by CYP enzymes in the bowel wall during the absorption phase (i.e., the first-pass metabolism).

Such in vivo modelling is used to screen for potentially important pharmacokinetic drug–drug interactions. By knowing what CYP enzyme is principally responsible for 
the biotransformation of a specific drug and whether a second drug is capable of inducing or inhibiting that CYP enzyme, one can deduce whether coadministration of 
the second drug is likely to cause a clinically meaningful change in the clearance of the first drug ( Table 3-2). Such screening is a cost and time-effective way to 
determine which in vivo studies are most likely to yield clinically important information.

There are several ways of doing confirmatory in vivo studies. The most common involves measuring the clearance of a model substrate that is principally dependent 
on one CYP enzyme for its biotransformation before and after the addition of the potential inhibitor ( 37). The substrate may be given as a single test dose or dosed to 
steady state. Steady-state dosing is preferable because it more closely corresponds to the clinical situation. The inhibitor should be given at the clinically relevant 
dose and administered for a sufficient interval to assure that steady-state has been achieved, because the degree of inhibition is a function of the concentration of the 
inhibitor and any of its relevant metabolites, as well as their in vitro potency for inhibition.

This knowledge will allow the physician to determine whether a dose adjustment is needed when adding or stopping a drug that is capable of inducing or inhibiting the 
biotransformation of a concomitantly administered drug. Knowledge in this area is rapidly expanding as more of these studies are done. The results of specific studies 



are presented in the individual chapters dealing with the various classes of drugs.

One example is that certain anticonvulsants (e.g., CBZ, phenobarbital) potently induce specific CYP enzymes, principally CYP1A2 and 3A, causing plasma levels of 
antipsychotics to fall because of an acceleration in their metabolism ( 39, 40, 58, 59). Thus, the addition of carbamazepine to control mood swings in a psychotic 
patient previously stabilized may precipitate a psychotic exacerbation or relapse unless the antipsychotic dose is adjusted to compensate. Conversely, psychotropic 
drugs can inhibit specific CYP enzymes and thus increase the levels and the potential toxicity of concomitantly prescribed drugs dependent on that isoenzyme for 
their clearance. For example, fluoxetine and paroxetine substantially inhibit the CYP 2D6, important in the oxidative metabolism of drugs such as the TCAs (36, 41, 42, 
51, 60). This effect can result in a quadrupling of the plasma concentration of TCAs and other CYP2D6 substrates/drugs and cause serious toxicity unless the dose is 
reduced (61, 62).

Effect of Gender

Gender differences in drug pharmacokinetics for females can be summarized as follows:

Absorption—bioavailability 
Lower acidic environment increases absorption of weak bases (e.g., TCAs, BZDs, some antipsychotics).
Exogenous estrogen may also increase absorption through this same mechanism.
Slower transit time in small intestine delays drug absorption and peak levels; lowers peak blood concentration.

Volume of distribution (VD) 
Drug concentration and distribution are greater in young women than in men.
Protein binding is lower in women than in men.
Exogenous hormones and pregnancy can alter protein binding.

Metabolism and elimination 
Estradiol and progesterone (used in oral contraceptives) reduce specific CYP enzyme activity (e.g., levels of APs such as HPDL, clozapine, and risperidone 
may rise).

Effects of pregnancy 
Increased endogenous hormones of the luteal phase  cause decreased gastrointestinal motility and promote drug absorption.
Increased plasma and extracellular volumes may lead to an increased VD and decreased drug levels.
Increased cardiac output and decreased albumin and a1-acid glycoproteins can also lower drug levels (9, 63).

Effects of Aging and Disease

The pharmacokinetics of a drug can also change with aging and disease  (8, 20, 26, 29, 32, 64, 65, 66, 67 ,68, 69 and 70). Several factors can alter the 
pharmacokinetic phases in the elderly, making them more prone to psychotropics' effects, including the following:

A decrease in intracellular water
A decrease in protein binding
A decrease in tissue mass
An increase in total body fat

These changes act synergistically to increase the effect of most psychotropic drugs in the elderly. An increase in the total body fat constitutes an enlarged reservoir 
for drug accumulation. The end result is that drugs tend to persist longer in the elderly.

The free-drug fraction also increases due to decreased protein binding so that for every milligram given, as well as for every drug concentration, there is a greater free 
drug concentration. In addition, drug metabolism tends to decrease in the elderly (related to diminished hepatic blood flow, liver mass, and CYP enzyme content and 
activity) (71). Age-related decreases in renal excretion also means that potentially active metabolites tend to accumulate more, and may be active in an undesirable 
way. All of these factors generally increase the effects of psychotropic drugs in the elderly; however, two age-related changes decrease drug accumulation and, 
hence, drug effect: decreased intestinal absorption and increased gastric pH.

In summary, for drugs that undergo extensive biotransformation before elimination, aging often produces a substantial lengthening of the time required to eliminate 
the drug (i.e., its half-life). Thus, older patients frequently clear these agents much more slowly than their younger counterparts, making the elderly more 
susceptible to dose (i.e., concentration)–dependent adverse effects on the same amount of the same drug  (72, 73, 74, 75, 76, 77, 78, 79, 80, 81 and 82).

This phenomenon can also occur with diseases that alter the physiological mechanisms subserving the various pharmacokinetic phases.

THERAPEUTIC DRUG MONITORING

Therapeutic drug monitoring has four major clinical applications:

To monitor compliance
To increase efficacy
To increase safety
To protect against medicolegal actions

The characteristics of a drug that make TDM useful are listed in Table 3-3.

TABLE 3-3. Pharmacodynamic and pharmacokinetic characteristics of a drug that predict clinical usefulness of therapeutic drug monitoring

TDM can detect interindividual variability in pharmacokinetics that can determine clinical outcome  (83, 84, 85, 86, 87, 88 and 89). It is essentially a refinement 
of the traditional approach of adjusting dose based on clinical response. Using this strategy, the clinician titrates the dose based on an assessment of efficacy versus 
the development of nuisance or toxic effects. The discussion in this chapter has enumerated those pharmacokinetic factors that may produce variable clinical 
outcomes in different patients taking the same medication. TDM can be used to detect those differences among patients to guide rational dose adjustment.

Role of Therapeutic Drug Monitoring



One role for TDM is to guard against toxicity. This fact is particularly true for drugs that have narrow therapeutic indices, serious toxic effects, and substantial 
interindividual variability in metabolism ( 85, 89). Such drugs include bupropion, clozapine, lithium, TCAs, some anticonvulsants, and low-potency antipsychotics. This 
role is especially crucial when early signs of toxicity are difficult to detect ( 90, 91 and 92). For example, the early phases of a delirium due to toxic clozapine 
concentrations may mimic the worsening the underlying psychotic illness. Without guidance from TDM, the clinician might increase the clozapine dose due to 
presumed worsening of the psychotic disorder and inadvertently cause more toxicity.

TDM may provide objective data when there is a paucity of hard information. For example, TDM can provide additional information to determine the optimal dose of an 
antipsychotic for a given patient. In this instance, the patient is his own control, with an antipsychotic plasma level obtained after the dose has been stabilized. Then, 
TDM can be repeated when relapses occur to clarify whether noncompliance or drug refractoriness was responsible. Finally, this issue can be further clarified by 
repeating TDM when the patient is again stable. This approach avoids the initial impulse to increase the dose or to switch drugs, if the problem was at least partially 
attributable to noncompliance. It can also avoid a vicious cycle of increasing noncompliance due to adverse effects resulting from higher than necessary doses (and 
blood levels).

On occasion, TDM may also be used to aid in determining whether:

There has been an adequate trial.
A patient responded to the active drug or had a placebo response.
The likelihood of increased efficacy outweighs the potential for adverse effects.

A sufficient dose for a sufficient interval constitutes an adequate trial. The question is whether the dose was sufficient. In drug-resistant cases, TDM can define dose 
adequacy by guiding its adjustment to eliminate differences introduced by pharmacokinetic variations among patients. Many clinicians assume a patient has 
experienced a placebo response if improvement occurs more rapidly than the typical time course. This assumption can be further substantiated by documenting a 
concentration well below that which is typically effective. Effective and safe levels in a patient responding to unusually low doses can help the clinician determine that 
the patient is likely to be a true drug, rather than a placebo, responder. This information can guide decisions about duration of drug therapy and whether other 
interventions may be indicated.

Rapid metabolizers may respond only to unusually high doses. TDM can alleviate concerns by providing a pharmacokinetic explanation for the necessity 
to use such high doses. Alternatively, some patients who only respond to high doses may also have high plasma drug levels and thus be at increased risk for 
serious toxicity. In such instances, prudence may dictate an alternative therapy, or at least following the patient's status more closely. An example would be a 
depressed patient requiring TCA plasma levels above 450 ng/mL ( 90) or a patient with schizophrenia requiring a clozapine level in excess of 750 ng/mL ( 85, 87). 
Although some patients may tolerate such levels, it would be prudent to obtain an ECG and an electroencephalogram (EEG) to assess for physiological evidence of 
toxicity even though it may not be clinically evident.

Timing of Samples for Therapeutic Drug Monitoring

Blood samples for TDM should be obtained in the elimination phase of drug dosing, because these levels are more reliable than those drawn during the absorption or 
distribution phases. Determining the elimination phase requires knowing when the Cmax occurs, as well as the rapid fall off due to redistribution. Errors in the timing of 
samples (e.g., before steady-state has been reached or too early in a dosing interval) can produce misleading results and inappropriate dosing decisions.

Frequency of Therapeutic Drug Monitoring

The pharmacokinetics of a drug can also determine the frequency of monitoring. Many believe that TDM requires frequent blood drawings, primarily based on the 
experience with lithium. However, this drug is relatively unique in that its levels are determined by multiple independent factors. Thus, the plasma level of lithium is not 
solely a function of the dose and of renal status, but also of fluid and salt intake and output, which can vary independent of dose.

For most drugs, their concentration is a function of dose, as well as of the individual's rates of metabolism and elimination, which are relatively stable unless a 
moderating variable intervenes. Examples of such moderating variables include diseases that affect organs important for metabolism or elimination (e.g., liver or 
heart), or if the patient is exposed to a concurrent agent that induces or inhibits the CYP enzyme responsible for the biotransformation of the drug of interest.

Therapeutic drug monitoring is recommended as a standard aspect of care when the drug has a narrow therapeutic index and wide interindividual variability in 
clearance. For most drugs, such monitoring is recommended after the patient has been on a stable dose for 5 to 7 half-lives. After that, repeat monitoring is typically 
done only for cause. Reasons for repeat monitoring include an intervening factor in drug effectiveness or tolerability, or a change that might be reasonably expected 
to change the clearance of the drug (e.g., the addition or discontinuation of a second drug that would be expected to induce or inhibit the metabolism of the first drug, 
or the development of diseases that could adversely affect left cardiac ventricular, hepatic, or renal function).

Except in these situations, TDM does not need to be repeated because it is a measurement of the patient's ability to metabolize and eliminate a drug, which is 
generally a reproducible biological phenomenon and only changes for cause. This is also why TDM can be used to detect noncompliance. We note that for many 
agents, assays are not yet available or insufficient pharmacokinetic data exist to interpret plasma drug level results. Nonetheless, it is surprising how many drugs can 
be monitored, including most newer antidepressants, antipsychotics, and mood stabilizers.

CLINICAL APPLICATION OF PHARMACOKINETIC PRINCIPLES

Knowing the differential pharmacokinetics for a class of drugs allows the clinician to choose specific members to either achieve a faster onset or a 
delayed offset of action  (13, 14, 17, 18). For example, lorazepam is rapidly absorbed from the gastrointestinal tract into the systemic circulation and from there 
distributed into the brain. In contrast, oxazepam, the most polar BZD, is slowly absorbed from the gastrointestinal tract. Even after oxazepam is in the systemic 
circulation, it slowly enters tissue compartments, including the brain, during the distribution phase. Unlike lorazepam, oxazepam is not available in either the 
intramuscular or intravenous formulations. Thus, lorazepam would be preferable to achieve acute control of alcohol withdrawal (e.g., delirium tremens), whereas 
oxazepam would better stabilize a dependency-prone patient on sedative-hypnotics, because it does not cause the euphoria seen with the more rapidly absorbed 
members of this class.

Pharmacokinetics determines how long a drug's action will persist.  For drugs that induce tolerance, knowledge of their elimination half-life can be used to predict 
the timing of a withdrawal syndrome after discontinuation. Again, a good example is the BZDs, because the principal difference among them is their pharmacokinetics 
rather than pharmacodynamics (17, 18). Thus, all these agents produce sedative-hypnotic tolerance, which may cause a minor (e.g., sleeplessness, increased 
anxiety) or a major (e.g., withdrawal delirium) abstinence syndrome when discontinued. When drugs are given in bioequivalent doses (i.e., adjusting the dose to 
compensate for differences in potency), the major determinant of the likelihood and the severity of an abstinence syndrome is their half-life. Longer acting BZDs (e.g., 
clonazepam) have their own built-in taper due to slow clearance, allowing time for readjustment of compensatory changes in the brain that eliminate or blunt 
withdrawal symptoms. In contrast, BZDs with very short half-lives (e.g., alprazolam) are more likely to produce withdrawal syndromes ( 93, 94, 95 and 96). This 
pharmacokinetic fact is the rationale for switching short-half-life BZD-dependent patients to an equipotent dose of a long-lived BZD, which can then be tapered more 
safely. The same is true for the withdrawal syndrome that can occur with selective serotonin reuptake inhibitors, being more common with short (e.g., fluvoxamine, 
paroxetine) than with long-half-life (e.g., fluoxetine) members of this class ( 47, 48).

Differences in the half-life (t½)determine how frequently drugs must be taken to maintain the desired effect. The knowledgeable practitioner will choose an 
agent from a class of similar compounds based in part on how well its pharmacokinetics meet the needs for which it is prescribed. When a clinician wants an 
immediate, but short-lived effect, the ideal agent would be rapidly absorbed into the systemic circulation and distributed into the brain, and then rapidly redistributed to 
other body compartments for eventual clearance. Termination of the acute effects of a single dose of a psychotropic is primarily the result of redistribution from the 
brain to other body fat compartments, rather than final elimination  (13, 14, 17, 18). Sleep induction is a situation in which a rapid onset and reasonably rapid offset are 
desirable. In other situations, rapidity of onset might be less important than a sustained effect. Examples of the latter include maintenance and prophylactic strategies 
to prevent the recurrence of seizures, panic attacks, psychosis, or manic episodes. A short-lived agent, which requires multiple daily dosing to maintain effective 
concentrations, increases the likelihood of noncompliance, thus increasing the risk of relapse. Conversely, drugs such as fluoxetine have such long half-lives that the 
full effect can take weeks to develop and will persist for weeks after discontinuation. Such drugs can be considered depot preparations and may be best reserved for 



situations in which the benefits outweigh the disadvantages of such pharmacokinetics.

Single-Dose Prediction Test

The slope of the terminal elimination phase of the plasma drug concentration versus time curve can be used to predict the C SS that will be achieved on a given drug 
dose (97). This strategy usually involves measuring the blood level 24 to 36 hours after a test dose. That level is a function of an individual's ability to eliminate the 
drug and hence is a measure of the individual's Ke. Because the Ke that determines the 24-hour single dose level is the same Ke that determines the CSS, it can be 
used to predict the eventual C SS on a given dose. Assuming linear pharmacokinetics, a change in dose will produce a proportional change in blood level, allowing the 
clinician to predict the dose required to achieve a desired concentration (e.g., see the section “ Pharmacokinetics/Plasma Levels” in Chapter 5).

With repeated administration there is an ascending concentration until steady-state is reached. At that point, the concentration remains in a narrow range with 
continued drug administration, assuming that it does not influence its own metabolism (i.e., autoinduction or autoinhibition discussed earlier in this chapter).

Limitations Of Pharmacokinetics

This chapter has emphasized the clinical relevance of pharmacokinetics. However, there are limitations which are particularly important to consider when interpreting 
TDM results.

As pointed out in at the beginning of the chapter in Eq. 1, pharmacokinetics is only one of three variables that determine drug effect.  Although a drug cannot 
exert its action without reaching a critical concentration at its site of action, achieving that concentration will not result in a clinically meaningful response if the site of 
action of the drug is not relevant to the disease the patient has. Also, there can be mutations in the site of action just as there are in cytochrome P450 enzymes. Such 
mutations in receptors can alter the binding affinity of the drug such that a different concentration is needed to occupy the target to a clinically meaningful degree. 
That phenomenon can explain why some patients may need a different concentration of the drug to achieve clinical benefit even though the drug is working through 
the same site of action (e.g., in a patient needing a lower concentration).

Another limitation is that the concentration most often measured is not the concentration of the drug at the site of action  (Eq. 1). For convenience, most 
pharmacokinetics and most TDM is based on measuring the concentration of the drug in plasma, used as a surrogate for the concentration at the site of action. 
Although plasma drug concentration is reliably correlated with brain concentration, and even specific brain receptor occupancy as measured by positron emission 
tomography, there is still the possibility for differences in this relationship among individuals ( 1, 2 and 3).

Other limitations stem from the fact that blood is actually composed of multiple compartments: cells, platelets, proteins, and plasma water  (16). The cells, platelets, and 
proteins are analogous to peripheral compartments whereas water is the central compartment. It is the “free” concentration of drug in plasma water that is in 
equilibrium with the site of action. However, the concentration measured in plasma is generally the total concentration (free plus drug bound to plasma protein). Thus, 
changes in distribution can affect TDM results without reflecting a change in free drug concentration, site occupancy, and hence drug effect.

One such distribution phenomenon can occur as a result of hemolysis of the sample. Preparation of the TDM sample involves centrifugation to separate the cells and 
platelets from the plasma. If the sample is hemolyzed, then the centrifugation may not adequately separate cell fragments from the plasma. That can result in an 
increase in the apparent concentration of drug in plasma.

Protein binding is another distribution phenomenon that can affect TDM results (16). Most, but not all, psychiatric medications are highly protein bound such that 
modest changes in protein binding can theoretically result in large differences in the free fraction which is the concentration in equilbrium with the receptor. 
Theoretically, the displacement of the drug from its protein binding site by another drug could increase the free fraction of drug and thus receptor occupancy even 
though that change would not be reflected in the total drug concentration. Although this issue is commonly raised as a potential clinically important drug–drug 
interaction, that is rarely the case. A more common problem is increased levels of circulating reactive protein which can lead to increased total drug concentration 
(bound plus free) without changing the free concentration. A1-Acid glycoprotein is an example of a reactive protein which can be increased as a result of acute or 
chronic inflammatory processes (29). In such cases, the apparent drug concentration can increase in a given patient as a result of an acute infection, for example, 
without a change in the magnitude of drug effect because the free fraction remains the same.

There can also be assay problems. Common analytic approaches used in routine TDM involve either gas or liquid chromatography or antibody assays. These assays 
depend on the physiochemical properties of the drug to separate it from other elements in the plasma, typically by passing the sample through a separation column 
and then using a detector to measure the concentration. If the patient is on other drugs that are structurally similar to the drug of interest, the assay may not separate 
these two entities. In such a case, the concentration reported can be a combination of the concentrations of one or more drugs. Thus, the patient's TDM results may 
change if the patient is taking a coprescribed drug not because of an interaction but because of a limitation in the assay.

Another factor to be considered is the possibility of a temporal dissociation between changes in drug concentration and changes in drug effect ( 6, 98). Whereas a drug 
cannot exert an effect until it has reached its site of action, occupancy of the site does not necessarily coincide with the onset of a clinical effect. The clinically desired 
effect may result from an adaptational response of the brain to the occupancy of the site of action (e.g., receptor down-regulation). In such an instance, the drug 
concentration must be achieved and sustained for a period of time before the desired clinical action is realized. The reverse of such a temporal dissociation can occur 
when the drug is stopped (i.e., drug effect persists for a period of time after the drug has cleared from the body). Both of types of temporal dissociation must be 
considered when interpreting TDM results.

CONCLUSION

This chapter reviewed important pharmacokinetic principles of fundamental relevance to understanding much of what will be discussed subsequently. Understanding 
the pharmacokinetics of a drug is essential to the safe and effective prescribing of medications. Through the use of these principles, the clinician can frequently 
correct less than optimal outcomes. Knowledge of these principles is essential to understanding both the advantages and limitations of TDM. Reference to the 
principles reviewed in this chapter will frequently occur in subsequent chapters on specific drug therapies.

GLOSSARY

Absorption Process by which a drug passes from the site of administration to the systemic circulation.

Area under curve (AUC) The total area under the plot-of-drug concentration versus time following either a single dose or multiple doses of a specific drug product 
(e.g., formulation) in a specific patient by a specific route of administration.

Autoinduction The induction of enzymes responsible for the biotransformation of a drug by the drug itself, such that the half-life decreases with chronic exposure to 
the drug (e.g., carbamazepine).

Autoinhibition The inhibition or saturation of the highest affinity enzymes responsible for the biotransformation of a drug by the drug itself, such that lower affinity 
enzymes become important in elimination and the half-life increases with chronic exposure to the drug (e.g., fluoxetine, paroxetine).

Bioavailability Fraction of the dose administered that is absorbed and reaches the systemic circulation as active drug. This fraction will range between 0 and 1.0.

Biotransformation The process by which a drug is converted to more polar substances (i.e., metabolites), which are then eliminated from the body either in the urine 
or in the stool (e.g., demethylated and hydroxylated metabolites of tricyclic antidepressants; the three metabolites of bupropion).

Clearance (CI) The volume of plasma completely cleared of drug per unit of time, generally per minute.



Concentration maximum(Cmax) The highest or peak plasma drug concentration occurring after a dose.

Concentration minimum (Cmax) The lowest or trough plasma drug concentration occurring before the next dose.

Distribution Process by which a drug moves from the systemic circulation to the target site (e.g., brain) and to other tissue compartments (e.g., heart, adipose tissue).

Dosing rate The amount of drug delivered to the body per interval of time by a specific route of administration (i.e., oral [p.o.], intramuscular [i.m.], or intravenous 
[i.v.]).

Elimination half-life (t½, plasma half-life) the time necessary for the concentration of drug in a bodily compartment (usually plasma) to decrease by one half as a 
result of clearance. Half-life is generally measured in hours. For psychotropic medications, half-life can be as short as 2 to 4 hours (e.g., triazolam to as long as 20 
days (e.g., norfluoxetine, the demethylated metabolite of fluoxetine).

Elimination rate constant (Ke) Rate of decrease in drug concentration per unit of time as a result of elimination from the body.

Enterohepatic recirculation The reabsorption of drug and/or metabolites from the small bowel into the portal circulation after first pass metabolism has occurred. 
Such recirculation contributes to the total amount of drug and/or metabolites, which eventually enters the systemic circulation (e.g., demethylated and hydroxylated 
metabolites of tricyclic antidepressants).

First-order kinetics The amount of drug eliminated per unit of time is directly proportional to its concentration. In this state, the mechanisms for biotransformation and 
elimination are not saturated (e.g., benzodiazepines, tricyclic antidepressants, lithium carbonate).

First-pass metabolism (first-pass effect)  The passage of the drug from the portal circulation into hepatocytes and conversion there into metabolites. These 
metabolites may have a pharmacological profile different from that of the parent drug. They are typically then excreted by the hepatocytes into the biliary system and 
pass back into the small bowel where enterohepatic recirculation may occur (e.g., benzodiazepines, bupropion, nefazodone, neuroleptics, tricyclic antidepressants).

Percent protein binding Percentage of the drug present in plasma that is bound to plasma protein under physiological conditions. Many drugs, especially acidic 
agents such as phenytoin, are bound to albumin. Basic drugs, such as tricyclic antidepressants, may bind extensively to a 1-acid glycoprotein. Levels of this protein 
can rise during acute inflammatory reactions (e.g., infections) and cause a temporary increase in plasma drug levels of no clinical consequence.

Pharmacodynamics What the drug does to the body. The mechanisms of action exerted by the drug such as cholinergic receptor blockade (e.g., benztropine).

Pharmacokinetics What the body does to the drug. The process of drug absorption from the site of administration, distribution to the target organ and other bodily 
compartments, metabolism or biotransformation (if necessary), and eventual elimination.

Plasma drug concentration-time curve A plot of the changes in plasma drug concentration as a function of time following single or multiple doses of a drug. This 
curve represents the series of events that follow the absorption of the drug into the systemic circulation: (a) the rate and the magnitude of the rise of plasma drug 
concentration; (b) the decline in plasma drug concentrations as a result of distribution to the target site (i.e., the brain for psychotropic drugs) and other tissue 
compartments where the drug may be active (e.g., the heart) or simply stored (e.g., the adipose tissue); and (c) the eventual decline due to biotransformation (if 
necessary) and elimination.

Steady-state concentration (CSS) The condition under which drug concentration does not change as a result of continued drug administration at the same dosing 
rate. The amount administered per dosing interval equals the amount eliminated per dosing interval.

Therapeutic drug monitoring (TDM) Based on the ability to quantitate the concentration of drug and its clinically relevant metabolites in a biological sample such as 
plasma. Using this information, the physician can rationally adjust the dose to achieve a plasma drug concentration within the range in which optimal response occurs 
for most patients, in terms of both efficacy and safety. Such monitoring is used primarily for drugs that have a narrow therapeutic index and wide interindividual 
variability in clearance rates (e.g., bupropion, clozapine, lithium, some anticonvulsants, tricyclic antidepressants).

Therapeutic index The difference between the maximally efficacious dose or concentration and the toxic dose or concentration.

Therapeutic range The concentration of drug in plasma that usually provides a therapeutically desirable response in the majority of individuals without substantial 
risk of serious toxicity. The target concentration for an individual patient is usually chosen from within the therapeutic range.

Time maximum (Tmax) The time needed to reach the maximal plasma concentration following a dose. Tmax can vary depending on the route of administration and 
formulation of the product (e.g., immediate versus sustained-release forms).

Volume of distribution (Vd) The apparent volume into which the drug must have been distributed to reach a specific concentration. Many psychotropic drugs have 
much larger apparent volumes of distribution than would be expected based on physical size of the body, because the drugs dissolve disproportionately more in lipid 
and protein compartments (i.e., tissue) than in the body's water compartment.

Zero order kinetics Situation in which only a fixed amount of drug eliminated per unit of time regardless of plasma concentration because all mechanisms mediating 
elimination are saturated.
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The primary indication for this group of drugs is the presence of psychosis in such disparate disorders as:

Schizophrenia
Schizophreniform disorder
Schizoaffective disorder
Delusional (paranoid) disorder
Brief psychotic disorder
Mood disorders with mood-congruent or incongruent psychotic symptoms
Psychoses secondary to a nonpsychiatric medical condition

Because the most common condition studied is schizophrenia, this is the primary disorder discussed. We also consider “schizophrenic spectrum” (e.g., delusional, 
schizophreniform, schizoaffective); mood disorders with psychotic features; and various nonpsychotic conditions (e.g., in the developmentally disabled) for which 
antipsychotics have been used (see Appendix A, Appendix C, Appendix E, Appendix F, and Appendix G).

SCHIZOPHRENIA

History of the Concept

The identification of this illness in modern psychiatry began with Kahlbaum, who described catatonia; Hecker, who described hebephrenia; and Emil Kraepelin, who 
described dementia praecox (1, 2, 3 and 4).

The syndrome identified by Kraepelin is similar to the Diagnostic and Statistical Manual of Mental Disorders, 4th ed., revised (DSM-IV) (5) diagnosis of schizophrenia 
and to the Research Diagnostic Criteria (RDC) definition of chronic schizophrenia. It usually begins in adolescence or young adulthood, and frequently follows a 
progressively deteriorating course, with few patients ever achieving complete recovery.

In contrast to Kraepelin, who emphasized the progressive course and poor outcome, the Swiss psychiatrist Eugen Bleuler ( 6) used a much broader concept of 
schizophrenia. Focusing on the thought disorder and the inconsistent, inappropriate, and disorganized affect, he identified four fundamental symptoms:

Autism
Ambivalence
Abnormal thoughts
Abnormal affect

He also emphasized the incongruent relationships among thought, emotions, and behavior. Unlike his predecessors, he did not believe hallucinations and delusions 
were fundamental to the schizophrenic process, considering them accessory symptoms.

Historically, the diagnosis of schizophrenia in the United States has been based on bleulerian and psychoanalytic theory, partly due to the greater influence of the 
latter group in the 1950's and 1960's. In contrast, European psychiatry used a narrower set of diagnostic criteria, similar to Kraepelin's approach.

Psychoanalytic theory conceptualized schizophrenia as the use of primitive defenses (e.g., denial) against anxiety in the presence of a weakened ego. Because these 
patients are unable to use more mature defenses against id-derived impulses, they regress to a more primitive level of functioning, with the intrusion of primary 
process thinking into consciousness. Because this condition was seen as a severe regression, almost any significantly ill patient could be diagnosed as 
schizophrenic. If this hypothesis were true, anxiolytics should have an antipsychotic effect, but that is typically not the case. Further, antipsychotics have a different 
biochemical action (e.g., dopamine and serotonin receptor blockade) than the antianxiety agents (e.g., modulation of g-aminobutytic acid (GABA) receptor–chloride 
ion channels), constituting both a mechanistic and a clinical difference between these two drug classes. More importantly, the relative lack of efficacy with anxiolytics 
undermines the theory that anxiety is critical to the pathogenesis of schizophrenia.

Another perspective comes from family systems theory, which characterizes the schizophrenic patient's family as having disordered communication, with various 
members playing unusual or aberrant roles. According to this theory, patients experience “double binds” when faced with contradictory expectations ( 7). Related 
controversial hypotheses held that the “schizophrenogenic” mother was the critical factor and then later that the schizophrenic's father also played a significant role 
(8, 9 and 10). Intensive therapy, in the context of in-hospital separation from the family, was considered the treatment of choice. In contrast to classic psychodynamic 
therapy, which focuses on the individual patient, this approach attempts to resolve conflicts in the family system, as well as in the patient's psyche. Typically, this 
involves sessions that include all or as many members as possible. Thus, even though one member is identified as the patient, it is the disturbed communication and 
interactions among all members that is the focus of therapy. This and subsequent therapeutic approaches may be most effective when medication is used 
concurrently.

One of the more bizarre theories of schizophrenia is the “labeling” theory. Proponents feel that what is called “schizophrenia” is a label for individuals who are unable 
to function successfully in society.

Descriptive-Phenomenological Approach

At one time, schizophrenia was broadly defined, and almost all patients with moderate-to-severe psychotic symptoms were given this diagnosis. In 
contrast, bipolar disorder was defined very narrowly and only diagnosed in classic cases. Indeed, the prevalence of hospitalized patients diagnosed with 
schizophrenia in the United States was once almost double that in Great Britain. Conversely, mood disorders were diagnosed five times more frequently in Great 
Britain than in the United States. To explore these differences, the United States and the United Kingdom conducted a systematic, structured interview research study 



of patients in Brooklyn, New York, and London ( 11, 12). The Present State Examination (PSE) was used to standardize the diagnostic process. As a result, many 
schizophrenic patients in New York were rediagnosed as having mood disorders, usually psychotic depression or mania. This project also demonstrated that many 
patients in the United States diagnosed with schizophrenia would have received a diagnosis of mania or depression in the United Kingdom.

American psychiatry's approach to diagnosis began to change substantially with the development of specific diagnostic criteria (as well as the availability of effective 
treatments for bipolar disorder). These criteria were initially formulated by Feighner and Robins (the Feighner criteria), and later expanded by Spitzer, Endicott, and 
Robins into the RDC, which were the basis of the DSM-III, DSM-III-R, and DSM-IV (13, 14 and 15). In addition to being more descriptive in orientation, this approach 
recognized the importance of empirical data to develop explicit inclusion and exclusion criteria, which can then be studied for reliability and validity.

Epidemiology

Throughout the world, the lifetime prevalence of schizophrenia is about 1%. Although the prevalence is slightly higher in the lower socioeconomic classes, data 
from a number of countries indicate that the social class distribution of the parents of schizophrenic probands is similar to that of the general population ( 16, 17 and 
18). This supports the “social drift” hypothesis, which postulates that the increased concentration of patients with schizophrenia in the lower socioeconomic stratum is 
the result of their impaired functioning.

Schizophrenic patients tend to be born during the late winter or early spring in the Western hemisphere, an observation that suggests the possibility of a viral 
infectious process in the mother and the fetus, most probably during the first trimester ( 19). A recent epidemiological report, however, indicates that viral exposure in 
utero may not be as critical. Rather, postpartum stressors in relationship to the number and age distribution of siblings may be more important ( 20). Although women 
have an onset of illness about 6 years later than men and the course of illness is somewhat milder, they have an increased incidence of illness onset at menopause, 
so the lifetime incidence is essentially identical.

Symptoms

Many conceptualize schizophrenia as a heterogeneous condition. Within this general categorization, patients may present with symptoms that can vary over the life 
cycle. Thus, some may manifest soft neurological signs early in life, develop florid positive symptoms in adolescence or young adulthood, and ultimately experience 
predominantly negative symptoms later in life. Others may develop positive symptoms only later in life that do not develop into the full deficit syndrome. Implicit in 
these observations is the possibility of varying genetic, developmental, and environmental influences, with the common underlying diathesis being psychosis ( 21).

Schizophrenia as presently conceptualized is characterized by symptom complexes such as positive symptoms (e.g., delusions and hallucinations) occurring in a 
clear sensorium and in the absence of a significant mood disturbance. It is also associated with cognitive disturbances such as illogical or tangential thinking. Negative 
symptoms (e.g., alogia, asociality, anergy, avolition, etc.) may be primary to the disorder (i.e., the deficit syndrome) or secondary to such concurrent issues as 
dysphoria or medication-induced neurological side effects. Mood disturbances are also common. For example, depression frequently occurs, may worsen with 
neuroleptics, and may improve with novel antipsychotics or the addition of an antidepressant. This information is important, given the increased suicidal behavior in 
these patients (22).

Delusions are false beliefs that the patient maintains in the face of incontrovertible, contradictory evidence. The schizophrenic patient usually has no insight that these 
beliefs are not real, but rather maintains a firm conviction in them. Schizophrenia is characterized by a variety of delusions, of which the persecutory type 
predominates. Other delusions often involve bizarre bodily changes. In contrast to delusional disorder, these delusions are not as well formed and occur in the context 
of other psychotic symptoms (e.g., hallucinations, negative symptoms).

Hallucinations are false perceptions in the absence of a real sensory stimulus. They are typically auditory, consisting of voices that arise from both within and outside 
the body. They may be threatening, can ridicule, or may urge patients to objectionable acts (i.e., command hallucinations). Visual hallucinations are also relatively 
frequent, but olfactory (e.g., unpleasant smells arising from the patient's own body) or tactile hallucinations (e.g., animals crawling inside one's body or insects 
crawling over the skin) are uncommon.

Catatonia (withdrawn type) is characterized by prolonged immobility, waxy flexibility, posturing, and grimacing. Because catatonic symptoms can also occur in other 
types of psychosis, they are not specific to schizophrenia.

Schneiderian, first-rank symptoms describe hallucinations and delusions thought to be typical of schizophrenics ( 23, 24). Examples include the following:

Audible thoughts (i.e., voices speak the patient's thoughts out loud)
Voices arguing (e.g., two or more voices argue or discuss issues, sometimes referring to the patient in the third person)
Voices commenting on the patient's behavior
Somatic passivity believed to be imposed by outside forces
Thought withdrawal by outside forces, leaving the patient feeling as if his or her mind is empty
Thought insertions by outside forces
Thought broadcasting (i.e., thoughts escape from the patient's mind and are overheard by others)
Impulses, volitional acts, or feelings that are not one's own but are imposed by outside forces
Delusional perceptions (i.e., the patient attributes delusional meaning to normal perceptions)

Although positive symptoms are usually the focus of acute intervention and are at least partially responsive to neuroleptics, cognitive, mood, and negative symptoms 
are generally more debilitating, are less responsive to conventional agents, and may be more responsive to novel antipsychotics (e.g., clozapine, risperidone, 
olanzapine, quetiapine, ziprasidone).

Course of Illness

Several studies investigated the outcome in schizophrenic patients before antipsychotics were available ( 25, 26 and 27) and generally found that an early onset of 
insidious symptoms, most characterized by negativity and a gradual deterioration into psychosis without clear precipitating events, was predictive of a poor outcome. 
These patients often demonstrated asocial and bizarre behavior during childhood and typically never married ( 28, 29, 30 and 31).

Longitudinal follow-up of carefully defined schizophrenia shows that approximately 95% have a lifetime illness and are rarely rediagnosed later as having a 
mood disorder (32, 33). They also often had the following characteristics:

Poor performance in school
Slightly lower IQs
Abnormalities in cognitive and motor development
Visual-motor incoordination
Proprioceptive and vestibular difficulties

In contrast, patients with good premorbid personalities and more typical functioning during childhood who later developed schizophrenic symptoms, especially in the 
face of massive precipitating events, had better outcomes. They also tended to have family histories of mood disorders as well as affective features as part of their 
own illness, which led to the concept of process versus reactive schizophrenia (i.e., poor prognosis versus good prognosis) ( 34, 35).

Biological Correlates

In 1976, Johnstone, Crow, and coworkers (36) applied the then newly developed computed tomography (CT) imaging technology to study schizophrenic patients and 
reported slightly larger ventricles as compared with matched control subjects. Indeed, these abnormalities were first noted in 1927, when Jacoby and Winkley ( 37) 
reported enlarged ventricles using pneumoencephalography, with a number of open studies subsequently confirming this result in the 1930s. Furthermore, patients 
with larger ventricles were usually more cognitively impaired and had fewer positive and more negative symptoms. Crow's suggestion of enlarged ventricles in 
association with negative symptoms spurred even more interest in this distinction. Subsequent studies with CT imaging and later with magnetic resonance imaging 



have verified that many people with schizophrenia have enlarged ventricles and associated cortical atrophy, especially in the temporal lobe and the hippocampal 
nuclei (38, 39, 40 and 41). Although schizophrenics do not show a specific abnormality like hydrocephalus, blind measurements over many studies have replicated 
these changes with several different radiographic techniques. It is important to note that the ventricular enlargement and the cortical atrophy are statistical 
phenomena. Thus, although the abnormality is present in 30–40% of schizophrenics, there is significant overlap with normal control subjects, as well as with a wide 
variety of other psychiatric conditions.

There is also evidence that the mothers of schizophrenics have a higher incidence of obstetric complications. Furthermore, schizophrenics have more soft 
neurological signs and developmental anomalies associated with fetal damage. All these complications occur more frequently in schizophrenics with enlarged 
ventricles.

In summary, enlarged ventricles and cortical atrophy are positively correlated with the following:

Negative symptoms
Poor performance  on some neuropsychological tests
The presence of soft neurological signs
Poor response to treatment
A worse prognosis

Finally, there is evidence that blood flow is reduced in schizophrenics, particularly to the frontal lobes, and that glucose metabolism, as measured by positron 
emission tomography, is reduced in the same area. This is particularly evident when a patient is stimulated with a mental task that induces frontal lobe activity, such 
as the Wisconsin Card Sort Test.

The implication of these findings for nomenclature is that these patients tend to present clinically as the kraepelinian, poor prognosis type.

Familial and Genetic Issues

There is an extensive literature showing that this disorder has a familial and hereditary pattern  (42, 43, 44 and 45). Therefore, the genetic relatives of 
schizophrenic patients have an increased risk of developing this disorder. Several reviews of twin studies find that 30% to 65% of monozygotic twins are concordant 
for schizophrenia, in contrast to 0% to 28% of dizygotic twins ( 46, 47, 48, 49, 50, 51 and 52).

There are also cross-fostering studies of children of schizophrenic parents, adopted away by nonschizophrenic foster parents, who were compared with adopted 
children of normal parents raised by schizophrenic foster parents ( 53, 54). Invariably, those children whose biological parents had schizophrenia developed this 
disorder more frequently than the offspring of nonschizophrenic parents, even when the latter were reared by schizophrenic foster families. In addition, the 
concordance rate for the illness in schizophrenic monozygotic twins reared apart was comparable with monozygotic twins reared together. These findings leave little 
doubt of a hereditary factor in schizophrenia.

The advent of molecular genetics has provided powerful techniques for chromosomal localization of these disorders, and there is intense ongoing investigation to 
localize the responsible gene (or genes) associated with schizophrenia. Presently, it is believed that several small susceptibility genes may be contributory. Because 
the search for gene location is essentially a statistical screening, some chance findings are expected to occur. Further, it is quite probable that the disorder is 
determined by more than one gene locus (55), which in turn may control sensitivity to various environmental influences ( 56).

A related issue is pharmacogenetics, which considers genetic factors (e.g., pharmacokinetics, pharmacodynamics) that determine an individual's clinical response 
and adverse effects to drugs such as the antipsychotics ( 57).

Cost of Schizophrenia

Schizophrenia is a devastating illness crippling virtually every aspect of an individual's identity. Thus, it interferes with the ability to correctly interpret 
perceptions, to relate appropriately to others on both a cognitive and an emotional basis, and to articulate one's thoughts clearly. Individuals with schizophrenia rarely 
achieve as much in life as their nonaffected age cohort. Before the discovery of antipsychotics, about 50% of hospital beds were occupied by these patients, and even 
now, they still occupy 25% of all beds. The disorder usually begins relatively early in life (i.e., late teens or early twenties) and rarely remits. It produces severe social 
deficits and at times chronic hospitalization for some. A substantial number of the homeless suffer from schizophrenia, as well as many who live isolated, unproductive 
lives in structured facilities. In summary, schizophrenia represents a tragedy for both patients and their families and is a major burden to society.

OTHER PSYCHOTIC DISORDERS

Schizophreniform Disorder

Patients with this condition manifest the symptoms of an acute exacerbation of schizophrenia, with symptoms lasting at least one month, but they make a complete 
recovery, with the prodromal, active, and residual phases remitting in less than 6 months.

Schizoaffective Disorder

Schizoaffective (SA) disorder is characterized by both psychotic and mood symptoms, with patients meeting the inclusion diagnostic criteria for acute schizophrenia 
and a major mood disorder. They should also have had a period during the episode of at least 2 weeks when psychotic symptoms predominate in the relative absence 
of mood symptoms. In addition, mood symptoms should be present for a substantial portion of an episode. This disorder can be further divided into SA-bipolar or 
SA-depressed subtypes. Although this disorder is not well understood, it has been considered as:

A variant of schizophrenia (58)
A variant of a mood disorder
A combination of both disorders (59)
A separate entity (60)
A disorder representing the middle range on a continuum between schizophrenia and mood disorders

A number of studies on the heredity of SA disorder have found that these patients have more relatives with both mood and schizophrenic disorders, when compared 
with normal control subjects (61, 62). Although they also had some relatives with SA, the predominant familial illnesses are schizophrenia or an affective disorder. The 
course of illness and the prognosis appear to fall somewhere between that of mood and schizophrenic disorders. Thus, a greater percentage of SA disorder patients 
recover, with better functioning than schizophrenics, but they do not improve as much as those with pure mood disorders ( 63, 63, 64 and 65). The number of SA 
disorder patients who have a progressively deteriorating course also falls somewhere between that of schizophrenic and mood disorders. SA disorder-bipolar-type 
patients tend to have a family history, prognosis, and response to mood stabilizers consistent with classic bipolar disorder. In contrast, SA-depressed patients 
generally respond better to an antipsychotic and have a prognosis and family history more consistent with schizophrenia.

Delusional Disorder

This category is attributed to Kahlbaum and Kraepelin, who saw paranoia as a chronic, unremitting system of delusions distinguished by both the absence of 
hallucinations and the deterioration seen in schizophrenia. This disorder is characterized by one or more nonbizarre delusions of at least 1 month's duration.

Delusional disorder is relatively uncommon, with an incidence 25 times less than that of schizophrenia, although the true incidence may be greater, given the fact that 
such patients do not readily acknowledge their delusions. Both sexes are equally affected. The term late paraphrenia refers to the development of delusions (often 
with hallucinations) in elderly patients (i.e., patients over age 55 without preexisting major psychiatric illness). Interestingly, deafness is present in a substantial 



number of persons with this disorder.

Delusions can be held throughout life despite considerable contradictory evidence, which is usually reinterpreted to coincide with one's false beliefs. They are usually 
highly systematized, interrelated by a common theme, and often encapsulated (i.e., a person's thinking remains unimpaired except for the systematized delusions, 
which depart markedly from reality).

Subtypes of Delusional Disorder

Examples of delusional subtypes include the following:

Erotomanic
Grandiose
Jealous
Persecutory
Somatic
Mixed
Unspecified

Erotomanic Type

The central core of this delusional variant is that one is loved in a highly idealized, romantic, or spiritual manner. Sometimes the delusion is kept secret, but 
frequently, efforts (e.g., telephone calls, letters, gifts, visits) are made to contact the person who is the object of the delusion, often a famous person or a superior at 
work. Although female patients are usually seen clinically, many men with this erotomanic-type delusional disorder become involved with the legal system when they 
stalk or try to inappropriately contact the individual who is the focus of their delusion.

Grandiose Type

These delusions often take the form of a false belief that the patient possesses some great, unrecognized talent; is the son or daughter of a famous person; or 
actually is the famous person, whereas the true celebrity is an impostor.

Jealous Type

Patients with this subtype are convinced, despite overwhelming evidence to the contrary, that a spouse or lover is unfaithful. As evidence of infidelity, these patients 
may use seemingly unrelated events to support their delusional system, often confronting their spouse or lover, taking steps to intervene, or initiating investigations 
into the perceived infidelity.

Persecutory Type

These patients take on beliefs such as that they are being conspired against, poisoned, or drugged by someone. They may even take action against their perceived 
persecutors, on occasion resorting to violence.

Somatic Type

This delusional theme involves bodily functions or sensations. Patients may feel that they emit a foul odor from some part of their body; that they have insects crawling 
on their skin or suffer from internal parasites; or that certain parts of the body are misshapen or ugly. They have no insight and will persistently seek treatment from 
the appropriate medical specialist.

Course of Illness

Lifetime prevalence of delusional disorder is about 0.05% to 0.1%. Although it can occur at any age, onset is generally after the age of 40 years. The course is highly 
variable, with some patients holding their false beliefs all their lives; others may have episodes that can remit within a few months, or follow a waxing and waning 
course. Although these patients are generally intellectually and occupationally intact, frequently their delusional system interferes with social and marital functioning.

Although large-scale studies have not been done, anecdotal case reports indicate that some of these patients may be helped by antipsychotics, with late paraphrenics 
usually more responsive. Unfortunately, because many of these patients are paranoid, they may not seek medical help or cooperate with treatment recommendations.

Brief Psychotic Disorder

This is an acute psychotic response to a severe stressor that generally subsides in 1 day to 1 month. This phenomenon is frequently seen in adolescence or young 
adulthood without prodromal symptoms or lasting impairment. Little information is available about such factors as prevalence and heredity, other than that which is 
inherent in the diagnosis. The role of antipsychotics for this disorder has not been studied in controlled investigations.

Shared Psychotic Disorder

In shared psychotic disorder (e.g., folie à deux), a close friend or relative passively accepts the delusional belief system of the more dominant member. Thus, the 
symptoms may not necessarily be truly delusional, and often remit when the individual is separated from the “inducer” or “primary case.”

Psychotic Disorders Due to a Nonpsychiatric Medical Condition or Substance-Induced

Although antipsychotics are also widely used to treat behavioral disturbances in the developmentally disabled and a large body of anecdotal evidence exists to 
support their efficacy, there are few data from well-controlled clinical trials. These agents have also been effective in treating a wide variety of secondary psychoses, 
including those resulting from various diseases that can affect brain function (e.g., metabolic dysregulation, HIV infection, primary degenerative dementia, delirium).

There are few controlled studies of antipsychotics used in a wide variety of organic psychoses; instead, most of the literature consists of anecdotal case reports 
(single cases or series of cases).

Agitation in the Elderly

Agitation in the older patient is common and frequently associated with dementia with or without psychotic features. Agitated patients on geriatric units of state 
hospitals suffer from a wide variety of organic psychoses and probably constitute a different population from the chronically demented group, inasmuch as many were 
admitted because of an acute exacerbation of their psychosis (see the section “ The Elderly Patient” in Chapter 14).

Psychotic Mood Disorders

It is well established that monotherapy with various antidepressants or mood stabilizers is relatively ineffective (i.e., they are necessary but not sufficient) 
for treating mood disorders with associated psychosis.  Thus, psychotically depressed patients are best managed with a combination of 
antipsychotic-antidepressant or with electroconvulsive therapy. Although antipsychotics have a more rapid onset of action than lithium in an acute manic episode, we 
are unaware of clinical trials that examine the differential effect of antipsychotics or lithium for nonpsychotic versus psychotic mania. This topic is discussed further in 



Chapter 10.

NONPSYCHOTIC DISORDERS

Although antipsychotics are often used for nonpsychotic disorders, the limited evidence for benefit and relative risk usually militate against such 
strategies.

Anxiolytics are the treatment of choice for anxiety disorders, and antipsychotics should not be used for this purpose. Previously, psychotropics were classified as 
major (i.e., antipsychotics) and minor (i.e., anxiolytics) tranquilizers, a categorization we now know to be conceptually incorrect. There is evidence, however, that 
adding benzodiazepines (BZDs) to antipsychotics might improve the treatment of various acute psychotic episodes complicated by agitation, although this has not 
been well studied (see Chapter 5 and Chapter 10).

CONCLUSION

A wide range of disorders can benefit from antipsychotic therapy. For example, since the introduction of antipsychotics, 25% fewer hospital beds are occupied by 
patients with schizophrenia. In particular, the newer antipsychotics hold the promise of benefitting patients once refractory to conventional treatment. Thus, negative, 
cognitive, and mood symptoms may improve with use of newer agents such as clozapine, risperidone, olanzapine, quetiapine, and ziprasidone.

Certain disorders may require combined therapy. For example, SA-bipolar type may best respond to the addition of mood stabilizers, and BZDs may be useful 
adjuncts for agitated psychoses. Conversely, some mood disorders may require augmentation with antipsychotics (e.g., delusional depression). Unfortunately, except 
for schizophrenia, most other psychotic conditions have not been systematically studied to determine the optimal use of these agents.
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As in other areas of clinical science, serendipity, as well as careful investigation, have contributed to our knowledge about antipsychotics, including their:

Discovery
Potential mechanisms of action
Range of complications

Chlorpromazine's (CPZ) efficacy was discovered primarily by chance in exploratory clinical trials after it had been initially synthesized as an antihistamine. Its 
discovery, however, was not entirely fortuitous, because it was chosen for human investigation since it was mildly sedating. The concept of an antipsychotic, however, 
was unknown. CPZ's sedative properties then led the French anesthesiologist and surgeon Henri Laborit to use it in a lytic cocktail to reduce autonomic response with 
surgical stress (1). He also persuaded many clinicians to try it for the treatment of a wide variety of other disorders. In this context, he encouraged John Delay and 
Pierre Deniker (1952), who then administered CPZ to schizophrenic patients. The rest is history ( 2, 3).

Even though CPZ did not produce a permanent cure for schizophrenia (or for any other psychotic disorder), it had a dramatic impact, benefitting many as no other 
treatment had before (4). News of its effectiveness spread rapidly, and within 2 years, CPZ was used worldwide, altering the lives of millions of psychotic patients in a 
positive manner.

The relocation of treatment from chronic hospital settings to outpatient community mental health centers is, in great part, due to the efficacy of 
antipsychotics. Naturalistic studies before the era of psychotropics revealed that two of three psychotic patients (primarily schizophrenic) spent most of their lives in 
state asylums. Before the mid-1950's, there had been a steady increase in state hospital populations, which paralleled the general population growth, but after the 
introduction of antipsychotics, there was a marked reduction in those hospitalized for various psychoses. Presently, more than 95% of these patients live outside of 
the hospital, even though many continue to relapse or demonstrate residual symptoms. Thus, although the antipsychotics have not been a panacea, they make 
community-based care a reality for many who would otherwise have remained chronically institutionalized.

Reserpine, used as a folk medicine in India, was found to have antipsychotic properties at about the same time as CPZ. Both agents affected the dopaminergic 
system, albeit in different ways, but the functional results were similar (i.e., lowering dopamine activity). This phenomenon has continued to be an important factor in 
hypotheses about the mechanism of action of these drugs and for biological theories about the pathophysiology of psychotic disorders.

The revolutionary idea that drugs could exert a specific antipsychotic effect, coupled with a growing recognition of their significant drawbacks, led to the search for 
other substances with similar beneficial properties and fewer adverse effects. Thus, pharmacological animal screens, followed by systematic clinical investigations 
with chemically or structurally related compounds, has led to a variety of effective, better tolerated drugs for schizophrenia and other major psychotic disorders.

The therapeutic efficacy of clozapine, the first truly different antipsychotic, has spawned the development of a succession of novel agents (e.g., risperidone, 
olanzapine). In addition to the more recently approved quetiapine (Seroquel) and ziprasidone (Geodon), other new compounds (e.g., aripiprazole, iloperidone) may 
also receive Food and Drug Administration (FDA) marketing approval in the near future ( 5, 6). Table 5-1 presents the classes, names, and typical doses for the most 
commonly used antipsychotics, as well as for the newest agents recently (or anticipated to be) available in the United States ( 6). Figure 5-1 and Figure 5-2 present 
the basic chemical structure of agents with antipsychotic effects.



TABLE 5-1. Antipsychotic agents

FIG. 5-1. Basic requirements for antipsychotic activity, with neuroleptics; distance between N 10 of radical and the base N atom must equal at least three carbons (n = 
3), with a suitable substituent R2 mainly determining the qualitative properties of the group; the A 2 substituent R1 mainly determines the quantitative properties of the 
individual compounds.

FIG. 5-2. Chemical structures of novel antipsychotics.

MECHANISM OF ACTION

One common denominator of all antipsychotics is the blockade of central dopamine (DA) receptors.  As a result, extrapyramidal reactions, particularly 
parkinsonian symptoms, are a major adverse effect of many of these drugs, as well as an important clue to their mechanism of action. True Parkinson's disease is 
caused by a DA deficiency in the nigrostriatal system. Further, crystallographic data have demonstrated that CPZ's molecular configuration is similar to that of DA, 
which could explain its ability to block this neurotransmitter's receptors. Drugs with similar structures that do not block DA receptors (e.g., promethazine, imipramine) 
do not have antipsychotic activity. Another example is the isomer of flupenthixol, which blocks DA receptors is an effective antipsychotic, but the isomer that does not 
is ineffective (7). The other family of dopamine receptors, D1 and D5, have not yet been implicated in psychosis.

Interestingly, some of the novel antipsychotics in their usual clinical dosing range do not produce extrapyramidal side effects.  This is an important 
observation, because it offers the hope that these two effects can be dissociated. Generally, “neuroleptic” is applied to all drugs that produce both extrapyramidal and 
antipsychotic effects, but agents such as clozapine, risperidone, olanzapine, quetiapine, ziprasidone, and others may be antipsychotics without being neuroleptics, 
making the interchangeable use of the terms “neuroleptic” and “antipsychotic” no longer appropriate.

The evidence that antidopaminergic agents ameliorate psychosis and that DA agonists can produce psychosis or worsen preexisting disorders supports a central role 
for DA in any theory about pathophysiology. Further, there is a high correlation among directly measured D2-type receptor binding, the clinical potency of these 
agents, animal behavioral models, and data about DA blockade.

Other drug effects that decrease DA activity also support this position. Thus, when DA synthesis is blocked by a-methyl- p-tyrosine (AMPT), the dose necessary for an 
antipsychotic effect is reduced (i.e., the dose-response curve is shifted to the left by the interaction between dopamine and AMPT). A drug such as reserpine that can 
deplete DA stores also has relatively mild antipsychotic properties. Also, aripiprazole, which has D 2 presynaptic agonist properties, decreases the production of DA, 
as well as blocking D2 postsynaptic receptors.

Dopaminergic Pathways of the Central Nervous System

Because the existing evidence strongly implicates the DA system in psychosis, it is pertinent to discuss this neurotransmitter's central pathways. There are five tracts:

The striatal system (A-9)
The mesolimbic system (A-10)
The mesocortical system (A-10)
The retinal system
The neurohypophyseal system

The last system is of interest in regard to the elevation in prolactin, an effect most closely associated with neuroleptics.

Postmortem studies of patients with idiopathic Parkinson's disease demonstrate cell loss in the striatal system (A-9), directly implicating this tract vis-à-vis the 
neuroleptic-induced pseudoparkinsonian side effects. The assumption that psychosis is related to the A-10 system is made by exclusion. Evidence also indicates that 
clozapine may differentially block DA pathways. Specifically, it seems to act on the mesolimbic dopaminergic system (A-10), while being relatively inactive in the 
striatal system (A-9); however, this remains controversial. Chronic administration of clozapine decreases the firing rate of A-10 mesocortical tract dopamine neurons 



while sparing A-9 neurons of the nigrostriatal pathway. By contrast, neuroleptics reduce the firing rate of both A-9 and A-10 neurons ( 8).

Because clozapine may block specific DA receptors, its antipsychotic activity could be consistent with an antidopaminergic mechanism of action. Conversely, 
clozapine does not typically induce extrapyramidal symptoms, which are presumably subserved by the A-9 system. Thus, while clozapine is known to block striatal DA 
receptors, in positron emission tomography (PET) studies, resolution is not sufficient to clarify effects on other tracts. Furthermore, low doses of metoclopramide, 
which significantly decrease the number of DA neurons spontaneously active in A-9, do not have antipsychotic effects (except at high doses) but can induce tardive 
dyskinesia (TD), as well as acute extrapyramidal side effects (EPS).

Neurophysiological Studies

Another way to measure striatal (A-9) or mesolimbic (A-10) activity is through neurophysiological studies involving the firing rate of these neurons. The acute 
administration of antipsychotics will cause DA neurons to initiate a burst pattern of firing, with the opposite occurring when a DA agonist is administered. Eventually, 
some degree of tolerance develops and the enhanced DA synthesis decreases with time on drug, as demonstrated in both human cerebrospinal fluid (CSF) studies 
and rat brain slices. On a more chronic basis, repeated drug administration results in a dramatic decrease in the proportion of spontaneously active dopaminergic 
neurons (i.e., excitation-induced depolarization blockade of the DA neuron spike-generating region). Both the depolarization blockade and the antipsychotic effects of 
these drugs develop slowly. Neuroleptics induce nigrostriatal and mesolimbic DA neurons into depolarization blockade, whereas the clozapine only induces 
depolarization in the mesolimbic-mesocortical DA neurons.

The working assumption that the striatal system is only involved with extrapyramidal function (e.g., parkinsonian side effects, dystonias, and TD) and that the 
mesolimbic or mesocortical systems are only involved with psychosis may be an oversimplification. Many of the neuroanatomical studies on the identified 
dopaminergic tracts are done with rats. In the monkey, by contrast, there are many more DA tracts that are either absent in the rat or at least markedly different; 
human systems could be different from the rat's or monkey's. Understanding the neuropharmacology of the antipsychotics is further complicated, given that neither the 
mesolimbic-mesocortical nor the striatal systems are homogeneous but may also include various subsystems.

Dopamine Autoreceptors

There are also dopaminergic presynaptic receptors (or autoreceptors) that generally play a negative feedback role. These autoreceptors sense the level of 
neurotransmitter and produce a negative feedback influence on DA synthesis and release. Thus, high DA release results in high intrasynaptic concentrations, which 
stimulate the autoreceptors, ultimately inducing a slowing of DA synthesis and release. Conversely, blockade of the postsynaptic receptors may lead to positive 
feedback loops, which can:

Activate tyrosine hydroxylase in the presynaptic dopaminergic neuron.
Increase DA synthesis.
Increase the firing rate.
Increase the levels of DA metabolites, such as homovanillic acid (HVA).

Further complicating the picture is the induction of autoreceptor supersensitivity with chronic neuroleptic administration, as well as the fact that at least one tract–the 
mesocortical, which projects to the prefrontal cortex–may lack such autoreceptors. Some of the authors conducted preliminary, single-dose studies with apomorphine 
at a dose that stimulated presynaptic DA autoreceptors that reduced synthesis and NT release, producing a measurable acute antipsychotic effect ( 9, 10).

Decreasing Dopaminergic Activity

Given the typical time course of adaptation to the biochemical and electrophysiological effects induced by antipsychotics in most dopaminergic systems, it is important 
to consider the time course for their efficacy. While an apparent clinical benefit can be seen within a few hours after treatment is initiated, the rate of improvement is 
roughly linear for the first 14 days, at which point it gradually levels off.

Time-dependent changes in plasma HVA (a major metabolite of DA) during neuroleptic treatment are consistent with the hypothesis that these agents' 
mechanism involves a slowly developing decrease in presynaptic DA synthesis and release. Whereas decreases in plasma HVA appear to parallel the time 
course of antipsychotic efficacy, peripheral DA systems may also contribute to plasma or urine HVA levels. Further, because different brain areas may or may not 
develop tolerance, it is quite possible that CSF HVA levels reflect those areas producing most of the HVA, but are not relevant to the psychotic process. With these 
caveats in mind, human CSF and plasma data are generally consistent with the animal studies, both of which have contributed considerable evidence implicating DA 
blockade and its aftermath. The relevance of these findings to the biological mechanisms subserving psychosis, however, has yet to be determined.

Tolerance

It is important to examine whether tolerance develops to the antipsychotic effect of these agents. For example, Sharma et al. ( 11) found that “nontolerant” psychotic 
patients had a significantly inferior clinical response to antipsychotics, in contrast to their “tolerant” counterparts. Further, they found an earlier age of illness onset 
and a more refractory course in the “nontolerant” group. Although biochemical and electrophysiological tolerance (i.e., return of HVA to more normal levels and 
depolarization inactivation, respectively) develop in most DA systems, they do not occur in all. Prefrontal and cingulate cortices, for example, may be spared, perhaps 
because of the absence of autoreceptors in these tracts. Evidence also indicates that many areas in nonhuman, primate brains develop biochemical tolerance to the 
neuroleptic-induced HVA rise, but other areas do not. Thus, with chronic neuroleptic treatment, certain areas (cingulate, dorsal frontal, and orbital frontal cortex) 
maintain their HVA increases. Patients who were examined postmortem after chronic antipsychotic therapy were found to have increased HVA levels in certain areas, 
such as the cingulate and perifalciform cortex. It is also interesting that stress and benzodiazepine receptor agonists can selectively stimulate DA neurons in the 
meso-prefrontal area, but not in other dopaminergic tracts.

By using D2-blocking isotopes in a PET scanner, it is possible to image the striatum in psychotic patients. Earlier evidence from one PET scan study indicated that 
some drug-free schizophrenics manifested an increase in D 2 dopamine receptors, but another study failed to find such an alteration ( 12, 13). These studies used 
different receptor ligands, different assumptions, and both had a small sample size, so definitive conclusions are not possible. Finally, when PET scans are done on 
patients receiving clinically effective doses of novel and neuroleptic antipsychotics, all of these agents (including haloperidol, clozapine, risperidone, and olanzapine) 
produced varying levels of D 2 receptor occupancy in the striatum (14, 15 and 16). Furthermore, they do so at the typical doses used to treat schizophrenic patients. 
Further, Kapur and colleagues (17) found that only transiently high D2 receptor occupancy occurred with quetiapine, suggesting that this was sufficient for efficacy, 
while minimizing the possibility of EPS or elevated prolactin levels.

Increasing Dopaminergic Activity

If decreasing dopaminergic activity benefits psychosis, what is the effect of increasing dopaminergic activity? Potentiation of DA by a variety of mechanisms is a 
common denominator for inducing paranoia, hallucinations, and other manifestations of psychosis. For example:

L -Dopa (3,4-dihydroxyphenylalanine), which is converted to DA in the body, can produce psychosis as a side effect.
Amantadine, another dopaminergic drug, can also induce psychotic symptoms.
Stimulants, such as amphetamine and methylphenidate, are potent releasers of DA, while cocaine also interferes with its reuptake, increasing DA concentrations 
at synaptic sites. All can produce paranoid reactions in some abusers.
Bromocriptine, apomorphine, lisoride, and other direct-acting DA agonists benefit Parkinson's disease and can also cause psychotic reactions at high doses.

As noted above, large doses of amphetamine, cocaine, and other sympathomimetics can cause acute paranoid reactions, either spontaneously in abusers or 
experimentally in normal volunteers. An injection of a large amphetamine dose, for example, often produces a paranoid psychosis within hours. Frequent smaller 
doses over several days can also produce a paranoid psychotic reaction. An episode's duration usually parallels the length of time the drug remains in the body.

Additional evidence comes from studies of increasing dopaminergic activity in patients with active psychosis. Small i.v. doses of methylphenidate (e.g., 0.5 mg/kg) can 
result in a marked exacerbation of an acute schizophrenic episode ( 18). By contrast, such doses usually do not produce psychotic symptoms in normal control 



subjects or in remitted patients. The phenomenon of worsening a preexisting psychosis may be different from that of producing a paranoid reaction in normal subjects. 
Thus, specific preexisting psychotic symptoms worsen (e.g., catatonic patients become more catatonic), but patients without paranoia do not demonstrate such “new” 
symptoms. Methylphenidate is more potent in this regard than dextroamphetamine, consistent with the hypothesis that it intensifies psychotic symptoms by releasing 
central intraneuronal stores of norepinephrine and DA from the reserpine-sensitive pool ( 19).

Finally, sensitivity to an amphetamine test dose in recovered patients may predict an impending relapse ( 20).

Other Pathways

Interestingly, when physostigmine, a drug that increases brain acetylcholine, is administered before methylphenidate, it prevents the exacerbation, indicating that the 
worsening may be mediated by a dopaminergic-cholinergic imbalance ( 21). Physostigmine itself, however, does not reduce psychosis, suggesting that the underlying 
process is not amenable simply to altering cholinergic tone. Subsequently, nicotinic cholinergic receptors have been reported to play an important role in the inhibition 
of extraneous environmental noise. This observation has implications for deficits in gating sensory stimuli reported in schizophrenic patients ( 22).

Other systems (e.g., neurotransmitter, neuropeptides, neurohormonal) may also play important central or modulating roles in the psychotic process ( Table 5-2 and 
Table 5-3). In addition to dopamine, the following have been implicated:

TABLE 5-2. New drug treatments for psychosis classified by biochemical activity a

TABLE 5-3. Atypical antipsychotic receptor binding profiles a

Serotonin (5-HT)
Norepinephrine (NE)
g-Aminobutyric acid (GABA)
Glutamate (GLU)
Neuropeptides

Indeed, a leading hypothesis as to why newer agents produce fewer EPS and perhaps provide greater benefit for negative symptoms is a more potent effect on the 
serotonin 5-HT2 receptor subtype. Thus, the ratio of 5-HT 2/D2 blockade has become an important measure of an agent's potential “atypicality” ( 5, 6). In addition, these 
novel antipsychotics have a neuroreceptor profile that differs substantially from the neuroleptics. For example, clozapine (Clozaril) is a dibenzothiazepine derivative 
with affinity for a variety of neurotransmitter receptors, including several serotonin receptors (5-HT 1C, 5-HT3, 5-HT6, and 5-HT7) that may modulate dopamine activity 
and contribute to this agent's atypical action. In addition, it is likely that clinically effective doses of clozapine antagonize 5-HT 2A and 5-HT2C receptors (23). The 
resulting increased 5-HT 2A/D2 ratio may be one basis for clozapine's unique antipsychotic efficacy ( 24). At clinical doses, clozapine also has a somewhat lower affinity 
for D2 receptors, which may account for its low propensity to evoke EPS, as well as its negligible neuroendocrine effects ( 25, 26).

Conclusion

All clinically effective antipsychotics block DA receptor activity. Further, stimulation of this neurotransmitter can induce psychotic symptoms de novo or exacerbate an 
existing psychotic disorder. Atypical agents have differential impacts on other systems (e.g., 5-HT) in comparison with the earlier neuroleptic agents. They also 
selectively target specific DA tracts that may mediate the pathological condition, while sparing those tracts that mediate the unwanted adverse effects (e.g., EPS, TD).

EFFECTS ON COGNITION AND BEHAVIOR

Investigators have attempted to assess the impact of antipsychotics on the cognitive and the behavioral disturbances characteristic of schizophrenia. The 
antipsychotics decrease typical, but nonspecific, positive symptoms such as hallucinations and delusions ( Table 5-4). Thus, labeling them as “antischizophrenic” 
agents is too restrictive inasmuch as they also benefit such disparate disorders as psychotic depression or mania, late-onset paraphrenia, and organic-induced 
psychosis. As the symptoms reduced by neuroleptics are typical of psychosis in general, these agents are best conceptualized as a type of antipsychotic.



TABLE 5-4. Effect of neuroleptics on symptoms of schizophrenia a

Serious mental disorders fundamentally alter one's personality. Evidence from controlled studies demonstrates that antipsychotics can “normalize” 
thought processes. Some claim that the involuntary administration of these drugs violates a patient's freedom of speech. In fact, with the onset of a psychotic 
episode, patients' “normal” mental processes become loose, rambling, illogical, circumstantial, incoherent, and inappropriately concrete and are often characterized 
by bizarre thought and speech patterns. Delusional ideas may dominate, with or without visual or auditory hallucinations.

There are several studies measuring cognitive performance before (drug-free) and after treatment that find a marked improvement on medication. Whereas it is true 
that some drugs have sedative properties, this is more than counteracted by their ability to correct disturbances of thought. The net effect is that a patient's cognitive 
functions are much improved, at times approaching premorbid status.

Antipsychotics can activate retardation or diminish excitation; therefore, “tranquilizer” is a misnomer. These agents do not, in any real sense, produce a state of 
tranquility in normal or psychotic individuals; in fact, normal control subjects often find their effects unpleasant. An appropriate analogy may be aspirin, which reduces 
an elevated temperature but typically does not alter normal temperature. Another example is insulin, which replaces the absent endogenous supply and restores a 
diabetic to normal glucostasis. So, too, antipsychotics normalize cognition and behavior.

In 1977, Spohn and coworkers (27) studied the effect of these agents in 40 chronic patients, who underwent a 6-week, placebo washout phase and were then 
randomly assigned to CPZ or placebo. In contrast to placebo, CPZ was found to:

Enhance concentration.
Reduce overestimation and fixation time on a perceptual task.
Increase the accuracy of perceptual judgment.

The common denominator was the patients' ability to attend appropriately to a given task.  Further, attentional dysfunction, information-processing impairment, 
and autonomic dysfunction were improved more in the drug-treated group.

In another study, drug-induced improvement in schizophrenic symptoms was also measured using the Brief Psychiatric Rating Scale (BPRS) and the 
Holtzman-Johnstone Thought Disorder Index (which elicits responses to standardized stimuli, i.e., the Rorschach test and the Wechsler Adult Intelligence Scale) ( 28). 
Each response to the index was blindly categorized to quantify the level of thought disorder, which, although substantial before treatment, showed a marked 
improvement with adequate drug therapy. Further, thought disorder improved during the same period and to the same degree as the other symptoms ( Fig. 5-3).

FIG. 5-3. Effects of neuroleptics on thought disorder and behavioral symptoms of schizophrenia. BPRS, Brief Psychiatric Rating Scale; TDI, Thought Disorder Index. 
(From Davis JM, Barter JT, Kane JM. Antipsychotic drugs. In: Kaplan HI, Sadock BJ, eds. Comprehensive textbook of psychiatry, 5th ed. Baltimore: Williams & 
Wilkins, 1989:1604, with permission.)

Conclusion

Assuming antipsychotics work (at least in part) by blocking DA receptors, it is not known why such blockade leads to a lessening of psychosis, but clearly, these 
agents do more than control agitation. Further, neuroleptics are most effective for positive symptoms. Novel agents may also inhibit mesocortical dopamine neurons, 
which, in turn, would enhance frontal lobe function, perhaps explaining why novel antipsychotics may reduce negative symptoms. This latter effect is also consistent 
with the hypothesis that the dorsal lateral prefrontal cortex may be particularly important when considering negative symptoms, as opposed to the anterior cingulate or 
limbic systems, which may underlie more classic or “positive” psychotic symptoms (Table 5-5) (29). Terminology should reflect available data, particularly because the 
cause of schizophrenia is not known, nor is it known how, in general, an antidopamine action benefits psychotic disorders. PET studies of obsessive-compulsive 
disorder find increased activity in the basal ganglia, which may prolong the “on-line” time of obsessive ideation. It is tempting to speculate that antipsychotics, also 
working through their effects on the basal ganglia, allow thought patterns to stay “on-line” for longer periods, thus approximating a more normal pattern. The practical 
consequence of drug treatment is that patients become less psychotic, as manifested by an improvement in all aspects of the syndrome, including thought disorder, 
cognition, mood, and behavior (30).

TABLE 5-5. Schizophrenia: symptom complexes

MANAGEMENT OF ACUTE PSYCHOSIS

Efficacy for Acute Treatment

Neuroleptics



Most double-blind studies evaluating the efficacy of antipsychotics find them superior to placebo for the treatment of acute and chronic psychotic disorders (primarily 
schizophrenia). For example, a classic double-blind, random-assignment investigation by Cole et al. ( 31) compared the response of schizophrenics treated with 
antipsychotics or placebo. In a reexamination of the data, we compared the fate of the 10% to 20% who had the best outcome ( 32). A small percentage recovered 
completely without residual symptoms in 6 weeks, representing about 16% of those on an active drug, but only about 1% on placebo. This is a remarkable difference, 
and although some did relatively well without medication, it is likely that they would have done even better with active drug therapy. Further, in the drug-treated group, 
only 2% deteriorated, in contrast to 33% in the placebo group. It is true that some patients showed little improvement with antipsychotics, but if they had been given 
only placebo, these patients most likely would have deteriorated even more. Thus, at both ends of the prognostic spectrum, there appears to be a substantial benefit 
from drugs.

In some of the studies, the dosage was too low to produce an effect; but when adequate, these agents were consistently superior to placebo. The magnitude of 
improvement in the drug-treated group was considerable whether evaluated by the degree of change (e.g., worse, no change, slight improvement, marked 
improvement) or degree of remission (e.g., full remission, only minimal symptoms, still mildly ill, moderately ill, or severely ill). Results from a National Institute of 
Mental Health (NIMH) Collaborative Study, combining both types of evaluation, are presented in Table 5-6 (31, 32). These results can be summarized as follows:

TABLE 5-6. Efficacy of antipsychotics

Sixteen percent of the drug-treated versus only 1% of the placebo-treated groups were in complete remission or very much improved.
Twenty-nine percent of the drug-treated and 11% of the placebo group were evaluated as improved, with only borderline symptoms.
Sixteen percent of the drug-treated and 10% of the placebo group were evaluated as improved, with mild symptoms remaining.
Eight percent of patients did poorly on active drug (i.e., rated as not improved or still ill), compared with 48% on placebo.
Only 2% of those on an antipsychotic versus 33% of the placebo patients deteriorated during 6 weeks of treatment.
The largest differences between the drug- and the placebo-treated patients are seen at both ends of the outcome spectrum.

This study also found that new schizophrenic symptoms often emerged during the 6 weeks of placebo treatment, whereas worsening of symptoms was prevented by 
antipsychotics. Heinz Lehmann (33) coined the term “psychostatic” to describe the ability of phenothiazine antipsychotics to prevent the reemergence of 
symptoms.

The time course of improvement for most acutely psychotic patients on these agents ( Fig. 5-4) demonstrates that most therapeutic gain occurs during the first 6 
weeks, although further progress can be realized much later (e.g., clozapine). Thus, some patients improve rapidly, within a few days, whereas others show gradual 
changes over several months. There is no evidence for clinical tolerance, for if there were, one would have to increase the dose over time. Fixed-dose studies, 
however, show that the initial effective amount of drug does not lose efficacy. In addition, patients do not require higher doses after several weeks of treatment; 
instead, the reverse appears to be true. It is also clear that antipsychotics do not produce dependency of the barbiturate, stimulant, or narcotic type.

FIG. 5-4. Severity of illness over time in patients treated with phenothiazines. (From Cole JO, Davis JM. Antipsychotic drugs. In: Bellak L, Loeb L, eds. The 
schizophrenic syndrome. New York: Grune & Stratton, 1969:478–568, with permission.)

In the hope of developing either a more effective agent or one with fewer adverse effects, medicinal chemists have synthesized a number of new compounds. 
Preclinical animal model studies are used to select potentially useful drugs, using a profile of pharmacological properties reflecting differential blockade of dopamine, 
as well as other neurotransmitter systems (e.g., 5-HT). This research has led to the development of several new classes, as noted earlier in this chapter.

The question immediately arises as to whether any of the drugs in these various classes are superior to CPZ for the typical patient, for particular symptoms, or for 
subgroups of patients. With the exception of promazine and mepazine, all neuroleptics are clearly superior to placebo or nonspecific sedatives (e.g., phenobarbital; 
Table 5-7, Table 5-8, Table 5-9 and Table 5-10). Comparisons with CPZ in controlled trials found mepazine and promazine inferior to CPZ, but all other agents were 
equal to CPZ in therapeutic efficacy (Table 5-10). Other controlled trials using thioridazine or trifluoperazine as standards also found all other neuroleptics to be 
comparable with these agents (Table 5-10). Whereas there were trends at times favoring one agent over another, they were usually not statistically significant, and an 
inspection of the data finds no agent to be consistently superior to any other. Furthermore, all these drugs produced consistent changes in the same symptoms. 
These similarities are quite striking and support the theory that they work through a common mechanism of action (e.g., dopamine blockade). Furthermore, relevant 
differences are primarily related to their side effect profiles.



TABLE 5-7. Neuroleptic versus placebo in controlled studies of schizophrenia a

TABLE 5-8. Later generation neuroleptics versus placebo for schizophrenia: acute treatment

TABLE 5-9. Neuroleptics versus phenobarbital for schizophrenia: acute treatment

TABLE 5-10. Effectiveness of other neuroleptics compared with chlorpromazine, thioridazine, and trifluoperazine

Pimozide is FDA-labeled for Tourette's disorder and is particularly interesting in that it is a highly specific DA antagonist that may produce fewer adverse effects than 
haloperidol. In open studies with adequate doses, this agent has demonstrated efficacy for acute schizophrenia. Several double-blind trials comparing pimozide with 
other neuroleptics also found it to be an equally effective maintenance therapy ( 34, 35, 36, 37 and 38). We consider this agent to be as effective as the other standard 
agents, with the same, but perhaps less severe, side effects.

Novel Antipsychotics

All the novel antipsychotics have an enhanced 5-HT 2 to D2 receptor affinity ratio and a lower, though not negligible, affinity for the D 2 receptor.

Based on both preclinical and clinical data, the following apply to the novel antipsychotics:

Each may have antipsychotic efficacy below EPS thresholds for many patients.
Each has a favorable efficacy/adverse effects ratio.
Therapeutic doses of each usually evoke minimal or no extrapyramidal reactions.
Each is effective in alleviating positive and negative symptoms, particularly drug-induced secondary negative symptoms of schizophrenia.
Most have minimal or no endocrine effects.

Clozapine

Receptor-Binding Studies. Clozapine (Clozaril) is the first clinically effective antipsychotic with an atypical profile ( 39, 40). Using PET scanning, Farde and coworkers 
(41, 42) demonstrated that patients receiving neuroleptics exhibit striatal D 2 receptor occupancy in the 70% to 89% range. Further, those agents with greater 
propensity to induce EPS had higher D2 receptor occupancy rates (82 ± 4% versus 74 ± 4%), whereas no patients with occupancy rates below 75% had any EPS ( 41). 
Farde and colleagues then demonstrated that the D 2 occupancy rate of clozapine (125 to 600 mg/day) was between 20% and 67%. Thus, clozapine's low incidence of 
EPS may well be due to a subthreshold level of D2 occupancy at clinical doses (25).

Because clozapine is an effective D 4 receptor blocker, there has been speculation that its superior efficacy may be a consequence of this property. Several D 4 
antagonists or D4/5-HT2 antagonists have been studied in early clinical investigations; however, they failed as effective treatments for schizophrenia in phase II trials. 
There is a striking correlation between clinical efficacy and D 2 blockade with most antipsychotics. Clozapine is a partial exception because it is a weaker D 2 antagonist 
than other agents at usual clinical doses. Although the pharmacological reason for clozapine's greater efficacy has not been elucidated, there is little evidence that its 
greater efficacy is explained by D4 antagonism.

In summary, compared with neuroleptics, clozapine:

Has a lower affinity for D2 receptors.
Binds proportionately more to D1 and D4 receptors.



Appears to act selectively on cortical and mesolimbic DA neuronal systems (in preference to the nigrostriatal and tuberoinfundibular areas).
Blocks 5-HT2 receptors.
Has few or no EPS effects across the recommended dosing range.
Has effects on several other neurotransmitter systems (e.g., NE, acetylcholine).
Has a decreased rate of sexual and reproductive dysfunction.

More than 25 years' experience has established that clozapine is an effective treatment for:

Acute and maintenance therapy of schizophrenia
Neuroleptic treatment-responsive and treatment-refractory psychoses
Negative symptoms, including EPS-related (43, 44)

Because of the difficulty in differentiating primary from secondary negative symptoms, however, continued assessment of clozapine's benefit is needed ( 45, 46, 47 and 
48). Furthermore, clozapine's ability to improve cognitive function may be even more pronounced than its effects on negative symptoms ( 47, 48, 49, 50 and 51).

The long-term effects of clozapine were documented after 18 months of treatment that led to substantial improvement in symptoms and social functioning in 
approximately 70% of previously treatment-refractory patients. This study used a mirror-image design that compared response to neuroleptics over a similar earlier 
period of time (52). Another study of 96 previously treatment-resistant patients treated with clozapine for at least 2 years revealed marked improvement in the BPRS 
total scores, as well as positive and negative symptom subscale scores; Global Assessment Scale scores; Quality of Life scores; work functioning; capacity for 
independent living; and rehospitalization rates ( 53).

Clozapine also has been shown to benefit schizoaffective and bipolar patients with treatment-refractory mania ( 54); patients with Parkinson's disease; and those with 
other neurological disorders with psychoses, such as Huntington's disease. Although clozapine has been shown to be an effective agent in the elderly, its usefulness 
in this population is limited because of its anticholinergic, sedative, cardiovascular, and potentially toxic effects on the bone marrow ( 55). In a study of 12 elderly 
female psychotic patients on clozapine (maximal daily dose, 300 mg), for example, five were taken off clozapine because of postural hypotension, one had a nonfatal 
episode of agranulocytosis, and one had leukopenia ( 56).

Therapeutic Efficacy. Early evidence supporting clozapine's efficacy came from one double-blind, placebo-controlled study and six other neuroleptic-controlled, 
random-assignment studies (43, 57, 58, 59 and 60; Novartis, unpublished data). When compared with neuroleptics such as CPZ and haloperidol, clozapine was found 
to be more effective (i.e., three studies found clozapine significantly superior and two others found a trend favoring clozapine ( p = 0.10)). When the results of these 
studies were combined, the probability that clozapine is superior to neuroleptic antipsychotics was highly statistically significant ( p = 1 × 10–10) (Table 5-11 and Table 
5-12).

TABLE 5-11. Clozapine versus neuroleptics for schizophrenia: acute treatment

TABLE 5-12. Clozapine versus neuroleptics for schizophrenia: acute treatment—summations

Remembering that when a large number of patients are studied, a relatively small effect can become statistically significant, this evidence seems to establish that 
clozapine is more effective than conventional agents. Because clozapine is marketed in over 20 countries, there has been wide clinical experience and several open 
trials supporting its efficacy as well.

Even though this agent has been found to be superior to neuroleptics, as well as to placebo, and beneficial in a substantial proportion of nonresponders, its side 
effect profile has been a major obstacle to its widespread use. Specifically, agranulocytosis (approximately 0.5 % to 1% incidence) and seizures (usually with higher 
doses) are the most serious side effects.

Given clozapine's significant adverse effects, Lieberman and colleagues ( 39) recommend its use only in psychotic patients who are clear nonresponders to other 
agents, in that they:

Failed three trials of different agents from at least two chemical classes.
Were treated for at least 6 weeks.
Received doses in excess of 1,000 mg chlorpromazine equivalents.
Had therapeutic drug monitoring (TDM) or parenteral administration to control for rapid metabolism or a large first-pass effect.

More recently, some have advocated for adequate trials with at least one other novel agent and one neuroleptic before a trial with clozapine.

Clozapine For Comorbid Substance Abuse or Dependency. Comorbidity of alcohol/substance abuse or dependency with schizophrenia is substancial. In this context, 
Green and coworkers (61) made an interesting observation in two patients with schizophrenia and excessive alcohol abuse. These patients experience a dramatic 
decrease in alcohol use coincidental with beginning treatment with clozapine. Buckley and colleagues ( 62), as well as Marcus and Snyder (63), also observed a 
similar phenomenon in patients with comorbid schizophrenia and substance abuse treated with clozapine. Furthermore, Yovell and Opler ( 64) noted a decrease in 
craving for cocaine in clozapine-treated patients with schizophrenia. Several groups have also reported decreased smoking in schizophrenic patients treated with 
clozapine. It is likely that dopamine mediates the euphoria that is the common denominator of substance abuse. Through various mechanisms, an increase in 
dopamine release may be the common denominator for the pleasure of smoking, narcotic addiction, cocaine abuse, and alcoholism. Subsequently, Drake et al. ( 65) 



conducted several systematic observational studies. For example, 151 patients who were comorbid for alcohol use disorder were followed in a psychosocial treatment 
study. Of this group, 36 patients were treated with clozapine, which produced a significant reduction in the severity of alcohol use that was correlated with 
improvement of negative symptoms. The remission rate of alcohol abuse was 79% in patients comorbid for alcohol use disorder taking clozapine as compared with 
only 34% of those not on clozapine. These researchers also conducted a retrospective survey of 36 dual-diagnosis, schizophrenic patients with comorbid substance 
use disorder, and 85% demonstrated a decrease in symptoms. Although definitive, controlled, randomized studies have yet to be reported, this study is an interesting 
lead.

Starting doses should be in the range of 25 to 50 mg/day and titrated up slowly to minimize hypotension. The usual therapeutic range is 300 to 500 mg/day (the 
recommended maximal dose is 900 mg/day). The usual therapeutic dose is typically achieved in 2 to 5 weeks and should be maintained for several more before 
considering an increase. In this context, Perry and colleagues found a therapeutic threshold clozapine plasma level of 350 ng/mL (i.e., 64% with levels above this 
responded, versus only 22% with levels below this point), which required an average dose of 380 mg/day ( 66).

Risperidone

Receptor-Binding Studies. Risperidone (Risperdal) is a benzisoxazole derivative that has a relatively high 5-HT 2A/D2 ratio and relatively fewer and milder EPS than 
neuroleptics at its clinically effective doses. Receptor-binding studies of risperidone and its active metabolite, 9-OH-risperidone, in comparison with other novel 
antipsychotics revealed that:

In vitro:

Risperidone, 9-OH-risperidone, and ziprasidone had the highest affinity for human D 2 receptors.
Olanzapine was slightly less potent at D2 receptor sites.
Clozapine and quetiapine showed two orders of magnitude lower D2 affinity (67).

In vivo:

Risperidone, 9-OH-risperidone, olanzapine, and clozapine maintained a higher potency for occupying 5-HT 2A than D2 receptors.
Risperidone had a 5-HT2A versus D2 potency ratio of about 20.
High potency for 5-HT2A occupancy was observed for risperidone and olanzapine.

All the various compounds also displayed high to moderate occupancy of adrenergic a 1-receptors, with clozapine occupying even more a 1-receptors than D2 
receptors. Clozapine also showed predominant occupancy of H 1 receptors and occupied cholinergic receptors with equivalent potency to D 2 receptors.

A stronger predominance of 5-HT2A versus 2 receptor occupancy, combined with a more gradual occupancy of 2 receptors, differentiated risperidone and 
9-OH-risperidone from the other novel compounds. The predominant 5-HT2A receptor occupancy probably plays a role in the beneficial action of risperidone on 
the negative symptoms of schizophrenia, whereas maintenance of a moderate occupancy of D 2 receptors seems adequate for treating the positive symptoms. 
Combined 5-HT2A and D2 occupancy and the avoidance of excessive D2 receptor blockade are believed to reduce the risk for EPS ( 67, 68, 69, 70 and 71). While 
risperidone also has a high affinity for the 5-HT 7 but not for the 5-HT6 receptor, the importance of this differential activity is not clear.

Nyberg and colleagues (72) were the first to demonstrate that risperidone induces marked occupancy of central 5-HT 2 and D2 receptors in vivo. About 60% (range, 
45% to 68%) of the 5-HT2 receptors in the frontal cortex and about 50% (range, 40% to 64%) of the D 2 receptors in the striatum were occupied 4 and 7 hours, 
respectively, after a single oral dose of 1 mg. These results indicate that 5-HT 2 receptor occupancy should be very high at doses of 4 to 10 mg daily.

Because antipsychotic-induced EPS is related to the level of D 2 receptor occupancy, Kapur and his colleagues ( 73) used [11C]raclopride PET scans to determine in 
vivo D2 receptor-binding characteristics in nine patients receiving 2 to 6 mg/day of risperidone. These authors found that the mean level of receptor occupancy 
was 66% at 2 mg, 73% at 4 mg, and 79% at 6 mg. Further, the three patients who had the highest receptor occupancies experienced mild EPS that did not require 
antiparkinsonian medication. These results suggest that risperidone 4 to 6 mg daily achieves a D 2 receptor occupancy similar to that of neuroleptics and higher than 
that of clozapine. The occurrence of EPS at higher levels of D 2 receptor occupancy in this study and in previous clinical trials indicates that risperidone's high 5-HT 2 
affinity provides some protection against EPS. Clinical and laboratory data suggest that when the D 2 receptor occupancy exceeds a certain threshold, any 
5-HT2-mediated protection against EPS may be lost. Risperidone's low propensity to evoke EPS is progressively diminished as its dose increases and its 
occupancy of D 2 receptors rises. Thus, there is a dosage range between inducing and not inducing EPS. Kapur (14) concluded that “5-HT2 converts the 
erstwhile neuroleptic threshold for EPS into a 'neuroleptic foyer”' that provides “a larger window of treatment above the therapeutic threshold, but it does not 
guarantee freedom from EPS.”

Therapeutic Efficacy. The therapeutic efficacy of risperidone for schizophrenia has been well established in several controlled trials conducted worldwide ( 74, 75). 
The clinical efficacy trials performed to support approval of risperidone by regulatory agencies have all been published. Therefore, it is appropriate to combine these 
data using meta-analytic techniques to explore the efficacy of risperidone compared with neuroleptics. For most drugs, the relationship of dose and response is 
defined by the classic sigmoidal curve. Thus, as the dose (or plasma level) increases beyond a threshold and reaches the linear portion of the curve, response 
increases. Once the dose is high enough to produce maximal clinical response, the dose-response curve then levels off.

Because a therapeutic window has been hypothesized to exist for neuroleptics, its existence for risperidone is a reasonable supposition. Indeed, evidence to support 
such a window was established in the North American Clinical Trial and the International Collaborative Study, both of which found doses of 4, 6, and 8 mg superior to 
higher or lower doses of risperidone.

In a study design with multiple groups, there will always be one group with a better outcome because of statistical variations. Therefore, a meta-analysis focusing on 
the 4–8-mg dose range of risperidone may only take advantage of such a statistical artifact (i.e., a best-case scenario). If we assume that doses of 4 mg or above are 
sufficient to produce an optimal response, then averaging all the doses above 4 mg may be the best estimate of the true efficacy of risperidone (i.e., a worst-case 
scenario). We calculated both scenarios using a meta-analysis on the published double-blind, random-assignment, controlled studies of risperidone versus 
neuroleptics to explore whether there is a difference in efficacy. Additionally, we performed a meta-analysis comparing doses of 10 mg or higher versus the dose 
range of 4 to 8 mg to see whether there is statistical evidence for a therapeutic window.

There are two basic types of meta-analysis: one is based on the number of patients who respond or do not respond to medication; the other is based on the mean 
improvement in the drug and the control groups. The former analysis can be considered a fourfold table of responders or nonresponders to the experimental treatment 
versus placebo or a standard treatment. The latter uses the method of Hedges and Oklin, which is based on the mean improvement score (and then the standard 
deviation) of patients receiving new drug versus conventional drug in each investigation. We performed both types of analysis (see also Chapter 2).

All these studies essentially use the same definition for responder (i.e., 20% improvement on a standard rating instrument, usually the Positive and Negative 
Symptoms Scale [PANSS]). Because this criterion is the standard and was decided beforehand, there is no statistical problem of a post hoc choice of optimal cutoff 
points for dichotomization.

It is important to first examine the possible superiority of a new versus conventional drug on the PANSS or the BPRS total scores before examining the effect on 
positive, negative, and general symptoms. If the overall effect is not significant, greater efficacy on one subscale may be balanced by a lesser outcome on another 
subscale. Our meta-analysis clearly shows risperidone to be significantly superior overall to both placebo and haloperidol for general symptoms  (76) (Table 
5-13). This outcome is consistent with our reanalysis of the North American Clinical Trial data, which found risperidone superior to haloperidol for both 
positive and negative symptoms.



TABLE 5-13. Risperidone versus placebo for schizophrenia: acute treatment

Risperidone Versus Clozapine. Several studies have also compared the efficacy and the safety of risperidone with clozapine in treatment-refractory schizophrenia ( 77, 
78, 79, 80, 81 and 82). The results indicate that both agents may be comparably effective. Bondolfi et al. ( 82), for example, conducted an 8-week randomized, 
double-blind trial of risperidone versus clozapine in 86 treatment-resistant, physically healthy, chronic schizophrenics, each of whom had a total score of 60 to 120 on 
the PANSS. After a 1-week washout period, risperidone was increased to 6 mg/day or clozapine to 300 mg/day for the first segment of double-blind administration. At 
treatment endpoint, the mean daily doses were risperidone 6.4 mg (range, 3 to 10 mg/day) versus clozapine 291.2 mg (range, 150 to 400 mg/day). Patients were 
examined on days 7, 14, 21, 28, 42, and 56, and evaluated with the PANSS and the % Clinical Global Impression (CGI) scales. Clinical improvement was defined as 
20% or greater reduction in the total PANSS score. EPS was also assessed by means of the Extrapyramidal Symptom Rating Scale (ESRS), while other adverse 
effects were rated by the UKU side effect rating scale. Both risperidone and clozapine were effective and safe. Although the overall incidence of treatment-emergent 
adverse effects was generally the same in both groups, significantly more patients on clozapine reported asthenia, lassitude, or increased fatigability, as well as 
weight gain. A meta-analysis of four randomized comparison trials found no difference in efficacy between these two agents. The doses of clozapine, however, were 
relatively low (Table 5-13).

Mood Disorders. Risperidone has also been reported to benefit major depressive disorder with psychosis, bipolar mania, and schizoaffective disorder ( 83, 84, 85, 86 
and 87).

In a few bipolar or schizoaffective patients, behavioral stimulation may be a prodrome to hypomania or mania. In this context, Dwight and colleagues ( 88) reported on 
eight consecutive patients with schizoaffective disorder by DSM-III-R criteria (six bipolar type, two depressive type). Of the six patients with bipolar schizoaffective 
disorder, four received risperidone alone, one had risperidone added to lithium (1,200 mg/day), and one had risperidone added to valproate (3,000 mg/day). The two 
patients with the depressive subtype of schizoaffective disorder received risperidone alone. The six patients in the bipolar group exhibited an increase in manic 
symptoms after 7 days of risperidone treatment, whereas all patients with substantial depressive symptoms displayed significant reductions in Hamilton Depression 
Rating Scale (HDRS) scores. The authors conclude that at least two possibilities may account for these observations: risperidone may have been ineffective in 
reducing manic symptoms in this small series of patients and symptomatic worsening may have been caused by progression of illness alone, or risperidone may have 
precipitated or exacerbated symptoms of mania. Several indications support the latter possibility. First, risperidone is a potent 5-HT 2 receptor antagonist, which may 
imbue it with antidepressant activity ( 89, 90). Second, three patients who were depressed at the time of risperidone administration experienced an apparent switch 
into mania, reflected by an increase in their Young Mania Rating Scale scores and a decrease in their HDRS scores over the same interval. Third, in two patients, the 
addition of valproate reduced manic symptoms. Last, all patients with depressive symptoms had considerable improvement.

In contrast, other reports have indicated that risperidone may have precisely the opposite effect in bipolar and schizoaffective patients, with good-to-excellent 
mood-stabilizing and antipsychotic effects noted and no emergent cases of mania or hypomania. Tohen and coworkers ( 91), for example, effectively treated 20 bipolar 
I patients with a mean risperidone dosage of 5.1± 1.6 mg/day for more than 6 weeks with no induction of mania. Madhusoodanan and colleagues ( 92) also reported 
on two elderly schizoaffective, bipolar type, and two elderly bipolar patients who received a mean risperidone dosage of 1.9 ± 0.9 mg/day for about 3 weeks with a 
good response and no induction of mania or hypomania.

Janicak et al. (87) studied the relative efficacy and safety of risperidone versus haloperidol in the treatment of schizoaffective disorder. Sixty-two patients (29 
depressed type, 33 bipolar type) entered a randomized, double-blind, 6-week trial of risperidone (up to 10 mg/day) or haloperidol (up to 20 mg/day). They found no 
difference between risperidone and haloperidol in the amelioration of psychotic and manic symptoms nor any significant worsening of mania with either agent. For the 
total PANSS, risperidone produced a mean decrease of 16 points from baseline, compared with a 14-point decrease with haloperidol. For the total CARS-M scale, 
risperidone and haloperidol produced mean change scores of 5 and 8 points, respectively; and for the CARS-M mania factor, 3 and 7 points, respectively. 
Additionally, risperidone produced a mean decrease of 13 points from the baseline 24-item HAM-D compared with an 8-point decrease with haloperidol. In those 
patients who had more severe depressive symptoms (HAM-D baseline score ¢20), risperidone produced at least a 50% mean improvement in 12 of 16 (75%) patients, 
in comparison with 8 of 21 (38%) patients receiving haloperidol. Haloperidol produced significantly more EPS and resulted in more dropouts due to any side effect.

Although the data are relatively limited, we believe that risperidone may be a potential mood-stabilizing agent, and that lower doses and a slower escalation can 
substantially reduce any risk of a switch in mood phases ( 93).

Other Disorders. Risperidone therapy has been tried in several other conditions with mixed results, including:

Tic disorders
Mental retardation or pervasive developmental disorders
Psychiatric disorders caused by a medical condition (e.g., acquired immune deficiency syndrome [AIDS]; organic delusional disorders)
Agitated or aggressive states, including those associated with dementia
Anorexia nervosa
Personality disorders (e.g., borderline and schizotypal)
Obsessive-compulsive disorder
Posttraumatic stress disorder
Various other psychotic disorders, such as brief psychotic disorder, delusional disorder, shared psychotic disorder, substance-induced psychotic disorder, and 
psychotic disorder not otherwise specified (94)

Developmentally disabled. The effect of risperidone in 63 adult, developmentally disabled men with disruptive, agitated, aggressive, or self-injurious behaviors was 
compared with their previous behavior on neuroleptics, usually haloperidol ( 95). Although not blinded, the clinical staff observed behavior without knowledge of 
medication. Targeted behaviors were measured for 6 months before treatment with risperidone began and then for each month after treatment. The mean dose of 
risperidone was 5.6 mg/day, and the mean duration was 643 days. Risperidone lowered ratings of self-injurious behavior from 55 to 18 and aggressive behavior from 
23 to 9, while also producing a modest increase in appropriate social behaviors. The most striking finding of this mirror-image study was the reduction of aggression, 
which was not due to sedation because social interactions also increased.

In another study, 118 children with IQs ranging from 35 to 84 who demonstrated conduct disorder were randomized to risperidone (at a mean dose of 1.23 mg/day) 
versus placebo in a double-blind design ( 96). In comparison with placebo, risperidone produced a statistically significant reduction in insecure/anxious behavior, 
hyperactivity, self-injurious/stereotyped behavior, irritability, and aggressive/destructive behavior, as well as an increase in adaptive social behavior. The latter is 
important because it shows that the changes are not due to sedation, although more somnolence was apparent with risperidone.

Conduct disorder. The response of aggressive behavior in 20 patients with conduct disorder was evaluated in a double-blind, random-assignment, 10-week study 
comparing placebo with risperidone (dose range, 1.5-3 mg/day) ( 97). Children 5-15 years of age without mental retardation (i.e., IQ >80) and without attention deficit 
hyperactivity disorder (ADHD) were studied. The primary outcome variable was the Rating of Aggression against People and/or Property Scale. A 5 on this scale 
indicates that a person frequently attacks others and destroys property; 4, occasional attacks on people and destroys property; 3, a person either fights or is 
destructive; 2, someone is verbally abusive; 1, no aggression reported. At baseline, the children's mean score was about 3.7. At 10 weeks, those on placebo had 



scores of about 3.5, but those on risperidone had dropped to about 2.0.

Switching from Clozapine to Risperidone

Patients often switch from clozapine to risperidone because of:

Clozapine's side effects
The weekly venipunctures required for hematological monitoring
The cost of clozapine and laboratory testing
The hope that risperidone will be safer and at least as effective

Early after the introduction of risperidone, many patients who were doing reasonably well on clozapine risked deterioration by abruptly switching to risperidone. 
Indeed, a number of case reports have been published of patients who switched from clozapine to another atypical antipsychotic such as risperidone and then 
relapsed. Clinical evidence exists for a clozapine withdrawal syndrome manifested by worsening psychosis. Because it is possible that clozapine is uniquely effective 
for some patients, before switching a previously neuroleptic-refractory patient benefiting from clozapine, the clinician should very carefully weigh the risk of clozapine 
discontinuation with the possibility of a safer, as well as comparable, therapeutic response to an agent such as risperidone. This discontinuation is done best by 
cross-tapering or overlapping clozapine with the alternate agent (e.g., starting with a low risperidone dose [0.5 mg/day]) and gradually increasing it while reducing the 
clozapine over many weeks (98).

Switching from Risperidone to Clozapine

As noted earlier, this switch should always be done by cross-tapering, thus overlapping risperidone with clozapine. We suggest starting with a low clozapine dose 
(12.5 or 25 mg/day), with gradual increments, paralleled by a gradual reduction of the risperidone until it is totally discontinued.

Clozapine Plus Risperidone

In this context, there is anecdotal clinical data indicating that risperidone and clozapine can be overlapped or used concomitantly with beneficial results 
and no serious adverse reactions (99, 100, 101 and 102). This strategy has been used successfully for residual positive symptoms during clozapine therapy and in 
patients who relapsed when a neuroleptic was withdrawn from combined therapy with clozapine. Indeed, up to 60% of clozapine-treated patients receive additional 
medication, including a second antipsychotic.

Among the reports on overlapping or combining clozapine and risperidone, some pharmacokinetic interactions have been reported ( 100, 103, 104 and 105).

Case Example: Because of a patient's partial response to 5 months of clozapine therapy at 600 mg/day, risperidone was added for augmentation (started with 0.5 mg 
b.i.d. and increased to 1 mg b.i.d. after 1 week). Before this addition, the clozapine plasma level was 344 ng/mL, but after 2 weeks of risperidone augmentation, the 
level was elevated to 598 ng/mL with no adverse effects and substantial clinical benefit. In another report, there was an increase in the steady-state plasma levels of 
clozapine (675 mg/day) and its active metabolite norclozapine after the addition of risperidone 2 mg/day in a patient treated for 2 years. Before the addition of 
risperidone, her clozapine and norclozapine levels were 829 and 1,384 ng/mL, respectively. Two days after risperidone was added, these levels rose to 980 and 
1,800 ng/mL. Clozapine dosage was reduced to 500 mg/day, and after 5 days of combined treatment with 4 mg/day of risperidone, the clozapine and norclozapine 
levels were 110 and 760 ng/mL, respectively. Aside from some mild oculogyric crises, she had no symptoms of clozapine toxicity or clinical changes during the period 
of cross-tapering. In another case, risperidone was added to clozapine because the patient had relapsed after discontinuation of fluphenazine and had not responded 
to clozapine. The addition of risperidone resulted in an acute remission of psychosis ( 100).

Because coadministered clozapine and risperidone may result in elevated plasma levels of clozapine and norclozapine, plasma levels should be monitored 
when these drugs are prescribed concurrently. Not all patients receiving risperidone as an adjunct to clozapine therapy, however, experience significant increases 
in blood levels. For example, in an open clinical trial, 12 patients were treated with clozapine (mean daily dose, 479.2 ± 121.5 mg; range 250 to 700 mg/day) and 
risperidone (mean daily dose, 3.8 ± 1.4 mg; range 2 to 6 mg) (66). In seven patients, clozapine serum concentrations assayed before and after 4 weeks of risperidone 
treatment increased nonsignificantly by 2.2% (i.e., from 374.6 ± 143.9 ng/mL to 382.9 ± 218.3 ng/mL). The addition of risperidone to clozapine was well tolerated and 
produced significant reduction of symptoms on the total BPRS and the psychotic, negative symptom, and depression subscales. No patients complained of dizziness 
or demonstrated changes in their blood pressure or pulse.

Combined risperidone and electroconvulsive therapy (ECT) produced a remarkable improvement in one patient's refractory depression, but it also caused a return of 
prior TD symptoms (106). When clozapine was added to the ECT-risperidone regimen and risperidone was tapered gradually, the patient's TD signs and symptoms 
remitted, and she responded well to combined ECT and clozapine.

Olanzapine

Receptor-Binding Studies. Olanzapine (Zyprexa) is a thienobenzodiazepine derivative with a receptor-binding profile similar to that of clozapine ( Table 5-2) (107). The 
effects of olanzapine in several animal behavioral tests (e.g., conditioned avoidance response, apomorphine-induced climbing, 5-HTP-induced head twitch, punished 
responding, and drug discrimination studies), neuroendocrine assays, and electrophysiological studies suggest that it has a pharmacological profile similar to that of 
clozapine, and therefore may have similar antipsychotic effects in humans ( 108, 109 and 110). Furthermore, as with clozapine, chronic olanzapine administration 
selectively decreases the number of spontaneously active A-10, but not the A-9, dopamine neurons ( 110).

In contrast to risperidone, which has a high affinity for the newly cloned 5-HT 7 receptor, olanzapine has a greater affinity for the 5-HT 6 receptor (68).

In 1996, Pilowsky and coworkers (111) found that olanzapine-treated patients showed significantly lower occupancy of striatal D 2 receptors compared with 
neuroleptic-treated patients. In support of the clinical trial data, PET studies have shown that 5-HT 2 and D2 receptor occupancies with olanzapine and clozapine are 
comparable, and that olanzapine should have a low propensity to evoke acute EPS ( 112).

Therapeutic Efficacy. Data from a North American and European multicenter, fixed-dosing range, controlled study demonstrated that olanzapine significantly reduced 
symptoms in schizophrenic patients with a trend to be superior to that produced by haloperidol (15 ± 5 mg/day) ( 113, 114). These dose-finding studies found that a 
mean olanzapine dose of 10 mg/day produced a therapeutic benefit clearly superior to placebo ( 115). Although this dose does not necessarily guarantee full efficacy, 
all but one patient had a therapeutic response, as determined by a greater than 20% improvement in total BPRS scores. It also produced less acute EPS and reduced 
negative symptoms to a statistically superior extent than haloperidol ( 116).

An international, multicenter, double-blind trial addressed the acute efficacy and safety of a single-dose range of olanzapine (5 to 20 mg/day) compared with a 
single-dose range of haloperidol (5 to 20 mg/day) ( 116). A total of 1996 patients with a DSM-III-R diagnosis of schizophrenia (83.1%), schizophreniform disorder 
(1.9%), or schizoaffective disorder (15%) participated in this study. The primary overall efficacy analysis (i.e., the difference in baseline to endpoint (last observation 
carried forward [LOCF]) mean change on the BPRS) found olanzapine to be statistically superior to haloperidol (HPDL) (i.e., –10.98; –7.93; p < 0.015).

Our meta-analysis (best/worst case scenarios) of olanzapine studies shows that it is superior to haloperidol by a substantial degree, as well as superior for negative 
symptoms (Table 5-14). This is also consistent with the results of a path analysis suggesting that primary negative symptoms of schizophrenia were responsive to 
olanzapine (117). In interpreting these results, it is important to remember that none of the individual studies or the meta-analyses provides absolute improvement 
rates; rather, they provide information on the relative improvement with a new drug in comparison with placebo or a conventional agent. Therefore, it is not statistically 
valid to interpret effect-size changes as absolute measures.



TABLE 5-14. Olanzapine versus neuroleptics for schizophrenic: acute treatment

In addition, in the international trial, the 300 patients with schizoaffective disorder (177 bipolar type and 123 depressive type) were the focus of a separate analysis 
(118). At the end of the maintenance phase, the bipolar subgroup had significantly greater improvement in mean change scores on the BPRS total score, the PANSS 
total score, the PANSS negative symptom subscale score, the CGI severity, and the Montgomery-Asberg Depression Rating Scale (MADRS). For the depressed 
subgroup, the magnitude of the improvement in BPRS total, PANSS total, and PANSS negative symptom scores was even greater than that observed in the bipolar 
subgroup. Overall, these results indicate that olanzapine may be significantly superior to haloperidol in the treatment of patients with schizoaffective 
disorder (113).

Olanzapine Versus Clozapine. Beasley et al. reported the results of a large, collaborative (41 centers), random-assignment, parallel-group, double-blind, 
placebo-controlled study of clozapine versus olanzapine in 180 patients who were nonresponsive to previous antipsychotics ( 119). A mean modal dose of 22 mg/day 
of olanzapine demonstrated a nonsignificant trend to produce more improvement than a mean modal dose of 354 mg/day of clozapine. For example, on the PANSS 
total score, olanzapine displayed an improvement of 26 points and clozapine showed an improvement of 22 points. Because patients were on neuroleptics before the 
study began, many had EPS at the start of the study and consequently were treated with anticholinergics. Those on olanzapine displayed a greater amelioration of 
EPS than clozapine, thereby decreasing the use of anticholinergics in this group. Ten percent of patients required anticholinergics while on clozapine, and 4.4% of 
patients needed anticholinergics on olanzapine. Additionally, olanzapine displayed a lower incidence of other side effects. There was, however, no significant 
difference in weight gain between the two drugs (i.e., olanzapine produced an average weight gain of 1.8 kg, whereas clozapine produced an average weight gain of 
2.3 kg).

Olanzapine Versus Risperidone. Several naturalistic studies compared olanzapine with risperidone, usually finding these drugs produced the same overall efficacy. 
One study conducted at Riverview Hospital in British Columbia, however, found that 60% of risperidone patients were responders, compared with only 27% of 
olanzapine patients, and that the speed of response to risperidone was 14 days compared with 23 days with olanzapine. The mean dose of risperidone was 4.8 
mg/day and for olanzapine 14.3 mg/day (120).

Conley et al. (121) reported a large, double-blind study comparing risperidone with olanzapine. This study included about 400 patients randomly assigned to a flexible 
dose of risperidone (2 to 6 mg) or olanzapine (5 to 20 mg) for 8 weeks. On many measures, clinical improvement was the same; however, risperidone did produce a 
slightly greater improvement than olanzapine on positive symptoms and on the anxiety/depression subscale. Most patients on risperidone received 4 to 6 mg/day, 
whereas half the patients on olanzapine received 10 mg and 10% received 5 mg. The mean dose of risperidone was 4.8 mg/day and for olanzapine 14.3 mg/day. 
Thus, it is possible that the dose of olanzapine was less than optimal and that the dose of risperidone was optimal.

Tran et al. (122) reported a double-blind, random-assignment study of olanzapine and risperidone in 331 inpatients and outpatients. At end point of this 28-week 
study, 37% responded to olanzapine and 27% to risperidone ( p = 0.05), with the response criteria being a total PANSS score on the LOCF end point. If the 20% 
criteria were used, however, there was no difference between drugs. The PANSS (total score, positive, negative, and general symptoms scores) and the CGI scores 
showed no difference between drugs, but olanzapine produced slightly more improvement in the depression item on the PANSS and on the SANS summary score. 
Survival analysis also found that more olanzapine patients maintained their response in the last several weeks of the trial. Olanzapine patients had more weight gain 
and fewer EPS, as well as less blurred vision, early waking, and delayed ejaculation in comparison with risperidone. This latter side effect is interesting in view of the 
sustained plasma prolactin elavation seen with risperidone. There were other minor differences, but, in general, both drugs had similar efficacy and side effects.

The most interesting aspect of these two studies is that overall, both reported similar outcomes with either agent.

Quetiapine

Receptor-Binding Studies. Quetiapine (Seroquel) is also a dibenzothiazepine derivative produced by altering the structure of clozapine. This agent has an affinity for 
multiple brain receptors, a low propensity to evoke EPS in preclinical tests considered predictive of antipsychotic activity, and does not produce sustained plasma 
prolactin levels.

In vitro binding studies demonstrate that quetiapine has low-to-moderate affinity for D 1, D2, 5-HT1A, and 5-HT2A receptors, and moderate-to-high affinity for a 1- and 
a2-adrenergic receptors. Like other novel agents, quetiapine also has greater relative affinity for 5-HT 2A receptors than for D2 receptors, only weakly induces catalepsy 
in rats, and causes few EPS in humans (123, 124). Quetiapine lacks appreciable affinity for muscarinic cholinergic and benzodiazepine binding sites and causes 
selective activation of the A-10 dopamine neurons when given acutely and depolarization inactivation of A-10 dopamine neurons when given chronically ( 125, 126). 
PET studies of quetiapine receptor occupancy suggest that once-daily dosing may be feasible ( 127).

In summary, findings from preclinical behavioral pharmacology and electrophysiological studies, as well as phase II and III data, indicate that quetiapine has an 
atypical profile, is effective, and is well-tolerated.

Therapeutic Efficacy. The efficacy and safety of quetiapine were tested in 109 schizophrenic patients in a multicenter, randomized, double-blind, placebo-controlled, 
parallel-group trial ( 128). Subjects randomized to quetiapine initially received 25 mg three times a day for 1 to 2 days. Thereafter, the dose was titrated upward, using 
a combination of 25, 50, 100, and 200-mg tablets, until an adequate therapeutic effect could be achieved. The maximal daily dose was 750 mg, but daily doses 
greater than 500 mg were limited to 14 days. Patients given placebo treatment received matching tablets administered in the same manner as quetiapine.

Psychiatric symptomatology was assessed by the BPRS, the CGI, and the SANS before trial entry, on the last day of the single-blind placebo phase, and weekly 
thereafter for 6 weeks. If treatment was discontinued before day 42, all efficacy assessments were completed at the time of dropout.

Analysis of BPRS factor scores showed that treatment with quetiapine resulted in selective improvement in the psychosis-related factors of thought disturbance and 
hostility/suspiciousness, as well as improvement in the mean BPRS positive-symptoms cluster score. By day 21, quetiapine was clinically and statistically superior to 
placebo in moderating negative symptoms.

Arvanitis and Miller (129) reported a multiple fixed-dose, placebo-controlled, double-blind study of quetiapine in comparison with haloperidol and placebo in acutely 
exacerbated patients with chronic schizophrenia. Quetiapine was administered in five doses: 75, 150, 300, 600, and 750 mg/day; haloperidol was given at 12 mg/day. 
The study design had slightly more than 50 patients in each group. The 75-mg dose of quetiapine was clearly less efficacious than the higher doses. Doses of 150 to 
750 mg/day were superior to placebo and comparable with haloperidol in reducing positive symptoms and 300 mg/day was superior to placebo and comparable with 
haloperidol for negative symptoms.

Using meta-analytic techniques based on the means and the standard errors presented graphically in the poster, we estimated pooled data of the four effective 
dosages of quetiapine both for the BPRS and the CGI severity of illness change scores from baseline to endpoint. Quetiapine produced an improvement of 0.43 
effect-size units in comparison with placebo, a difference that was highly statistically significant and about the same improvement as haloperidol. Thus, based on the 
BPRS or PANSS, quetiapine was similar to neuroleptics in efficacy (i.e., differences were nonsignificant). Based on our meta-analysis, quetiapine is clearly superior to 



placebo, but more data are needed to compare its efficacy with conventional agents ( Table 5-15).

TABLE 5-15. Quetiapine versus placebo or haloperidol for schizophrenia: acute treatment

Ziprasidone

Receptor-Binding Studies. Among the newer atypical antipsychotics, ziprasidone (Geodon) has a distinctive pharmacological profile ( Fig. 5-2). Binding studies 
indicate that ziprasidone has a high affinity for D 2 receptors, approximately equal to that of risperidone. In vitro, ziprasidone:

Is a moderately potent D2 receptor antagonist (pKi = 8.32).
Has a high affinity for the D3 receptor (pKi = 8.14).
Shows a 100-fold lower affinity for the D1 receptor (approximately equivalent to that of risperidone and haloperidol) than for the other dopamine receptor 
subtypes.

Ziprasidone also has a significant affinity for several 5-HT receptor sites, including very potent antagonistic activity at 5-HT 2A receptors (pKi = 9.38) (130). Ziprasidone 
has potent antagonistic action at the 5-HT2C receptor, which may contribute to its capacity to alleviate the positive symptoms of schizophrenia. Its 5HT1A agonism may 
improve negative and cognitive symptoms (131).

Of the clinically tested new antipsychotics, ziprasidone has the highest 5-HT2A/D2 receptor-affinity ratio. Ziprasidone is an antagonist at the a 1-adrenoreceptor, 
but its affinity is half that of its D 2 affinity. In addition, compared with its affinity for D 2 and 5-HT2A receptors, ziprasidone has a relatively low affinity for histamine 1 
receptors (pKi = 7.33). In vitro, ziprasidone is a moderately potent inhibitor of neuronal reuptake of norepinephrine, serotonin, and, to a lesser extent, dopamine. This 
property is shared with some antidepressants, and contrasts with risperidone, which is inactive at all three monoamine uptake sites.

PET studies of ziprasidone's displacement of [ 11C]raclopride at D2 receptors have revealed decreased raclopride binding in a dose-dependent manner up to single 
doses of 60 mg. Ziprasidone receptor occupancy was > 65% after single doses of 20 to 40 mg, with occupancy reaching a maximum of approximately 80% following a 
single dose of 60 mg (132). In addition, D2 receptor occupancy remains high ( > 50%) 12 hours after a single dose of 40 mg.

The time course and proportion of CNS 5-HT2 receptor occupancy by single doses of ziprasidone (40 mg) was determined using the PET ligand [ 18F]setoperone 
(133). Serum ziprasidone concentrations ranging from approximately 4 to 125 ng/mL at time points 4 to 18 hours postdose were associated with 5-HT 2 occupancy 
rates from about 50% to nearly 100%. Receptor occupancy was related to plasma concentration, suggesting that twice daily administration of 20 mg or more to 
steady-state levels would be expected to provide greater than 80% occupancy of 5-HT 2 receptors.

Ziprasidone's pharmacokinetics permit rapid and predictable dose adjustment, with metabolites that are considered to be clinically inactive ( 134). The results of PET 
pharmacokinetic and pharmacodynamic studies indicate that a twice daily dosage regimen is appropriate.

Therapeutic Efficacy. Ziprasidone (daily dose range, 40 to 160 mg given on a B.I.D. schedule with food) has been evaluated in patients with schizophrenia or 
schizoaffective disorder. A summary of the clinical literature on ziprasidone is published electronically by the FDA. Based on this data set, we combined 4 studies 
showing that ziprasidone in doses of 120 to 200 mg (Table 5-16) is both clinically and statistically superior to placebo and as effective as haloperidol, with beneficial 
effects on both positive and negative symptoms. Data comparing ziprasidone to haloperidol is available from one study. When combining the two doses of ziprasidone 
utilized, improvement was similar to that seen with haloperidol. Further, a short-acting parenteral preparation has also been developed, and initial studies are 
promising; indicating 10 to 20 mg i.m. may be the optimal dose range ( 135, 135a, 135b).

TABLE 5-16. Ziprasidone versus placebo or haloperidol for schizophrenia: acute treatment

In one double-blind, randomized, placebo-controlled study, patients were given a daily dose of 40 or 120 mg ziprasidone or placebo for 28 days in 132 patients ( 136). 
There was a statistically significant improvement in psychotic symptoms versus placebo in the 120 mg/day ziprasidone group as measured by the total BPRS and the 
CGI scores. Evaluations for parkinsonian symptoms, akathisia, abnormal movements, and sedation did not reveal any notable treatment effects. No significant 
differences existed between drug and placebo in the total number of adverse events, laboratory test abnormalities, or more serious adverse events. Thus, this study 
documented that 60 mg ziprasidone twice daily was an effective strategy with negligible risks.

A second report involved a 6-week, multicenter, double-blind, placebo-controlled study that compared the efficacy, safety, and tolerability of two fixed-dose regimens 
of ziprasidone in patients with an acute exacerbation of schizophrenia or schizoaffective disorder ( 137). Patients were randomized to receive ziprasidone, 104 
patients, or placebo, 92 patients. Both the 80-mg and the 160-mg dose groups demonstrated statistically significant changes from the baseline BPRS, CGI severity, 
and PANSS total scores. Negative symptoms on the PANSS subscale also showed statistically significant differences favoring the ziprasidone groups over placebo. 
This trial also demonstrated efficacy for affective symptoms, as measured by the MADRS. In this context, a recent review of two placebo-controlled trials for 
schizoaffective disorder suggested that ziprasidone may be useful both for affective and psychotic symptoms ( 137a).



Aripiprazole

Another agent with apparently low EPS potential is aripiprazole (Habilitat). While it antagonizes 5HT 2 receptors, it differs from other agents, in that it exhibits 
selectivity for DA2 receptors both postsynaptically as an antagonist and presynaptically as an agonist. These differing actions at DA receptor subtypes in distinct 
cellular locations may produce different functional results in comparison with drugs that are DA 2 postsynaptic receptor antagonists only (138).

Iloperidone

Iloperidone (Zomaril) is a benzisoxazole derivative, similar in configuration to risperidone. Radiological studies find that this agent is a mixed 5HT 2/D2 antagonist with 
a preferential affinity for 5HT 2A receptors in humans. Like risperidone, it also has a very high affinity for alpha 1 adrenoreceptors. Preclinical, as well as phase II and III 
preclinical data, suggest that this agent may have antipsychotic effects improving both positive and negative symptoms associated with schizophrenia.

Dosing Strategies

The goal of drug therapy is to achieve maximal improvement by treating the underlying disease process rather than a given symptom. Retarded schizophrenic 
patients may respond dramatically, for example, even in the absence of more obvious target symptoms such as agitation and aggression. Although the goal is to treat 
the underlying process, the monitoring of more typical psychotic symptoms serves as a barometer for assessing a drug's effect.

In general, lower doses (e.g., risperidone 2 to 6 mg/day; olanzapine 5 to 20 mg/day) are preferable, usually sufficient, and help avoid toxicity. At these doses, results 
suggest that olanzapine has a substantially lower propensity than neuroleptics to evoke EPS, and perhaps TD. Indeed, early clinical trials were unable to distinguish 
olanzapine from placebo for EPS or akathisia. Further, there is some indication that doses of risperidone ³10 mg may produce less improvement and more side effects 
than doses in the 4-8 mg dose range.

Because the onset of improvement is approximately 1 to 2 weeks with the antipsychotics, many clinicians prefer to start with a low to moderate dose and maintain the 
dose for that period. Whereas dosage can be adjusted more frequently to control adverse effects, it should not be adjusted daily on the basis of therapeutic effect 
because of the length of these agents' half-lives.

Some clinicians prescribe a loading dose to achieve a steady-state concentration more rapidly, and then taper off slowly to a lower maintenance regimen. Others 
prefer to start with a low dose and gradually increase it as needed. There is no strong evidence as to which approach produces a quicker or better long-term result. 
Under either regimen, the reduction of overt psychotic symptoms and a gradual cognitive reorganization are the goals. Initially, the clinician often administers a drug 
several times a day, but later phases of treatment usually require only once-a-day dosing because of the longer half-lives of most of these agents (20 to 24 hours). A 
single bedtime dose is convenient and practical inasmuch as the peak sedative effect occurs shortly thereafter.

Although studies have generally failed to find that “megadoses” (e.g., haloperidol, 100 to 150 mg/day) produced a better response than standard dosages, anecdotal 
information indicates that an occasional patient will benefit from this approach. Some recover more slowly, however, and improvement might be erroneously attributed 
to the later, high-dose strategy (i.e., in time, they might have responded equally well to a lower dose). Megadose trials of novel antipsychotics have not been 
conducted. Although nonresponders can be tried on moderately high doses, in view of the dose-response curve, there is no reason to treat most patients with 
heroically high doses. Whenever higher doses are prescribed, therapeutic drug monitoring should also be used to avoid excessively high and potentially 
toxic blood levels.  %

Toxicity

The toxicity dose-response curve is similar to the therapeutic dose-response curve. There are slightly more adverse effects at higher doses, but very high doses 
generally fail to produce appreciably greater toxicity. Thus, patients who received high-dose treatment for several months (e.g., 1,200 mg fluphenazine or 700 mg 
trifluoperazine) had the same incidence of adverse effects as those on standard doses and no significant increase in toxicity ( 139, 140). Even though serious 
complications may not occur with high doses, this does not mean they are a good idea. Although there is only a weak correlation between neuroleptic dose and TD, 
assuming it is at least partially dose and time-on-drug related, lifetime drug exposure is an important consideration. Whereas TD may also be associated with 
short-term, high doses, there is no definitive evidence to support this hypothesis. Although long-term, high-dose treatment might produce more TD, it is unlikely to 
occur during short-term higher dosing if clinically necessary. In fact, length of time on treatment is probably more important than dose.

Choice of Antipsychotic

The introduction of clozapine, risperidone, quetiapine, and ziprazidone has had a dramatic impact on the decision-making process in choosing an antipsychotic. Thus, 
these agents both minimize neurological adverse effects and may qualitatively improve some psychotic symptoms to a greater degree than neuroleptics.

Risperidone and olanzapine are more effective than neuroleptics and safer than neuroleptics and clozapine, so they represent first-line choices. Quetiapine and 
ziprasidone are safer but may only be equal in efficacy to neuroleptics. The timing for clozapine is less certain with arguments put forth for earlier versus later 
introduction based on efficacy and safety issues, respectively. Clozapine is an important drug for the patients who have not fully remitted with “first line” drugs.

All neuroleptics are equally effective and represent the next drug choices. Due to the clinical similarity of the neuroleptics, there is no reason to expect a given patient 
to respond differentially to a particular agent. So the critical consideration usually involves differences in adverse effects. Thioridazine and mesoridazine, for example, 
are more likely to produce cardiac complications making them a fourth-line choice, whereas haloperidol has fewer sedative and cardiovascular effects. In this context, 
the clinical myth exists that agitated patients respond best to a sedating agent (such as CPZ) and that withdrawn patients respond best to a less sedating agent (such 
as trifluoperazine, fluphenazine, or haloperidol). This has never been proven, and, indeed, evidence from early NIMH collaborative studies indicated that a 
second-order factor, labeled “apathetic and retarded,” predicted a differentially good response to CPZ ( 141). This finding, however, was not replicated in another large 
clinical trial ( 142). Several schema have been developed to predict which patients would respond to which antipsychotics, but validation studies uniformly failed to 
support these initial findings.

Determining whether a particular subtype of patient responds differentially to a given drug is an empirical question. Despite the lack of clear differential indications, 
clinicians continue to encounter patients who respond to one antipsychotic but not another. It is also possible that patients maintained on the original agent may have 
done equally well. Some patients may preferentially improve on a particular drug due to differences in:

Absorption
Distribution
Accumulation at receptor sites
Pharmacodynamic actions
Metabolism of its derivatives
Adverse cognitive effects, such as sedation

It is also important to consider that improvement in some patients too quickly switched to another agent may be falsely attributed to the latter drug, rather than a 
delayed response to the first medication. Thus, it is unwise to change too rapidly or too frequently. The optimal dose of a single agent should be ascertained 
empirically and then allowed a reasonable time to exert its full effect. At some point (i.e., several days or weeks in a severely disturbed patient, or several weeks or 
months in a less dramatically impaired patient), however, a trial with a second drug (preferably from a different class) is warranted. The effectiveness of this strategy, 
however, has not been demonstrated in controlled clinical trials.

Cost of Treatment

The pharmaceutical industry generally markets a drug, so that a three-times-a-day dosage is much more expensive than once-a-day dosing ( 143). Thus, cost is 
primarily determined by the number of tablets rather than the milligram dose in each tablet. For example, 25 mg CPZ costs almost as much as a 100-mg tablet, and 



four 25-mg tablets cost nearly three times as much as one 100-mg tablet. Therefore, when the half-life is of sufficient duration, giving the largest available dose in a 
once-a-day regimen will save considerable expense while also substantially reducing nursing time and other related hospital costs. Further, for outpatients, a bedtime 
dose may be easier to remember and monitor, thus improving compliance. Usually, once-a-day dosing can be achieved with standard tablets. Delayed-release, oral 
forms are also available for some agents, but there is no evidence that these more expensive formulations have any advantage over standard preparations.

The clinician needs to know a patient's financial status when considering a dosing regimen. In a patient with limited financial means, the cost of medication may be a 
deterrent to compliance, and arrangements should be made to minimize any economic obstacles. From a societal point of view, the cost of medication is small in 
comparison with an outpatient visit, and both of these are negligible in comparison with the expense of hospitalization. Indeed, recent pharmacoeconomic studies 
indicate that although the initial costs of newer agents are substantially higher, the savings realized over months to years may exceed this initial cost differential ( 144, 
145 and 146).

Treatment of Psychotic Agitation

Rapid control of acutely disruptive behavior, often associated with an exacerbation of various types of psychotic disorders, is desirable to achieve the following:

Lessen the propensity toward violence
Avoid physical restraints
Expedite diagnostic assessment
Facilitate more definitive treatment

Violent behavior may have numerous causes, yet in many cases treatment must be initiated before an accurate diagnosis can be made. Nevertheless, a tentative 
diagnosis should be attempted. The most common causes of such behavior in emergency room settings include psychosis, personality disorder, and alcohol or drug 
intoxication or withdrawal. In medical or surgical wards, delirium is the more likely cause.

Psychosis. Schizophrenia or mania should be suspected when there is a history of psychiatric illness, onset of symptoms has been gradual, there is evidence of 
hallucinations, delusions, or disorganized thought, and orientation is intact.

Drug intoxication. Cocaine and amphetamine intoxication may cause an agitated paranoid psychotic episode. Physical signs include dilated pupils, slurred speech, 
ataxia, hyperreflexia, and nystagmus, as well as evidence of drug use (e.g., needle “tracks,” nasal septum erosion). Vital signs, if obtainable, include elevated blood 
pressure, pulse rate, and temperature (see also the section “ The Alcoholic Patient ” in Chapter 14).

Delirium. Characteristics include the sudden onset of symptoms, disorientation, visual hallucinations, and transient, often paranoid, delusions. The intensity of 
symptoms often fluctuates, and the patient may have a known medical illness but no psychiatric history.

Antipsychotic Drug Therapy Strategies

Antipsychotics alone or in combination with BZDs are the treatment of choice for achieving rapid control of acute agitation.  While aggressively administered 
high-dose antipsychotics can control extremely disruptive behavior, their adverse effects may be significant ( 147, 148, 149, 150 and 151). At times, anxiolytics may be 
effective when used alone or in combination for prompt control, while lessening the chance for adverse events. If both are used, lower dosages of each may be 
adequate.

Route of administration depends on a variety of factors, including the degree of patient agitation and the availability of the various formulations of given drugs ( Table 
5-17). Although oral medication is preferable whenever possible, if a patient refuses or is unable to cooperate, parenteral administration may be required. Although 
i.v. administration produces the most rapid effect, it may not be feasible in extremely agitated, uncooperative patients.

TABLE 5-17. Possible routes of administration of various psychotropics to manage psychotic agitation

Parenteral Administration

The primary indication for standard i.m. administration is when a patient is too disturbed to take oral medication. Because drugs are more rapidly absorbed when 
given parenterally and their effect occurs about 60 minutes faster than with oral administration (i.e., 30 vs. 90 minutes), violent or otherwise dangerously disturbed 
patients should initially receive i.m. injections. Further, because orally administered drugs are metabolized in the gut, as well as during their first pass through the 
liver, less than 50% may reach the systemic circulation for ultimate availability at the intended brain sites.

Extremely psychotic, explosive patients usually respond (at least partially) to i.m. treatment in 15 to 30 min, often avoiding any serious incidents that might occur with 
oral administration's slower onset of action. Although orally administered drugs take longer to act, they may still be used for emergency titration after one (or several) 
i.m. injections have produced a rapid onset of action.

Intravenous administration of low-dose, high-potency agents is also an option in certain clinical situations. For example, i.v. haloperidol, alone or in combination with 
i.v. lorazepam, has been safe and effective in managing delirium in critically ill, medical patients ( 152, 153). At times, effective doses of haloperidol may be as low as 
0.5 to 1 mg when given by this route. Alternatively, droperidol may offer some advantages over haloperidol, including overall efficacy, safety, and rapidity of onset 
(154).

Dosing Strategies

Some clinicians prefer a sedating agent, such as CPZ, whereas others prefer a high-potency agent, such as haloperidol, fluphenazine, or thiothixene, because their 
side effect profiles may allow for more aggressive dosing (e.g., low sedation, low anticholinergic, low hypotension). For example, Janicak et al. ( 155) conducted a 
controlled trial in acute, psychotically manic patients who required concomitant antipsychotics. In addition to lithium, they were randomly assigned to oral CPZ or 
thiothixene. The results between the two drug treatments over a 2-week period were very similar, with no clinically or statistically significant differences. The 
experimental design of this study dictated that the need for an additional dose of antipsychotic be reassessed every 2 hours during the day. While such highly excited, 
manic patients are often treated with augmenting agents, they are not usually monitored as frequently. By having their status reevaluated every 2 hours (according to 
the study design), most patients improved with relatively low doses of either agent, and as a result, none experienced intolerable adverse effects. Had they not been 
monitored as frequently, higher than necessary doses may have been given (see also Chapter 10).

Although some clinicians rapidly escalate the dose of antipsychotic to higher levels (a strategy referred to as rapid tranquilization or a loading dose approach), we 



encourage flexibility in the:

Route of administration
Dose required to control the patient's clinical state, with lower doses combined with a BZD preferable to more aggressive antipsychotic doses
Frequency of reevaluations assessing drug response and adverse effects

Repeated high i.m. doses over several days are inadvisable inasmuch as most patients do not require such aggressive intervention, and this strategy may increase 
the risk for severe EPS and the neuroleptic malignant syndrome (NMS). Finally, it is preferable to switch patients to oral treatment as quickly as possible to manage 
the remainder of an acute episode.

Benzodiazepines

Benzodiazepines (BZDs) may be given to patients with moderate agitation. These agents also are the treatment of choice in alcohol withdrawal states, characterized 
by agitation, tremors, or change in vital signs (see also the section “ The Alcoholic Patient ” in Chapter 14) (156).

Lorazepam. Lorazepam has been increasingly studied for control of psychotic aggressivity ( 157, 158, 159, 160, 161, 162, 163, 164, 165, 166 and 167). One reason is 
that, of all the BZDs available in parenteral form, lorazepam has a pharmacokinetic profile (quick, reliable absorption) that makes it particularly suitable for this type of 
use. Open, retrospective, and controlled studies indicate that oral or parenteral lorazepam added to an antipsychotic controls disruptive behavior safely and 
effectively for most patients. The combination may also permit an overall reduction of the antipsychotic dose, although this assumption requires further study ( 162, 
164, 166).

An open, comparative study of 14 acutely psychotic patients treated with lorazepam alone ( n = 8, mean dose, 20.9 mg/day) or lorazepam plus haloperidol (mean 
dose, 15 mg/day; mean dose, 5.2 mg/day, respectively) demonstrated a significant decrease in psychotic symptoms over 48 hours ( 118). Although the improvement in 
both groups was equal, the doses of haloperidol were low, and there was no comparative placebo group.

Another retrospective chart review reported on patients treated in a 24-hour psychiatric emergency unit during two separate 6-month periods ( 162). During the first 
period (1982), patients usually received standard i.m. haloperidol for behavioral control; during the second period (1984), they received either i.m. haloperidol or a 
combination of i.m. haloperidol plus i.m. lorazepam. Further, the doses used during the second period (with or without lorazepam) were significantly lower, compared 
with the 1982 period. Although the authors concluded that the BZD allowed for lower doses of antipsychotics, it is difficult to determine its influence because all 
patients received lower doses of antipsychotics during the second period.

In another open study, agitated patients were randomly assigned to receive i.m. alprazolam (4 mg), i.m. haloperidol (5 mg), or a combination of the two ( 168). 
Agitation, assessed every 30 minutes, was better managed with the combination than either treatment alone.

Lorazepam (2 mg i.m.) was found to be equivalent to haloperidol (5 mg i.m.) either alone or when added to ongoing antipsychotic treatment, and significantly reduced 
the likelihood of akathisia and dystonia ( 167). In the treatment of acute mania, lorazepam has also been reported useful as an adjunct to lithium, as well as 
antipsychotics (157, 163, 165, 168, 169).

Clonazepam. Case reports and one small double-blind study indicate that oral clonazepam may be useful for psychotic agitation when combined with lithium or an 
antipsychotic (see also the section “ Management of an Acute Manic Episode” in Chapter 10) (170, 175).

Midazolam. Intramuscular midazolam, another BZD with reliable parenteral absorption, has produced rapid sedation in acutely psychotic patients with marked 
agitation (176, 177).

Alprazolam. In a review of high-potency BZDs for psychotic disorders, Bodkin recommended avoidance of alprazolam for psychotic agitation because it may be 
activating and may induce belligerence or mania ( 178, 179, 180, 181, 182, 183, 184, 185 and 186).

Complications of Benzodiazepines

Sedation, ataxia, and cognitive impairment may occur with higher BZD dosages. Other adverse effects reported in the treatment of schizophrenia include the 
following:

Behavioral disinhibition
Increase in anxiety and depression (163, 187, 188, 189, 190, 191, 192, 193, 194 and 195)

Concomitant use of a BZD and clozapine may increase the risk of sedation, dizziness, collapse with loss of consciousness, respiratory distress, and fluctuating blood 
pressure (196).

Other Strategies

Before the discovery of the neuroleptics, episodes of psychotic excitement were usually managed with i.v. amobarbital in doses sufficient to heavily sedate or actually 
put patients to sleep. Upon awakening, they were often much less excited. The role that sleep deprivation plays in the onset of psychotic symptoms may be a partial 
explanation for this beneficial effect. Although sedatives have no specific effect on the underlying psychosis, they can calm psychotic excitement. Because the 
extreme excitement, rage, and explosivity often associated with a psychotic exacerbation are amenable to intervention with sedatives, this raises the possibility that 
these symptoms may have a different underlying mechanism than that subserving the psychosis itself.

Finally, lithium, b-blockers, and anticonvulsants such as valproate, carbamazepine, and gabapentin may be effective for the management of assaultiveness and 
agitation (197, 198, 199, 200, 201, 202, 203 and 204).

Conclusion

The authors have developed a treatment strategy to manage an acute psychotic exacerbation (outlined in Fig. 5-5) (5, 6). This approach is compatible with various 
published guidelines ( 205). When possible, the judicious, time-limited use of sedatives in combination with an antipsychotic may bring about a more rapid and 
qualitatively better effect than aggressively increasing the dose of an antipsychotic. Parenteral administration is frequently required during the earliest phases of 
treatment and may avoid serious sequelae in the explosive, assaultive, or violence-prone patient. There is also a distinction between the use of augmenting sedatives 
for the acutely agitated or violent patient versus the chronically agitated or assaultive patient. In the former situation, sedatives might be added initially, and in the 
latter, after several weeks of antipsychotic therapy to improve the final result. Alternatively, b-blockers, anticonvulsants, or lithium may also be beneficial with or 
without a concurrent antipsychotic to manage the chronically aggressive patient.



FIG. 5-5. Strategy for the treatment of an acute psychotic episode.

MAINTENANCE/PROPHYLAXIS

Because the majority of psychotic patients have a chronic disorder, the issue of maintenance therapy becomes critical. Shortly after the introduction of antipsychotics, 
it became apparent that many patients quickly relapsed when their medications were withdrawn; conversely, maintenance pharmacotherapy could prevent such 
relapses.

There may be exceptions, however, to this general rule. For example, a brief reactive psychosis in response to a severe stressor may occur only once, making 
long-term maintenance treatment unnecessary. Before the era of antipsychotics, there were many naturalistic investigations that identified acute-onset, floridly 
psychotic episodes in patients who had a good premorbid history and subsequently made a full recovery. Because there are no systematic data on maintenance 
medication in such patients, it is hard to determine the optimal course of action after a first episode. Given the possibility that psychotic episodes in reaction to an 
overwhelmingly stressful event will not recur, delaying maintenance medication may be the most prudent course to avoid long-term adverse effects such as TD or 
weight gain. Thus, under certain circumstances, it may also be reasonable to use short-term treatment for 6 to 12 months to avoid a relapse and to ensure a solid 
recovery without resorting to longer-term treatment to prevent a recurrence.

In this light, Robinson et al. ( 206) performed a study of 104 first-episode patients who were followed for a minimum of 2 months (mean, 207 weeks). The protocol was 
later limited to a maximal 5-year follow-up. Patients who wished to discontinue drug could do so. The rate of relapse was determined by the Cox Proportional Hazard 
Regression model. The cumulative life table relapse rate at 5 years was 82%. Most importantly, despite use of medication by many, there were only four unrelapsed 
patients after 5 years. Although medication was not controlled, the patients who discontinued had a fivefold increase in the relapse rate. This finding suggests that 
almost all first admission patients will relapse within the next 5 years, suggesting that most should be on maintenance medication.

Efficacy of Maintenance Antipsychotics

The efficacy of antipsychotics in preventing relapse is supported by at least 35 random-assignment, double-blind studies, which reported the number who relapsed on 
placebo versus maintenance medication (Table 5-18). A total of 3,720 patients were randomly assigned to either placebo or a neuroleptic (at least 6 weeks with oral 
therapy or 2 months with i.m. depot treatment), with 55% on placebo relapsing, compared with only 21% on maintenance medication. On the basis of the 
Mantel-Haenszel test, the combined studies indicated a highly significant difference (c 2= 483; df = 1; p < 10–107). This finding represents overwhelming statistical 
evidence that in schizophrenia, antipsychotics prevent relapse.

TABLE 5-18. Efficacy of antipsychotics in preventing relapse a

Some of these studies included remitted patients in outpatient trials, while others were still symptomatic inpatients or outpatients. In those fully remitted for several 
years, the antipsychotics could be characterized as having a clear prophylactic effect. In those partially remitted, this effect could be characterized as continued 
maintenance treatment. In the latter case, symptomatology worsened substantially with drug discontinuation. In each study, the placebo group is compared with the 
drug group, thus randomizing all of the earlier mentioned factors. Even though many populations from several countries were used, the drug-placebo difference was 
still evident.

To illustrate the effectiveness of long-term medication, we will summarize two critical studies. Hogarty and Goldberg ( 207) reported on 374 schizophrenic outpatients 
who, after discharge and a stabilization period on phenothiazines, were randomly assigned to CPZ or placebo. Half of each group also received psychotherapy from 
an individual caseworker plus vocational rehabilitation counseling. After 1 year, relapse had occurred in 73% of those receiving placebo without psychotherapy and in 
63% of those given placebo plus psychotherapy. In contrast, only 33% of the CPZ-only and 26% of the CPZ-plus-psychotherapy group suffered a relapse. Overall, 
31% of the drug-treated group relapsed, compared with 67% on placebo. Furthermore, the relapse rate with CPZ dropped to 16% when those who abruptly stopped 
their medication were excluded. Thus, almost half of the drug-treated relapses may have been secondary to medication noncompliance. While the psychotherapy 
groups had only slightly fewer relapses than patients not receiving psychotherapy, those who received drug plus psychotherapy functioned better than those on drug 
alone. Psychotherapy may take more time to work, because its effect was more apparent after 18 months of treatment. It appears that these two treatments 
complement each other, with psychotherapy improving psychosocial functioning and drugs preventing relapses.

The second study was a Veterans Administration (VA) collaborative project ( 208), which included 171 patients who received a placebo and 88 who received either 
CPZ or thioridazine (total subjects = 259). In this study, compliance was assured by including only inpatients, with nurses administering the medication. Relapse 
occurred in 45% of the placebo group, in contrast to only 5% of the drug-treated group.

Finally, the specific DA antagonist pimozide may have merit as a maintenance medication because of its long half-life and minimal side effect profile ( 209, 210).

Time Course of Relapse

An important issue in maintenance treatment is the rate of relapse upon discontinuation of therapy. This differs markedly from study to study, perhaps due to their 
varying durations. In addition, the definition of relapse varied, so that the rate was higher when defined as a modest reemergence of psychotic symptoms rather than 
an exacerbation sufficient to cause rehospitalization. Using the former criteria, the relapse rate may be as high as 5% to 20% per month, whereas the more 
conservative criteria might yield a 1% to 10% rate.

The number of patients not yet relapsed versus time was plotted in Figure 5-6 to address the question of whether recurrence occurred at a constant or varying rate. 
When the data for % long-term placebo treatment were analyzed, relapses tended to occur along an exponential function analogous to that seen with the half-life of 
drugs in plasma (211). This indicates that relapse occurs at a constant rate.



FIG. 5-6. Relapse rate of schizophrenic patients after 24 months on placebo. (From Prien RF, Cole JO, Belkin NF. Relapse in chronic schizophrenia following abrupt 
withdrawal of tranquilising medication. Br J Psychiatry 1969;115:679–686, with permission.)

Beginning with a fixed number of patients in a study group, the number relapsing at fixed time points will always be a constant percentage of the overall number 
remaining in the study. Thus, over time the actual number of patients relapsing will decrease because of a diminishing pool, but the rate does not change. If we begin, 
for example, with 100 patients and a constant relapse rate of 10% per month, 10 will relapse at the end of the first month, leaving 90 in the trial. In the second month, 
10% of 90, or 9, will relapse, leaving 81 patients, and so on.

Data from several large collaborative studies were plotted, with results fitting the exponential model (for constant relapse rate) more accurately than a linear model. 
The relapse rates for these studies were as follows:

A constant relapse rate of 15.7% per month in a VA hospital collaborative study ( 208) (Fig. 5-7).

FIG. 5-7. Relapse rate of schizophrenic patients after 4 months on active drug or placebo. Bottom panels present hazard rate per week. (Adapted from Davis JM, 
Janicak PG, Chang S, Klerman K. Recent advances in the pharmacologic treatment of the schizophrenic disorders. In: Grinspoon L, ed. Psychiatry 1982. The 
American Psychiatric Association annual review. Washington, DC: APPI Press, 1982:192.)

A constant relapse rate of 10.7% for those on placebo in the NIMH-Hogarty and Goldberg study ( 207) (Fig. 5-8).

FIG. 5-8. Relapse rate of schizophrenic patients after 2 years on active drug or placebo. Bottom panels present hazard rate per 2-month period. (Adapted from Davis 
JM, Janicak PG, Chang S, Klerman K. Recent advances in the pharmacologic treatment of the schizophrenic disorders. In: Grinspoon L, ed. Psychiatry 1982. The 
American Psychiatric Association annual review. Washington, DC: APPI Press, 1982:193.)

A constant relapse rate of 8% per month in the collaborative NIMH study (212) (Fig. 5-9).

FIG. 5-9. Relapse rate of schizophrenic patients after 6 months on placebo. Bottom panel presents hazard rate per month. (Adapted from Davis JM, Janicak PG, 
Chang S, Klerman K. Recent advances in the pharmacologic treatment of the schizophrenic disorders. In: Grinspoon L, ed. Psychiatry 1982. The American Psychiatric 
Association annual review. Washington, DC: APPI Press 1982:194.)

The least-squares analysis of these data provided an excellent fit, with r2 approaching 0.95.

In a long trial, it is expected that all at risk will have relapsed. Those not at risk will not, leaving a constant number of “5-year survivors.” In an attempt to clarify this 
point, Hogarty et al. (213, 214) followed their placebo group for 2 or more years after the initial study and found that almost all had relapsed or were lost to follow-up. 
Indeed, after 18 months, the data hinted that the relapse rate was decreasing, but so few remained that the placebo group did not yield a sufficient number of 
unrelapsed patients for reasonable conclusions.



An important related question is if one prevents an exacerbation for 2 to 3 years, are patients less likely to relapse or will the rate remain about 10% per month (i.e., 
does maintenance of remission for a sustained interval fundamentally alter the course of illness)? In the drug-treated groups of Hogarty and Goldberg ( 207) and 
Hogarty and Ulrich (214), there were ample subjects for this type of assessment. When antipsychotics were withdrawn after 2 to 3 years of successful treatment, 
the relapse rates were similar to those whose maintenance medications were stopped after only 2 months of therapy  (213).

Evidence also indicates that patients with inadequate plasma levels are more likely to relapse, with the most frequent reason being inadequate compliance. A drop in 
a plasma level that was previously constant usually indicates poor compliance. Ironically, the act of drawing blood levels often encourages patient compliance.

A false conclusion frequently states that 50% of patients relapse without drugs, whereas 50% do not and, therefore, may not need medication; however, the follow-up 
period in most studies was only 4-6 months, at which time a rate of 10% per month yields about a 50% relapse rate per year. If the period had been extended to 1 
year, the rate would have increased to 75% (211). If the observation of a constant rate is true, the great majority of patients will relapse when active 
medication is discontinued, if followed long enough.

Novel Antipsychotics

Clozapine, risperidone, olanzapine, quetiapine, and ziprasidone have all been approved for the treatment of schizophrenia. Data from long-term open evaluations of 
clozapine demonstrate that improvement is maintained over time, even when the dose is reduced. Further, patients did not develop tolerance to its antipsychotic 
effect. Naturalistic reports indicate that an adequate trial for acute response in some patients may be at least 6 months. Further, a small number (8 of 14) of previously 
refractory patients were successfully maintained on clozapine for up to 2 years ( 215).

In an open-label study, 32 schizophrenic patients were treated with risperidone for 1 year and 19 were treated for 2 years (216). The mean dose was 9.4 mg/day in the 
1-year follow-up and 8 mg/day in the 2-year follow-up. At the end of the first and second years, there was improvement on the total PANSS scores, on four PANSS 
factors (positive, negative, excited, and cognitive), and the CGI scale. Severity of EPS, based on ESRS scores, was also reduced. Clinical improvement (defined as a 
20% or more reduction in the total PANSS score) was shown by 54% of the patients at end point. Social functioning (as assessed by the modified Strauss-Carpenter 
scale) also improved significantly after 2 years. Number of days spent in the hospital decreased significantly during the 2 years of treatment, while the number of days 
in group homes increased significantly. Although the results of this study indicate that up to 2 years of risperidone therapy can be efficacious and safe, more 
maintenance studies are needed to clearly establish its long-term efficacy.

In another study by Csernansky et al. ( 217), risperidone was found to be superior to haloperidol in a long-term (>1 year), parallel-group, random-assignment design of 
365 patients. Forty percent of these patients relapsed on haloperidol and 25% on risperidone (p = 0.002) ( 217). Risperidone produced a greater decrease in all five 
factors of schizophrenic symptomatology (i.e., positive and negative symptoms, disordered thought, impulsive-hostility, and anxiety-depression). These two results are 
somewhat conceptually different in that:

Risperidone produced a better outcome because more patients did not relapse.
Risperidone also produced a greater decrease in the symptoms of schizophrenia in all patients.

The latter would be an advantage even if there were no difference in the relapse rate. It is possible that the wider range of symptoms that benefit from atypical 
antipsychotics may have implications for long-term outpatient treatment. The better social functioning observed in treatment with atypical agents and improvement in 
negative symptoms may be particularly important.

There is every reason to expect that this property would exist with olanzapine. Three fixed-dose ranges of olanzapine (5.0 ± 2.5 mg, 10.0 ± 2.5 mg, 15.0 ± 2.5 mg) and 
one fixed-dose range of haloperidol (15.0 ± 5 mg) were compared with placebo for up to 52 weeks of therapy ( 218). Survival analysis of time to rehospitalization for 
psychotic symptoms indicated that olanzapine was comparable to haloperidol and significantly better than placebo (p = 0.007). Kaplan-Meier estimation showed that 
71.5% of olanzapine-treated patients did not relapse, compared with 32.8% for those on placebo. Further, another survival analysis demonstrated that significantly 
fewer patients in the olanzapine treatment group experienced relapse at any given time than those in the haloperidol group (i.e., p = 0.048; 80.9% for olanzapine 
compared with 72.2% for haloperidol).

Conclusion

After several recurrences, substantial evidence indicates that maintenance treatment is necessary. Patients who have had many episodes but make a good recovery 
from the acute exacerbation benefit most from maintenance medication. Those who have the least drug-psychotherapy versus no treatment difference tend to benefit 
least from maintenance pharmacotherapy (219). For example, Prien and his colleagues ( 212, 220, 221) found that chronically hospitalized patients maintained on 
low-dose antipsychotics had fewer relapses than those who needed more medication (relapse percentages by categories of medication dose and chronicity; Table 
5-19).

TABLE 5-19. Percent clinically deteriorated or relapsed by current medication dose and length of hospitalization in schizophrenia a

It is also possible that in some chronic patients their illness “burns out” and they no longer require medication. To test this possibility, Morgan and Cheadle ( 222) 
selected 74 of 475 patients who were clinically judged to be appropriately suitable for nondrug management, but only five remained stable after several years. 
Relapse occurred an average of 4.5 months after cessation of therapy, indicating that even better-functioning psychotic patients are at high risk if not maintained on 
active drug therapy. In conclusion, although maintenance therapy may not always be appropriate, especially after a single acute reactive episode, its 
discontinuation poses a complicated clinical decision ( 223). Given the existing evidence, the majority of patients should receive indefinite maintenance 
medication.

Effects on Natural Course of Illness

In addition to the prevention of relapse or recurrence is the related, critical question of whether relapses or untreated episodes affect the natural course of a psychotic 
disorder. Two studies by May and collaborators ( 224, 225), who investigated the outcome of 228 hospitalized schizophrenic patients randomly assigned to five 
treatment plans, provide data on the long-term effects of treating or not treating an acute episode. These patients were initially assigned to one of the following 
regimens: ECT; a phenothiazine alone; psychotherapy alone; a phenothiazine in combination with psychotherapy; or no specific treatment (control group).

Following stabilization, they were discharged into the community. Those with poor responses were generally in the groups not receiving drug or ECT. After 6 to 12 
months, the remaining 48 nonresponding, hospitalized patients from all treatment groups then received pharmacotherapy and psychotherapy. Only two did not 
respond to the combination, and all were eventually discharged. The principal difference among the groups at this point was that those initially assigned to the 



no drug or no ECT groups had their episode prolonged for 6 or more months until a drug was started.

The patients were then followed for 3 to 5 years after the index admission. When the total number of days rehospitalized was compared, those who received only 
psychotherapy spent about twice as much time in the hospital as those who received pharmacotherapy plus psychotherapy. This was despite the fact that poststudy 
treatment was similar in both groups (i.e., current treatment was then an uncontrolled, clinically determined variable). Those who received no drug/no psychotherapy 
also did substantially worse than the drug/no psychotherapy group. It is of particular interest that the patients who initially received ECT and who were then 
maintained on antipsychotics as needed did as well as those who received drug treatment throughout. A critical aspect of May's study was the random assignment to 
an initial drug-free period (6 to 12 months), because it is presently impossible to have patients go unmedicated for such a long period due to ethical concerns.

This study provides significant evidence that antipsychotics and ECT positively alter the natural course of illness and that experiencing a psychotic 
episode without early definitive therapy is harmful. The precise mechanism involved in producing this harm is unknown, but we would assume that:

A psychotic episode may induce some lasting damage, making future episodes more likely.
The disruptive psychotic behavior plus the long hospital stay may have irreparable effects on social or family functioning.
Both scenarios may contribute to the prognosis.

In another study, Greenblatt et al. ( 226) compared four variations of drug and social therapies in chronic schizophrenic patients continuously hospitalized and 
randomly divided them into drug and nondrug groups. The patients were also subdivided into those receiving intensive or minimal social therapy. Because they had 
been continuously hospitalized for many years, the outcome of the two nondrug groups is critical in evaluating the effect of a long drug-free period on ultimate status. 
At the 6-month point, the greatest improvement occurred in the two medication groups (drugs with or without social therapy). After 6 months, there was a trend toward 
greater symptomatic improvement in the drug plus intensive social therapy group (33%) when compared with the drug plus minimal social therapy group (23%). Those 
receiving intensive social therapy and no drugs fared poorly during this 6-month period, and then received 6 more months of psychosocial treatment plus drugs. In the 
final evaluation, intensive social therapy without drugs impeded improvement. When finally placed on medication, this group never gained the same benefit achieved 
by those initially treated with drugs plus intensive social therapy. In contrast, the therapy plus drug intervention combination was helpful, with intensive social therapy 
facilitating discharge into the community. As in the May studies, the 6-month drug-free period seemed to produce a carryover negative effect.

Early Intervention

An important implication of this observation is the suggestion that early intervention in schizophrenia could substantially alter the natural course of the illness. To 
investigate this idea, early-intervention projects have been developed. In one, primary physicians were trained to recognize the early symptoms of a mental disorder 
and to arrange consultation with an intervention team who assessed and treated the disorder. If early symptoms were present, the functional psychotic disorder was 
treated with low doses of the appropriate medication, often for a relatively short period of time (i.e., several weeks), and then tapered when symptoms abated while 
psychosocial intervention was continued. In some patients, symptoms returned and medication was reinstituted. The psychosocial program, social skills training, and 
social casework were continued for some time, and all patients were monitored for at least 2 years. Epidemiological data established that over the lifetime of this 
project, 7.5 new cases would be expected for 100,000 patients (227, 228).

The actual incidence of schizophrenia was reduced approximately 10-fold. The number of prodromal episodes in which a functional psychosis was expected was 
slightly higher than the expected number of schizophrenic cases, suggesting that the expected number of schizophrenic episodes did occur, but that these cases were 
identified and treated at an early prodromal phase and did not progress to a full episode. The fact that there would be a slightly higher incidence of prodromal events 
than expected full episodes was not surprising because not all patients with prodromal episodes would ultimately progress to schizophrenia. However, these findings 
suggest that prodromal events were actually the first presentation of schizophrenia, and further suggest that acute treatment without maintenance follow-up was able 
to prevent progression of the disease. One patient had a recurrence of the same symptoms on three different occasions and responded to medication and 
psychosocial interventions each time.

Benefits of early intervention with medication include the following:

Preventing social deterioration
Keeping families intact
Allowing the educational process to proceed
Helping “patients” to develop the necessary social and vocational skills for adequate functioning in the community

One interpretation of these results is that preventive, assertive case management may indeed be much easier than attempts to repair the social disfunction 
after deterioration has taken place. In this context, a 4-year study comparing risperidone with haloperidol in first-episode patients is in progress ( 229). Preliminary 
results indicate that the time interval between the first prodromal symptoms and the first psychotic episode is 16 months, which is essentially equal to the interval 
between the first psychotic episode and diagnosis. Thus, it takes nearly 3 years from onset of prodromal symptoms to diagnosis. Particularly interesting is the finding 
that 70% of the patients have prior experience with antipsychotic medication, suggesting that clinicians were treating patients for psychosis before diagnosis. Several 
research efforts are now under way to bring early treatment to patients during their prodromal phase. At this time, we do not know whether such interventions will 
prevent progression. It is possible, however, that the pathophysiological process in schizophrenia is such that treatment in the prodromal phase might be effective and 
that some irreversible change takes place over the period of 3 to 4 years from prodromal symptoms to a definitive diagnosis.

Methods of Drug Administration

Targeted Treatment Strategy

Prophylaxis may act by treating episodes as they occur, thus attenuating a major exacerbation. In this light, an alternate drug maintenance approach may be to 
carefully follow patients longitudinally, and only medicate to abort an episode when there are early warnings of a relapse. Unfortunately, many relapses occur 
abruptly, and it is doubtful that an episode can be halted once the process has started. Yet, some episodes may be preceded by a week or two of prodromal signs.

In targeted treatment, pharmacotherapy is only used when prodromal symptoms become manifest, in the few days or weeks preceding a recurrence. Such nonspecific 
symptoms may include:

Increased anxiety, dysphoria, lability of mood
Loss of interest, reduced energy, discouragement about the future
Reduced attention, increased internal preoccupation, increased illusions, racing thoughts
Vague digressive speech, eccentric behavior
Nightmares

A targeted treatment strategy uses these symptoms as cues to restart drug therapy, thus avoiding continual antipsychotic exposure. One important 
problem with this approach is that the organ needed to do the monitoring (i.e., the brain) is the organ that is dysfunctional.

There are four double-blind studies targeting treatment to an impending relapse as an alternative strategy to continuous maintenance medication. Jolley et al. ( 230, 
231) reported that of 25 patients in a continuous-medication control group, only three relapsed, with two requiring hospitalization. In contrast, of 24 patients in a 
targeted treatment group, 12 relapsed, and eight required hospitalization. Herz et al. ( 232) compared over 100 patients on continuous or targeted therapy and 
observed more relapses in the targeted group. Using a survival analysis, they found a significant superiority for continuous medication. Herz and his coworkers ( 233) 
then studied another group of 101, finding 15 of 50 targeted patients relapsed, with 12 rehospitalized. In contrast, only eight of 51 maintenance-treatment patients 
relapsed, with three hospitalized.

Gaebel and his coworkers (234) reported a 2-year multicenter study in Germany using random assignment to early intervention, crisis intervention, or maintenance 
therapy. Of 364 patients, 159 completed the trial and 23% of the maintenance-medication group relapsed, contrasted to 63% of the crisis intervention and 45% of the 
early-intervention groups. It should be noted that the early-intervention group also received substantially more drug than the crisis intervention group. Their targeted 



treatment was a variant of low-dose therapy, with patients on antipsychotics much of the time when they were manifesting prodromal symptoms.

Based on the published abstract of their work, we multiplied the 23% who did not relapse with maintenance medication times the assumed 121 in each arm of the trial, 
averaged the 63% and 45% for the two nonmedication strategies, and then multiplied this mean (i.e., 53.5%) by the 242 in these two arms of the trial. The results 
indicated that 25% of continuously medicated patients relapsed, in contrast to 50% in the targeted treatment groups, a highly statistically significant difference.

Carpenter et al. (235) performed a similar unblinded comparison study. Of the 57 targeted patients, 53% relapsed, compared with only 36% of the 59 
continuous-therapy patients. Survival analysis demonstrated again that a continuous regimen was clearly more effective than targeted therapy (i.e., relapse rate with 
continuous therapy was 1.6 versus 3.18 for the targeted therapy). Schooler et al. ( 236) found that 46% of the targeted group relapsed, in contrast to only 25% of the 
continuously treated group.

Analyzing only the four published studies with explicit data, 22% of the continuous group and 42% of the targeted group required hospitalization. The 
Mantel-Haenszel test also found this difference statistically significant (c 2 = 21; df = 1; p = 0.00001). In summary, the five controlled studies of targeted versus 
continuous treatment found that outcome was poorer with the targeted strategy.

Low-Dose Strategy

An alternate strategy would be to maintain patients on a continuous lower dose of antipsychotics (either long-acting parenteral or oral) that is then increased only 
when prodromal signs occur. Studies have shown that standard doses are more effective than lower doses, but again, many factors should be considered before 
embarking on a given approach.

There have been four dose-response studies of maintenance depot medication (see also “ Long-Acting Antipsychotics” later in this chapter). Generally, most groups 
used a standard dose of 25 mg fluphenazine decanoate given i.m. every 2 weeks, although some compared standard with lower doses. The lowest doses were used 
by Kane and his coworkers (237), who chose 1.25 to 5 mg. In their study, three patients in the standard dose group relapsed and 61 patients remained well, while 26 
patients in the low-dose group relapsed and 36 remained well. Marder et al. ( 238) used doses of 25 mg in comparison with 5 mg, but patients who showed very early 
signs of relapse could have their dose slightly increased. For purposes of our discussion, we consider the 5 or 25 mg their fixed starting dose. Of those on the 
standard dose of 25 mg, 10 relapsed and 21 remained well, whereas 22 relapsed and 13 remained well on the lower dose. When the patients had early signs of 
relapse, their dose was increased, and as a result, the dose-response relationship began to level out to no difference. Hogarty et al. ( 239) used doses of 25 mg 
versus an average of 3.8 mg, and found a nonsignificant difference between the two groups. Thus, in the standard dose group, 19 did not relapse and six did, 
whereas in the low-dose group 21 did not relapse and nine did. Johnson et al. ( 240) used flupenthixol decanoate, so there is the question of exact equivalence, but 
their low-dose group was roughly equivalent to the Hogarty and Marder groups. Of those on the standard, four of 31 relapsed in 18 months, and of those who received 
half of the standard dose, 12 of 28 relapsed in this time period. Davis et al. ( 241) reviewed the 6-month relapse rate in patients randomly assigned to 25, 50, 100, or 
200 mg haloperidol decanoate on a monthly schedule. The relapse rate was lowest for those on 200 mg monthly. If all studies are considered collectively, we see 
an increased relapse rate at the lower dose levels, with the threshold for a minimally effective dose probably slightly higher than the lowest used.

When patients are randomly assigned to a lower than standard dose, the relapse rate rises slightly, but there are substantially fewer adverse effects. With a greater 
decrease in dose, however, there is a substantial increase in the relapse rate. The question is further complicated, in that different patients may require different 
doses. Given these tradeoffs, clinicians must often rely on trial and error. In studies demonstrating a slight increase in the relapse rate with slightly lower doses, an 
increase in dose almost always aborted a relapse, without the need for rehospitalization.

To supplement depot medication, oral preparations can be used when early warning signals of an impending relapse occur because the pharmacokinetics of depot 
preparations require months to reach steady-state (see also “ Pharmacokinetics/Plasma Levels” later in this chapter). By contrast, oral administration brings about an 
altered steady state in several days. We recommend treating most patients with the minimally effective dose to avoid more serious adverse effects, even at 
the cost of a few more relapses, provided this strategy does not lead to rehospitalization or produce serious impairment in functioning.

In conclusion, clinicians must balance several factors when choosing the proper therapy, including the following:

Problem of dysphoric adverse effects
Disruption of a minor relapse
Likelihood of a severe relapse
Long-term risk of tardive dyskinesia
Likelihood of suicide during a relapse
Likelihood of compliance with an oral versus parenteral depot formulation

Complications

Postpsychotic Depression

There is a significant difference between unremitted or partially remitted patients with pronounced negative symptoms and those in remission who experience a 
depressive episode. Siris et al. ( 242) selected candidates with a history of schizophrenia who recovered and then experienced a major depression that resolved with 
antidepressant therapy. Thirty-three patients receiving both maintenance antipsychotics and antidepressants were studied in a double-blind design that included an 
antipsychotic plus random administration of either an antidepressant or placebo. The group receiving both types of psychotropic had a statistically superior outcome 
(p = 0.020; two-tailed Fisher's test) on their global scores for each of the subscales in the depression ratings, but there was no difference in the measure of psychosis 
or adverse effects between the two groups. Siris et al. (243) also conducted a follow-up study on the previous antidepressant-treated group, maintaining them on 
fluphenazine decanoate and benztropine, as well as adjunctive imipramine. After 6 months, their imipramine was tapered to a placebo or they continued on the same 
medication regimen for 1 more year. All six who were tapered off active drug relapsed into a depressive state, in contrast to only two of the eight remaining on 
imipramine (p = 0.009). Of note is that those who relapsed again improved once adjunctive imipramine was reinstituted. Johnson ( 244) studied 50 schizophrenics in 
remission who were randomly assigned to receive nortriptyline or placebo for a 5-week trial. More subjects in the nortriptyline group (i.e., 28%) were free of 
depression at the end of the trial than in the placebo group (i.e., 8%). Prusoff et al. ( 245) studied 40 schizophrenic outpatients with depressive episodes treated with 
amitriptyline or placebo in addition to their maintenance perphenazine. In general, improvement in depression was modest, not statistically impressive, and there was 
a suggestion of worsening in psychosis.

In summary, episodes of superimposed depression benefit from intervention with concurrent antidepressant therapy, but these agents do not appear to 
help patients who suffer from a more chronic, negative symptom presentation.

Supersensitivity Psychosis

Supersensitivity psychosis (SSP) has been described as the rapid reemergence of psychotic symptoms upon discontinuation of long-term antipsychotic treatment. 
Chouinard and Steinberg's (246) criteria for the diagnosis are presented in an abbreviated form in Table 5-20, and descriptions of patients who meet these criteria can 
be found in Hunt et al. (247). This phenomenon is thought to be secondary to an upregulation of DA receptors in the neural circuits subserving psychosis. This 
concept is analogous to the hypothesis regarding TD, which postulates a DA receptor supersensitivity secondary to striatal drug blockade (i.e., dopaminergic receptor 
upregulation in the neural tract relevant to movement). Thus, withdrawal of these drugs may induce a rebound psychosis, just as it may cause TD.



TABLE 5-20. Criteria for supersensitivity psychosis

Peet (248), in a chart review study of 55 outpatients, found seven who met the criteria for SSP. Singh et al. ( 249) compared five patients with a history of SSP and five 
without, predicting that those with SSP would relapse more rapidly upon discontinuation. In the study design, antipsychotic medication was abruptly replaced by 
placebo without any tapering, and the emergence of psychosis or TD was evaluated. The authors found no evidence of relapse into psychosis over a 2-week period. 
As the relapse rate of untreated schizophrenics is about 10% per month, we might expect some relapses during this time, but the sample size of this study was too 
small for definitive conclusions (i.e., 10 patients). To prove the existence of SSP one would have to show that there is an increased relapse rate or at least a 
worsening of symptoms greater than would otherwise be expected. Although the clinician must remain alert to this possibility, we would give this hypothesis the 
“Scotch verdict” of not proven, with the burden of proof resting on those who have proposed this syndrome.

Conclusion

Continuous, moderate-dose maintenance antipsychotics afford the best chance of preventing relapse in psychotic patients. Low doses of neuroleptics should 
theoretically diminish the possibility of TD, but, in fact, are only weakly correlated. Further, with too low a dose, patients are at risk of developing more frequent 
exacerbations, which usually require increased doses and may contribute to higher levels of psychopathology not amenable to future drug intervention. The 
availability of atypical agents with a lower propensity for EPS (and perhaps TD) may make these the drugs of choice in patients compliant with oral regimens.

The use of maintenance strategies must always be considered in the context of the long-term consequences to minimize more serious adverse effects (e.g., TD, 
weight gain). There is a tradeoff between the risk of TD using adequate dose long-term medication and the higher risk of relapse with lower dose strategies. The 
ongoing development of long-acting novel antipsychotics (e.g., risperidone, 9-OH-risperidone; olanzapine) should diminish the risk of TD substantially (40a). Because 
a recurrence of psychotic behavior may interfere with vocational and social functioning and, at the extreme, result in violence or suicide, the cost of an episode to 
patients, their families, and society must be carefully considered. Finally, psychosocial therapies can enhance the beneficial effects of medication, improving the 
overall quality of life.

Figure 5-10 outlines a recommended strategy for managing the chronic, relapsing psychotic patient ( 5, 6, 250).

FIG. 5-10. Maintenance strategy for the treatment of chronic psychotic disorders. (Adapted from Davis JM, Janicak PG, Preskorn S, Ayd FJ Jr. Advances in the 
pharmacotherapy of psychotic disorders. In Janicak PG, ed. Principles and practice of psychopharmacotherapy update. Vol 1. Baltimore, Williams & Wilkins, 1994:1.)

LONG-ACTING ANTIPSYCHOTICS

A parenteral, depot antipsychotic is one that can be administered in such a way that, after a single dose, a therapeutically efficient tissue concentration of at least 1 
week's duration is achieved (251, 252). Slow release of the active drug is produced by combining the base antipsychotic with a fatty acid (decanoic acid). The alcohol 
group of the antipsychotic is esterified by the acid, producing a lipophilic compound whose solubility in oil is increased. An oil, usually sesame, is then used as a 
vehicle for intramuscular injection, where the ester, which is not pharmacologically active, is hydrolyzed by tissue esterases, slowly releasing the active compound. An 
alternative technique is the use of microspheres (e.g., risperidone).

Depot preparations should be considered for patients who have experienced several relapses, either due to inadequate oral regimen caused by pharmacokinetic 
factors (e.g., poor absorption) or ongoing problems with noncompliance. Because many patients stop their oral drugs, often precipitating a relapse, long-acting, depot 
preparations represent a major tactical advantage in chemoprophylaxis ( 253). In open trials, many who fared poorly on oral management were greatly benefitted by 
i.m. depot medication. This improvement was presumably because of previous noncompliance with their oral regimens, but it is also possible that some patients 
rapidly metabolize oral preparations (e.g., a large first-pass effect), never achieving adequate plasma levels by this route of administration.

Although these preparations are an important addition to the therapeutic armamentarium, particularly for outpatients, they may also occasionally benefit inpatients. It 
is important to appreciate the different pharmacokinetic properties of long-acting injectable drugs, especially the longer time period (i.e., 3 to 4 months) required to 
achieve steady-state concentrations, which must be taken into account when titrating dose.

Therapeutic Efficacy

Table 5-21 shows the difference in the percentage of patients who relapsed while on oral or depot antipsychotics from six random-assignment, double-blind studies 
(34, 253, 254, 255, 256 and 257). Although the outcome is mixed, three of the studies found an appreciable difference between the two regimens. For example, one 
study found a 3% relapse rate per month on oral versus a 1% rate on depot fluphenazine. The three other studies, however, found little difference, but they also may 
have had more compliant patients. Combining these data with the Mantel-Haenszel test reveals a significantly lower relapse percentage on depot versus oral 
medication (c2= 13.5; p < 0.0002). The usefulness of depot medication is also supported by Johnson et al. ( 258, 259 and 260), who used matched control subjects, as 
well as by Marriott and Hiep ( 261), Tegeler and Lehmann (262), and Freeman (263), all of whom used mirror-image control subjects (i.e., relapse rates in patients on 
oral medication versus relapse rates later when on depot medication).



TABLE 5-21. Percent difference in relapse between depot and oral preparations

Several longitudinal studies have also found that patients stabilized on depot fluphenazine relapsed when switched to an oral antipsychotic preparation ( 264). 
Mirror-image studies also found depot fluphenazine (decanoate or enanthate) reduced the incidence of relapse, as well as the number of days hospitalized, when 
compared with oral therapy. These open, crossover studies switched patients from oral to depot forms, and the outcome with each approach was evaluated.

Complicated research protocols make significant demands on patients; therefore, only those who can give informed consent, and are thus more likely to be compliant, 
enter such trials. Further, the Hawthorne effect may be operative, in that the interest of the investigator may effectively communicate to patients the importance of 
taking their medication. For example, tuberculosis is a major health problem in many parts of the world; a half million people die of this disease in India alone every 
year. Health workers who directly observe patients taking an antituberculosis drug have proven to be quite successful in improving the rate of recovery. When direct 
observed treatment is not used, patients are seven times more likely to die of this disease. Therefore, it seems reasonable that increased compliance by directly 
observing or some equivalent clinical management technique might improve outcome in schizophrenia on a long-term basis. The increased quality of clinical care, 
which is often a byproduct of research, may inspire some to become better educated about their disorder and its treatment and more highly motivated to take 
medication. Thus, such factors could cloud any differences in efficacy between oral and depot formulations.

Standard Depot Preparations

Fluphenazine

Whereas the fluphenazine depot preparations are superior to placebo in preventing relapse in groups of remitted schizophrenic patients, their advantage over oral 
fluphenazine is less clear. Rifkin et al. ( 255), for example, followed remitted schizophrenics for 1 year and found that 63% treated with placebo relapsed, whereas only 
5% on depot and 4% on oral fluphenazine relapsed during that period. Schooler et al. ( 265) treated schizophrenic patients with either fluphenazine decanoate or oral 
fluphenazine for 1 year and again found no significant difference in relapse rates between these two groups (i.e., 24% versus 33%, respectively) during that time. By 
contrast, at least two other controlled studies conducted in a typical clinical setting found a clear difference favoring depot over oral preparations ( Table 5-21).

Kane et al. (266) point out that some studies may not have effectively evaluated the potential benefit of depot fluphenazine. Thus, patients volunteering for such 
studies are those who might be compliant whether they took oral or depot medications; therefore, these studies may underrepresent the noncompliant population. In 
addition, inasmuch as relapse may not occur for 3 to 7 months after medications have been completely discontinued, a 1-year study period may not be long enough to 
evaluate the relative effectiveness of a depot versus oral antipsychotic.

In this context, Hogarty et al. (256) followed patients who were treated with either i.m. fluphenazine hydrochloride or i.m. fluphenazine decanoate for 2 years. After the 
first year, the relapse rate did not differ between the two groups (i.e., 40% for hydrochloride and 35% for decanoate). During the second year, however, 42% of those 
remaining in the hydrochloride group relapsed, as compared with only 8% of those remaining in the decanoate group. Although the difference was not statistically 
significant, the figures suggest an advantage favoring the depot preparation in minimizing relapse during the second year of treatment.

Fluphenazine enanthate and decanoate are similar in potency, efficacy, and adverse effects. They differ only in that the decanoate preparation is slightly more potent 
and slightly longer acting, requiring lower doses and less frequent administrations. Because the decanoate form manifests marginally fewer adverse effects, it is 
probably preferable.

Dose

When initiating depot fluphenazine, a conservative dose should be chosen, realizing that it may take several months to establish steady-state levels. It may also be 
necessary to supplement treatment with oral fluphenazine during this early phase until the required maintenance level is ascertained. If psychotic symptoms should 
reemerge, oral or acute parenteral fluphenazine can also be used to establish control and the depot dosage increased accordingly at the next scheduled injection. If 
the depot dose is too high, as evidenced by the appearance of persistent adverse effects, then appropriate symptomatic treatment should be initiated and the dose 
reduced or injection intervals extended until adverse effects are controlled. The goal is to establish the lowest effective maintenance dose, mindful that too low a dose 
may increase the risk of relapse and rehospitalization ( 267). Conversely, too high a dose may expose the patient to unnecessary adverse effects and noncompliance.

Haloperidol

Haloperidol decanoate is an effective depot agent comparable with standard oral preparations ( 268, 269, 270 and 261). It can be given monthly, and has a marginally 
lower incidence of EPS compared with the fluphenazine formulations.

Clinically, haloperidol decanoate has been administered to hundreds of chronic schizophrenic patients in several open studies to determine its efficacy, 
pharmacokinetics, safety, and adverse effects. The trials ranged from 4 months to 2 years, with dosages ranging from 25 to 500 mg given once every 4 weeks. The 
results of these studies have consistently shown that depot haloperidol:

Is as effective in controlling psychotic symptoms in chronic schizophrenic patients as oral haloperidol, other oral antipsychotics, or depot fluphenazine.
Has not produced any clinically significant changes in hematological or biochemical values.
Produces a steady plasma level that declines slowly by one-half during the interinjection interval.
Does not increase and may even decrease the incidence of extrapyramidal and other adverse effects when compared with those produced by oral preparations 
(271, 272, 273, 274, 275, 276 and 277).

Dose

The calculation of an appropriate dosage for the depot form requires converting from a given oral dose of haloperidol. Earlier observations found the bioavailability of 
oral haloperidol to be 60% to 70%, indicating that this would correspond to a monthly dose of haloperidol decanoate of about 20 times the daily oral dose ( 272). For 
example, if a patient is stabilized on a daily oral dose of 10 mg, then a corresponding monthly dose of the decanoate formulation would be 200 mg. Kane and others 
(278), however, suggest a lower starting ratio of 10–15:1. Doses will usually need to be adjusted individually, however, based on a given patient's response and the 
emergence of adverse effects.

Fluphenazine Depot Versus Haloperidol Depot

In general, double-blind comparisons have found the two depot formulations to be equieffective in the maintenance treatment of schizophrenic patients.  
Kissling et al. (279) evaluated both fluphenazine and haloperidol decanoate in a 6-month double-blind study involving 31 schizophrenic patients. These authors found 
both were equally effective in preventing relapse, with a slight advantage for haloperidol decanoate as reflected by fewer adverse effect-related dropouts and a 
decreased need for antiparkinsonian medications with this latter agent. Wistedt ( 280) compared fluphenazine decanoate with haloperidol decanoate in a double-blind 



study involving 51 schizophrenic patients over a 20-week treatment period. He found no difference between the drug groups on ratings of global clinical changes, with 
both showing a significant improvement over the course of the study. The haloperidol-treated group, however, did show a greater degree of improvement in ratings on 
a clinical psychopathology scale, and less depressive symptomatology compared with the fluphenazine group. Although there was no difference in EPS between 
groups, the patients on fluphenazine required higher doses of antiparkinsonian medication during the study, perhaps indicating a greater severity of EPS. Chouinard 
et al. (281) randomly assigned 12 schizophrenic outpatients to receive either haloperidol decanoate or fluphenazine decanoate in a dose ratio of 3:1. This was a 
double-blind study over an 8-month period, and it found no significant differences between the drug groups on any of the psychopathology ratings, parkinsonian 
symptoms, or the need for antiparkinsonian medication.

Fluphenazine decanoate may cause more acute EPS than haloperidol decanoate due to a phenomenon known as “dose dumping.” Here, a small amount of depot 
formulation is released into the systemic circulation shortly after an injection. There may be a tendency for haloperidol to be more effective for a subset of 
schizophrenic symptoms, less depressogenic, and slightly less likely to exacerbate extrapyramidal symptoms. These effects, however, are not large, may not be 
clinically significant, and are not consistently evident in all studies.

Conclusion

Long-acting, parenteral, antipsychotic administration remains an important option in various clinical situations. Presently, only neuroleptics are available in this 
formulation, but it is anticipated that depot formulations of novel antipsychotics (e.g., risperidone, olanzapine) may soon be approved. The advent of such agents 
should significantly improve the efficacy and safety of this strategy.

PHARMACOKINETICS/PLASMA LEVELS

Clinically relevant pharmacokinetic factors involving antipsychotics include the following:

Good absorption from the gastrointestinal tract
An extensive “first-pass” hepatic effect
Subsequent high systemic clearance due to a large hepatic extraction ratio each time the plasma recirculates through the liver
Extensive distribution (VD) due to highly lipophilic character
Plasma half-life (t1/2) of typically about 20 hours
Primary route of elimination is hepatic metabolism
The presence of metabolites with varying pharmacological profiles (e.g., some may be more effective than their parent compound [e.g., mesoridazine]: some 
may not reach the brain [e.g., sulfoxides], and some may have greater toxicity than the parent compound)

Antipsychotics are a chemically diverse group of drugs having in common the ability to ameliorate psychotic symptoms. Unfortunately, a significant percentage of 
patients fail to respond adequately or may develop adverse effects such as acute EPS, various tardive syndromes (e.g., TD, dystonia, etc.), and, less commonly, even 
more serious adverse events such as NMS and agranulocytosis.

The use of drug plasma levels to effect optimal clinical response and to minimize adverse or toxic effects is standard practice in general medicine (e.g., phenytoin, 
digoxin), as well as in psychiatry (e.g., lithium, tricyclic antidepressants, valproate; see Chapter 3). The theoretical basis for plasma level monitoring rests on several 
factors, including:

The existence of a long interval between drug administration and clinical response
Large interindividual differences in response to the same dose for the same diagnosis, in part reflecting differences in plasma levels achieved on a given dose
Possible usefulness in helping to establish the minimally effective dose
Possible usefulness in helping to estimate the average dose required to achieve a certain concentration when a positive correlation exists between a given 
steady-state concentration (CSS) and the dose required.

Unfortunately, for a number of methodological and clinical reasons, the success achieved with this strategy for other classes of drugs (e.g., certain mood stabilizers) 
has not been achieved with the monitoring of antipsychotic steady state plasma concentrations. Difficulties in study design have contributed to this uncertainty, 
including:

Insufficient sample sizes, especially at the low and the high ranges
Inclusion of refractory, nonhomogeneous, noncompliant patients
Nonrandom adjustment of the dose based on response, side effects, or initial presentation
Concurrent treatments
Too brief an observation period for clinical effects to occur
Variable time of blood sampling
Inadequate evaluation of clinical response, as well as the indefinite nature of response
Presence of numerous active metabolites
Inadequate assay methods, such as radioreceptor assays

Interpolation from Plasma to Brain Levels

It would be desirable to measure CNS antipsychotic levels in human beings. Although this will become possible with emerging imaging techniques, at present the only 
direct measurements that can be made are on postmortem tissue of patients who had recently discontinued drug or were on antipsychotics at the time of death ( 282). 
Haloperidol is concentrated in the brain at levels about 10 to 30 times higher than the expected plasma level. Animal studies find a brain:plasma ratio of about 20. 
Limited information from animal studies after drug withdrawal also shows a rapid disappearance from plasma. Although the half-life of haloperidol is about 24 hours in 
plasma, even several days after cessation of oral dosing significant CNS D 2 receptor activity is still evident. Indeed, PET studies indicate that after withdrawal of 
haloperidol or fluphenazine decanoate, D 2 blockade can persist for several months. Thus, it is likely that these agents stay in the human brain longer than in plasma 
and that brain levels are approximately 10 to 20 times higher than plasma levels.

Plasma Level Study Designs

While large interindividual variability in the steady-state plasma concentrations among patients treated with similar doses of a given antipsychotic is well established, 
the existence of a critical range of plasma concentration for therapeutic response or significant adverse effects remains controversial. A body of data from a number of 
fixed-dose studies, however, indicates a possible threshold for response or a linear or curvilinear relationship between plasma levels and clinical response for agents 
such as:

Chlorpromazine (283)
Fluphenazine (284, 285)
Trifluoperazine (286)
Thiothixene (287)
Haloperidol (288, 289, 290, 291, 292, 293, 294, 295 and 296)
Clozapine (66, 291)
Risperidone (297)
Olanzapine (298)

In addition, prospective studies targeting large numbers of acutely ill patients to certain plasma levels to test a putative therapeutic threshold or range have been 
conducted with haloperidol ( 299).



Chlorpromazine

Curry et al. (300, 301) found a wide range of effective plasma drug levels in schizophrenics treated with comparable doses of CPZ, establishing that an upward or 
downward shift of 50% in dose usually produced adverse effects or a psychotic exacerbation, respectively. May et al. ( 302) found no relationship between plasma 
levels and response in 48 patients on fixed doses of CPZ (6.6 mg/kg/day). This agent is particularly problematic, however, because of its many, potentially 
confounding, metabolites, which are typically not measured.

Fluphenazine

Several groups have investigated fluphenazine plasma levels with either the oral or the parenteral, depot form. In one study, clinical response as a function of the 
mean CSS of oral fluphenazine suggested an upper therapeutic end based on three nonresponding patients who had a mean C SS above 2.8 ng/mL (285). Further, a 
lower end was suggested by two nonresponders and one partial responder whose levels were below 0.2 ng/mL. Van Putten et al. ( 303) found that higher fluphenazine 
plasma levels (up to 4.23 ng/mL) were significantly associated with a higher rate of improvement; however, 90% (65 of 72 patients) experienced disabling adverse 
effects with levels greater than 2.7 ng/mL. In a 2-year, double-blind comparison of 5 or 25 mg fluphenazine decanoate, Marder et al. ( 304) found a significant 
relationship between fluphenazine plasma levels and psychotic exacerbations after 6-9 months of maintenance therapy. Thus, those with levels less than 0.5 ng/mL 
did much worse than those with levels above 1.0 ng/mL. These data suggest that levels between 1.0 and 2.8 ng/mL may be the ideal range for many patients.

Trifluoperazine

Some of the authors reported on a potential therapeutic window with the commonly used phenothiazine, trifluoperazine ( 286). Specifically, there was evidence for a 
lower therapeutic threshold, around 1 ng/mL, and a suggestion of an upper end around 2.3 ng/mL ( Fig. 5-11). Based on a review of dose-response studies, we 
concluded that 9 to 15 mg of trifluoperazine would be comparable to 300 mg of CPZ and should fall near the lower part of the linear portion of the dose-response 
curve.

FIG. 5-11. Brief Psychiatric Rating Scale (BPRS) change scores in relationship to trifluoperazine plasma levels. (From Janicak PG, Javaid JI, Sharma RP, et al. 
Trifluoperazine plasma levels and clinical response. J Clin Psychopharmacol 1989;9:340–346, with permission.)

Thiothixene

Yesavage et al. (305) treated 48 acute schizophrenics with thiothixene (80 mg/day), measuring serum and red blood cell (RBC) concentrations 2 hours after the 
morning dose. Serum levels ranged from 3 to 45 ng/mL, with a linear relation between clinical response during the first week of treatment and serum (r = 0.5), as well 
as RBC levels (r = 0.64). By contrast, Mavroidis et al. ( 287) found a curvilinear relationship between thiothixene plasma levels and clinical response. Thus, levels 
ranging between 2.0 and 15 ng/mL, measured 10–12 hours after the last dose, were associated with clinical improvement.

Haloperidol

Haloperidol, the most commonly prescribed conventional neuroleptic, has only one pharmacologically active metabolite (i.e., reduced haloperidol). We reviewed the 
literature on HPDL plasma levels and summarized the outcome ( 306). While there are several studies examining the relationship between HPDL steady-state plasma 
levels and clinical response, they have used varying methodologies in terms of patient selection, symptom profile, diagnostic criteria, assay techniques, and the use of 
variable or fixed-dose schedules. Hence, the results of these studies are difficult to interpret collectively. As with other agents, the results with the fixed doses of 
HPDL have also been conflicting, although at least six early studies demonstrated a curvilinear relationship (i.e., therapeutic window) between HPDL plasma levels 
and clinical response. Whereas optimal levels differed slightly among these studies, the mean low end was 4.2 ng/mL, and the mean high end was 16.8 ng/ mL ( Table 
5-22) (288, 289, 290, 291, 292, 293 and 294). By contrast, some studies have not found a correlation between plasma HPDL levels and clinical response ( 314, 315).

TABLE 5-22. Early fixed-dose studies finding a curvilinear relationship between haloperidol plasma levels and clinical response

Bleeker et al. (307) and Shostak et al. (308) also attempted to study the low end of a putative HPDL plasma level therapeutic window and found that none of three and 
two of five patients with low plasma levels, respectively, were responders. This contrasted with the outcome in their middle ranges, where five of 23 and five of six, 
respectively, responded. Conversely, five other studies deliberately probed the upper end of the therapeutic window. Doddi et al. ( 309), Kirch et al. (310), and Bigelow 
et al. (311), using medium or high HPDL doses, failed to find any evidence for an upper end of the therapeutic window in newly admitted patients. Rimon et al. ( 312) 
used extremely high HPDL doses (120 mg/day) in very chronic patients, but also failed to find an upper end of the therapeutic window. Coryell's group ( 313) 
prospectively assigned patients to fixed HPDL doses for at least the first 2 weeks of treatment to yield a distribution of plasma levels above and below a hypothesized 
therapeutic window of 18 ng/mL. They found a significant negative linear relationship (i.e., as dose increased, response decreased) between HPDL plasma levels and 
outcome at week 1, which did not persist into weeks 2, 3, and 4.

Targeted Plasma Level Designs

One can pool data from several fixed-dose studies to achieve an adequate sample size that would define the optimal cutoff point for a lower end and possibly for an 



upper end as well. These data can then be used to design a targeted plasma level study.

Using such a design, Volavka et al. ( 314) failed to find evidence for a therapeutic window after randomly assigning 111 schizophrenic or schizoaffective patients to 
one of three HPDL plasma levels (i.e., 2 to 13, 13.1 to 24, or 24.1 to 35 ng/mL). Interpretation of their results, however, may be complicated by too high a level for the 
low and perhaps middle ranges and a prolonged period of time to titrate to the middle and high HPDL plasma levels.

In a subsequent report, Volavka et al. ( 315) targeted acutely psychotic patients to a low (mean = 2.2 ng/mL) or a middle (mean = 10.5 ng/mL) HPDL plasma level 
group. Twenty-five patients with levels < 3 ng/mL showed minimal response over 3 weeks.

Janicak et al. (316) attempted to address these issues by prospectively reassigning initial HPDL nonresponders to the putative therapeutic range ( Fig. 5-12). During 
phase A, 25-30% of patients in the low, middle, and high HPDL plasma levels responded. Further, in the second phase of this study, initial partial or nonresponders to 
low or high plasma levels benefited from a dose adjustment (i.e., average = 25 mg/day) to achieve plasma levels of about 12 ng/mL ( Fig. 5-13). When they analyzed 
only the phase A nonresponders in phase B, the sample size was smaller; but those in the middle range demonstrated significantly more improvement on both the 
total BPRS and the positive symptom subscale scores, in contrast to those who remained in the low or the high groups. Further, no benefit was achieved by raising 
plasma levels beyond the defined middle range.

FIG. 5-12. Haloperidol (HPDL) plasma level ranges by targeted groups.

FIG. 5-13. Clinical response based on plasma level assignment in Phase B. (From Janicak et al. Acta Psychiatr Scand 1997;95:343–350, with permission.)

Case Example: A 29-year-old woman was admitted to our research unit due to an exacerbation of her schizoaffective disorder. After giving informed consent, the 
patient participated in the targeted HPDL plasma level study. She was randomly assigned to the high plasma level and began treatment with 60 mg/day HPDL for 3 
weeks. She scored a 40 on the BPRS at baseline (after an 11-day medication-free period). Her mean HPDL plasma level was 38.4 ng/mL for the first 3 weeks, and 
her BPRS score was 39 at the end of that period. She was then randomly reassigned to a middle plasma level, with a reduction of HPDL to 16 mg/day. At the end of 
this phase (24 days later), the patient's BPRS score was 22, with an average plasma level of 14.2 ng/mL. After no improvement in the first phase, the patient 
experienced a 45% decrease from her total baseline BPRS score during the second phase. Keeping in mind the lowest score on the BPRS is 18, this was an 82% 
drop in ratable symptoms.

A 29-year-old male schizophrenic patient was admitted to our research unit due to a worsening in his paranoid delusions and auditory hallucinations. After giving 
informed consent and undergoing a 12-day medication washout, he scored a 48 on the BPRS. He was randomly assigned initially to a low plasma level and received 
2 mg/day haloperidol, with an average plasma level of 1.29 ng/mL over 3 weeks. He demonstrated a slight improvement, scoring a 37 on the BPRS at that point (i.e., 
a 23% change). He was then randomly reassigned to a middle plasma level, and the dose of haloperidol was increased to 18 mg/day. After 27 days, he had an 
average plasma level of 12.0 ng/mL, and rated a 21 on the BPRS, or a 55% improvement from his baseline symptoms. Again, considering 18 is the lowest total BPRS 
score possible, this was an 84% drop in ratable symptoms.

Both patients demonstrated clinically relevant and statistically significant decreases in psychotic symptoms after their plasma HPDL concentrations were targeted 
within the 10 to 15 ng/ mL range. Although it is possible they improved during the second phase solely due to time on treatment, their scores on the BPRS dropped 
rapidly once switched into the middle range. In addition, they demonstrated minimal improvement during the first 3 weeks.

Scores on the Simpson-Angus side effect scale were in the mild range for both patients, and did not change during either phase. Thus, this would not support 
decrease in toxicity as the reason for improvement, especially when the dose and blood levels were reduced in the first patient.

As part of this study a dose-prediction formula was developed to more rapidly achieve the desired HPDL C SS. For this purpose, the first 28 patients, before receiving 
the initial assigned dose for achieving their targeted level, received a 15-mg “test”dose (p.o.) of HPDL, and blood samples were drawn 24 and 48 hours afterwards. 
Data analysis indicated a strong linear relationship between the targeted log C SS achieved and the dose required when the 24-hour log transformed plasma level was 
included in a linear regression model (r = 0.933) ( 317). This formula was then prospectively tested and found to be valid in determining the dose required to achieve 
the desired HPDL CSS (318).

The neuroleptic threshold data generated by McEvoy and colleagues ( 319) support the phase A findings of this study. This group determined the neuroleptic 
threshold (NT) dose (i.e., 3.7 ± 2.3 mg/day) for 106 schizophrenic and schizoaffective patients by starting with a low dose and increasing it until mild rigidity 
developed. The phase A results of the previous study were quite consistent with these data in that plasma levels as low as 2 ng/mL (mean dose = 3.3 mg/day) did not 
clearly fall below a therapeutic threshold for response. After a 2-week open trial at this dose, McEvoy then randomly assigned the 95 remaining patients under 
double-blind conditions to remain at the NT dose or to be switched to a higher dose of HPDL (mean = 11.6 ± 4.7 mg/day) for an additional 2 weeks. While there were 
similar rates of improvement on the total BPRS in phase A, and with McEvoy et al. at comparable time points, the Janicak study found a greater improvement in phase 
B (8.1 BPRS points) than in McEvoy et al.'s second phase (2.9 BPRS change score points). In McEvoy's study, while higher doses of HPDL did not produce greater 
improvement in measures of psychosis, they did lead to slightly better improvement in hostility.

These results also complement a series of PET studies by Nordstrom et al. ( 320) and Nyberg et al. (72), which support a potential optimal striatal D2 
occupancy level. Thus, below 60% D2 occupancy, response may be suboptimal, and greater than 80% D2 occupancy may lead to increased EPS.

In addition, Wolkin et al. ( 321) found that HPDL plasma levels of 5 to 15 ng/mL led to rapid increase in striatal D 2 blockade up to 80%. In a sample of seven acutely 



psychotic patients, Kapur et al. (322) in a prospective controlled trial found that 2 mg haloperidol for 2 weeks produced a 66% ± 7% D 2 receptor occupancy level. 
These first-episode psychotic patients achieved HPDL plasma concentrations ranging from 0.6 to 1.5 ng/mL (c 2 = 1.1 ± 0.4). At these levels, five patients showed 
“much improvement” per the CGI, including a 45% improvement in positive symptoms and a 55% improvement in negative symptoms.

Whereas some studies using higher plasma levels find a modest decrement in clinical effect and others find a response plateau, none find evidence that higher 
plasma levels lead to enhanced efficacy. In addition, while not a marked phenomenon, with unnecessarily high neuroleptic plasma levels (or doses) there is an 
increased risk of adverse events. For example, there is evidence that rapid dose escalation may predispose to neuroleptic malignant syndrome ( 323, 324). In this 
context, we emphasize the consistent agreement among studies that there is no additional benefit to using higher neuroleptic doses or plasma levels.

For newer agents, defining the plasma level or dose-response relationship should be a priority to avoid using excessive doses for prolonged periods of time. This 
information may also be relevant for designing clinical trials using appropriate doses of neuroleptics for comparison trials against novel antipsychotics (i.e., parallel 
dose-response studies).

Clozapine

Clozapine Plasma Level-Drug Interactions

Clozapine is principally metabolized to N -desmethylclozapine (norclozapine). It is also metabolized to and n-oxide, other hydroxyl metabolites, and a protein-reactive 
metabolite. The n-oxide can be converted back to clozapine. The enzyme responsible for the metabolism of clozapine to norclozapine is the cytochrome P450 1A2 
enzyme (325). This is consistent with a study showing that caffeine, a marker for 1A2, is cleared in relationship to the conversion of clozapine to norclozapine ( 326). 
Discontinuation of coffee intake can decrease the clozapine plasma levels by more than 50%, and increasing caffeine intake can produce a reemergence of the side 
effects (e.g., drowsiness, excess salivation). Additionally, smoking, which induces 1A2, lowers clozapine plasma levels. Fluvoxamine, an inhibitor of 1A2, dramatically 
increases plasma levels, and on occasion, adverse effects are seen ( 327). This phenomenon can lead to clozapine intoxication in patients on high doses of 
fluvoxamine.

Case Example: One patient ingested clozapine on two different occasions. On the first occasion she took clozapine and recovered in 6 hours from a comatose 
state. Two months later, while on therapeutic doses of fluvoxamine, she exhibited a state of fluctuating consciousness; on most occasions she was unable to 
gesture a simple request, but on some occasions she was able to react adequately. She was bothered by vivid and frightening visual hallucinations of tigers under 
her bed and serpents on her pillow. Her speech was disturbed, and she could not sit up because of truncal ataxia. Twenty-four hours after the intoxication, the 
overdose symptomatology declined significantly. The patient was able to walk a few steps and her speech was normal. Peak plasma levels were > 9,000 ng/ml, 
falling to 4,000 by day 1 and under 1,000 by day 3. This excretion rate is slower than normally observed in overdoses, presumably because of the pharmacokinetic 
interaction with fluvoxamine through cytochrome P450 1A2 (328).

Phenytoin, an enzyme inducer, can reduce clozapine plasma levels. There have been two reported cases of risperidone causing an increase in clozapine plasma 
levels; however, because this agent is not an inhibitor of 1A2, the mechanisms for this increase are unclear. Nefazodone administered with clozapine has had minimal 
effects on clozapine's metabolism (329).

Clozapine Dose-Response Relationship

As with most of the older psychotropic drug, dose-response curves for clozapine have not been developed until recently. In a blinded, controlled study, Simpson and 
coworkers (330) randomized patients into three doses of clozapine 100, 300, and 600 mg. These researchers found that 600 mg was more effective than 300 mg and 
that doses up to 400 mg/day usually produce inadequate plasma levels. Thus, the results of this dose-response study are consistent with the plasma level studies. 
This provides some evidence that therapeutic drug monitoring may help ensure that patients receive a clozapine dose high enough to develop an adequate plasma 
level.

Clozapine Plasma Level-Response Relationship

Dose-response and plasma level-response information is conceptually very similar. In dose-response terms, it is important to know the average therapeutic threshold 
dose, the minimal dose to produce a full response. When plasma levels correlate with clinical response and there is a wide range of plasma levels for a given dose, 
then it is important to know the minimal therapeutic plasma levels to produce the optimal response for most patients. Several reports have indicated that plasma 
concentrations of clozapine above 350 to 450 ng/mL may be required to maximize response in treatment refractory schizophrenic patients ( 66, 291, 331, 332). 
Clozapine plasma levels, however, vary substantially from patient to patient. For example, Potkin et al. ( 291) found a 45-fold (40 to 911 mg/mL) range in plasma levels 
after a fixed dose of 400 mg/day. Initially, Perry et al. ( 66) did a plasma level study assigning patients to a dose of 400 mg/day for 4 weeks and identified 350 ng/mL 
as a threshold for response. At or above this plasma level, 64% of patients responded, as compared with only 23% of patients below that level. This group followed up 
these original results with a larger sample and in a follow-up of the existing samples, five of seven patients had an unsatisfactory response to a dose of 400 mg/day. 
When the dose was increased to achieve a plasma level above the threshold 350 ng/mL, however, most then responded ( 333).

Potkin et al. (291) also used a fixed dose of 400 mg/day in a study of 58 schizophrenic patients and found that very few (8%) patients with low clozapine plasma levels 
( < 420 ng/mL) responded, in comparison with 60% of those with plasma levels > 420 ng/mL. This group used a targeted plasma level design so that patients with 
originally low plasma levels had these levels increased above 420 ng/mL in a double-blind, random-assignment procedure. Response rate increased to 73%, 
compared with 29% of those whose plasma levels remained low. This result is particularly impressive because it was a randomized prospective change in dose, which 
provides important confirmation of the relationship between clozapine plasma levels and clinical efficacy. Kronig et al. ( 332) also found a therapeutic level of 350 
ng/mL. Although the chosen level varies from study to study, there is general agreement that a threshold therapeutic plasma level exists somewhere between 350 and 
450 ng/mL.

It is important to consider whether parent compound levels only or the sum of clozapine plus norclozapine plasma levels are measured, because in the latter case, the 
threshold would be higher. Note that a quality control study has been done comparing different laboratories on the assay reliability of clozapine plasma levels with 
split samples finding good agreement. Clinically, it is important to start with a small dose and gradually increase to avoid side effects. Even so, it is desirable to move 
rapidly to the correct level in patients who may need a slightly higher than average dose. Perry ( 334) has provided a prediction formula: the clozapine plasma level 
equals 111 × smoking (0 for smoker, 1 for nonsmoker) plus 0.464 x +145 for males, and 111 × smoking status plus 1.59x - 149 for females.

Risperidone and Olanzapine

Plasma-Level Response Relationship

Methods have also been developed to measure plasma levels of risperidone and olanzapine ( 297, 335). Preliminary data indicate that olanzapine levels 179;9.3 
ng/mL at 24 hours and 179;23.2 ng/mL at 12 hours may be associated with improved response in schizophrenic patients ( 298, 298a). One small study found that dose 
reduction of risperidone from 6 to 3.6 (±0.9) mg/day lessened side effects and improved response rates but did not substantially alter risperidone (plus 
9-OH-risperidone) plasma concentrations (i.e., 40.4 ± 31 versus 49.7 ± 13.4) ( 336).

Conclusion

In summary, the value of routine plasma level monitoring with antipsychotics remains uncertain; however, TDM can be useful in the following situations:

To determine patient compliance
To establish adequacy of the pharmacotherapy in nonresponders
To avoid toxicity due to unnecessarily high plasma levels
To monitor patients with other medical disorders or on concurrent psychotropics or other medical drugs
To maximize the clinical response where the drug plasma level-response relationship has been elucidated
To help define the dose-response relationship



To safeguard clinicians in potential medico-legal situations

ALTERNATIVE TREATMENT STRATEGIES

In partially responsive or nonresponsive patients, the first issue is to determine whether an individual is truly treatment-resistant, because many receive 
nontherapeutic doses and the potential for improvement may not be adequately tested. Thus, in some situations, more aggressive treatment (dose increase, 
augmentation) may be appropriate, if not precluded by adverse effects. In selected cases, it may also be helpful to monitor plasma levels to ensure that they are in a 
reasonable range (see “Pharmacokinetics/Plasma Levels” earlier in this chapter). If a patient continues to demonstrate significant symptoms after a sufficient trial (2 to 
3 weeks), alternatives to switching to another antipsychotic may include the addition of lithium, an anticonvulsant, or a second antipsychotic agent. An antidepressant 
or anxiolytic may also be helpful, especially if affective or anxiety symptoms are prominent.

While there is no evidence that combining two neuroleptics is superior to comparable amounts of a single agent, the combined use of a neuroleptic plus a 
novel antipsychotic or, alternatively, the combination of two different novel agents (e.g., clozapine plus risperidone) may be beneficial in certain 
circumstances. Preliminary reports indicate that the pharmacology of novel antipsychotics may be sufficiently different that, when combined with each other or with 
neuroleptics, a better overall effect can be achieved in selected patients ( 100). Thus, potential scenarios include:

Overlapping of two antipsychotics when transitioning from one agent to another
Supplementing of neuroleptic depot therapy when symptoms worsen temporarily
Enhancing efficacy and/or decreasing adverse effects when combining two different antipsychotics (101)

Dosing Strategy

Whereas lower doses are desirable and often sufficient, some patients may require short-term moderate to higher doses. Many clinicians are reluctant to use this 
approach, concerned about the potential for more significant adverse effects, and as a result may prematurely seek alternative strategies. These concerns may not be 
entirely warranted, however. Dubin et al. ( 337), for example, reviewed 10 papers addressing the prevalence of adverse effects during rapid tranquilization in 676 
cases. Overall, their prevalence was extremely low (8%) and consisted mostly of EPS or hypotension (with low-potency agents). Again, when available, TDM of blood 
levels may be a more useful guide to adequacy of treatment than the dose used.

Tardive dyskinesia is also frequently mentioned as a reason to minimize exposure, but this condition usually develops after more chronic exposure. The relationship 
between TD and prior neuroleptic dosing is uncertain at this time, and the authors are not aware of any studies indicating that an acute, time-limited use of higher 
neuroleptic doses increases the prevalence of this disorder ( 338). Fortunately, the occurrence of NMS is an infrequent event (less than 1.5%), with no occurrences 
noted in the 676 cases reviewed by Dubin. In the discussion on adverse effects (later in this chapter), however, we note a higher incidence has been found by others 
during rapid dose increases.

Antipsychotics Plus Other Psychotropics

A second major question is the relative benefit of other concurrent psychotropic agents. Issues that are often raised include:

Do adjunctive benzodiazepines (BZDs) help aggressivity in psychotic patients?
Do adjunctive mood stabilizers help depressed, excited, or apathetic schizophrenic patients?
Do adjunctive anticonvulsants help with seizure-related complications, associated aggression, or affective symptoms?

Benzodiazepines Plus Antipsychotics

Despite the advent of the atypical antipsychotic agents, efforts continue to identify other adjunctive medications that may improve response to standard treatments. In 
this context, we note that there is no consistent evidence that BZD monotherapy benefits schizophrenia. Another strategy, however, is the addition of BZDs to an 
antipsychotic regimen. This pharmacological approach is partially based on the evidence that GABA, which is facilitated by BZDs, inhibits certain dopamine tracts and 
that these medications may attenuate the dopamine system via a different route ( 339, 340, 341 and 342).

Efficacy

It is important to distinguish between acute (e.g., 1 day) and longer term treatment with a BZD. Most of the literature addressing this issue consists of anecdotal 
reports, retrospective chart reviews, and uncontrolled studies in small patient samples, plus a small number of controlled trials for short-term acute BZD therapy. To 
our knowledge, at least 12 studies (including more than 450 patients) have evaluated the efficacy of adjunctive BZDs in nonresponsive schizophrenics ( Table 5-23). 
Two of three open studies showed positive results, as did two controlled, single-blind studies ( 343, 344, 345, 346 and 347). In seven double-blind, crossover studies 
(six with placebo controls), the results are more contradictory, in that five showed no advantage to an adjunctive BZD, and one of the two positive studies had a small 
sample size (188, 189, 348, 349, 350 and 351).

TABLE 5-23. Benzodiazepines (type/dose range) used in controlled treatment trials of schizophrenia

A chart review of 380 patients discharged from the Boston Veterans Administration Hospital found one group who were prescribed either an antipsychotic alone ( n = 
22; mean dose = 560 mg/day CPZ eq.) or combined with lorazepam (n = 8; mean dose = 265 mg/day CPZ eq.; 2.75 mg/day lorazepam) (163). Although it was 
concluded that the addition of lorazepam necessitated less antipsychotic, the patient distribution was quite unequal (only eight patients were on antipsychotic-BZD 
treatment), and this trend may have disappeared with a larger, more equalized sample size. A second group of 32 patients, discharged during the same time period, 
were prescribed an antipsychotic (mean dose = 771 mg/day CPZ eq.) and benztropine, or an antipsychotic (933 mg/day CPZ eq.), benztropine, and lorazepam. Those 
treated with the antipsychotic-BZD combination plus benztropine were actually on higher doses of an antipsychotic in comparison with the antipsychotic-alone group, 
contradicting the earlier results.

The Spring Grove State Hospital group compared a phenothiazine plus a benzodiazepine with a phenothiazine alone in a double-blind, random-assignment trial and 
found the combination inferior to the single agent ( 188, 189). Clinicians could increase the dose of the blinded medication until the patient became sedated. As a 
result, a much lower dose of phenothiazine was used when combined with the BZD than when given alone, probably because of the excessive sedation. Thus, the 
lower doses of phenothiazine in the combination group could have contributed to their poorer response.

Catatonia. Catatonia is a syndrome that can present as a symptom of several disorders. A large number of case reports have found that BZDs are effective in the 
treatment of catatonia. Specifically, lorazepam, clonazepam, and diazepam have been reported to induce temporary remission of catatonic symptoms ( 352, 353, 354, 



355, 356, 357, 358 and 359). BZD treatment of catatonia is usually considered diagnostic, however, because symptoms return as the drug's therapeutic effect wanes. 
Continuing BZD treatment may produce longer symptom remission, but treatment should be directed to the underlying cause of the catatonia ( 177). In a review of 30 
cases (with various psychiatric diagnoses), only two organic patients failed to demonstrate a significant clinical response ( 354, 360). Based on these reports, 
lorazepam appears to be effective in “functional” catatonia.  Further, i.v. diazepam (10–20 mg) has also been reported to be effective ( 358). All these cases are 
consistent, in that patients tended to demonstrate a marked response to i.m. or i.v. administration of a BZD, and this response persisted when the medication was 
given on a maintenance basis (usually p.o.). In contrast, patients tended to relapse within 24 hours if the BZD was discontinued before initiating treatment for the 
underlying psychopathology. The motivation to use lorazepam is its safe and rapid onset of action. BZDs may also benefit catatonia for longer periods of time if 
adequate results are not seen quickly (i.e., after 4 to 8 hours of 2 mg i.m. q 2 hours). ECT should also be considered if the patient is rapidly deteriorating or in a 
life-threatening crisis. Catatonia is an infrequent event, and for obvious ethical reasons, controlled studies would be impossible. Thus, although many of these case 
reports are impressive and indicate the effectiveness of parenteral BZDs, confirmatory controlled trials are unlikely.

Adverse Effects

Although generally less toxic than antipsychotics, benzodiazepines can also produce significant adverse effects ( 168, 190, 361, 362 and 363). Ataxia, sedation, 
dysarthria, nausea, vomiting, confusion, excitation, disinhibition, and/or assaultiveness have all been reported. In one study, 32% experienced sedation and 
drowsiness, and 34% demonstrated arousal, excitation, or assaultiveness resembling a manic state, although this was higher than reported in most other studies 
(163). Thus, although BZDs may benefit some patients, they may be counterproductive in others (see also the section “ Adverse Effects of Anxiolytics” in Chapter 12).

Conclusion

In summarizing the results, there appears to be no clear advantage to an antipsychotic-BZD combination in most patients. There was a consistent, although small, 
group of individuals, however, who demonstrated a rapid, dramatic, and sustained response (e.g., those who were catatonic) when treated with this combination. 
Some attribute this to a placebo effect, but the quick onset, lasting effect, and degree of improvement speak against this. Another possibility is that improvement may 
actually be secondary to relief from EPS such as akathisia; however, it is unlikely that the dramatic improvement in some patients could be explained by this alone. 
Finally, there may be a small subpopulation that experiences a true drug effect. Thus, schizophrenia, viewed by many as a heterogeneous disease, may encompass 
subgroups that benefit from the BZDs (193). Definitive controlled studies using adequate doses of antipsychotics in both groups (i.e., antipsychotics alone versus an 
antipsychotic plus BZD) have yet to be done. In part, this is due to the excessive sedation seen in the combined drug group, which may be avoided by using 
less-sedating low-dose, high-potency agents such as HPDL or risperidone.

In clearly nonresponding, nonaffective, psychotic patients, BZDs may be of benefit, but presently, there is no way to predict which patients will be helped. Although 
there is no evidence that any particular BZD is more effective than another, we would recommend the use of higher potency agents such as lorazepam or 
clonazepam.

Antidepressants Plus Antipsychotics

A collaborative VA study (364) found that the addition of imipramine or a monoamine oxidase inhibitor to CPZ did not benefit chronic psychotic patients any more than 
CPZ alone. Further, the addition of an amphetamine was slightly harmful. This finding has since been replicated in several studies on apathetic schizophrenic patients 
(365). A study of chronic ambulatory schizophrenics compared amitriptyline plus perphenazine with perphenazine alone ( 366). While they found the combination 
slightly better in ameliorating depressive symptoms, it was at the cost of a slight increase in patients' thought disorder.

Because it can be difficult to distinguish a severe, apathetic depression from a patient with catatonic features, an augmenting antidepressant should be considered. 
These agents may also help a post-psychotic depression, suggesting the importance of identifying subgroups that might benefit from this approach. This combination 
is also much more effective than antidepressant monotherapy in depression with psychotic features (see also Chapter 6 and Chapter 7).

Preliminary findings indicate that the addition of fluoxetine may increase response or benefit treatment-resistant schizophrenic patients ( 367, 368 and 369). Further, 
deficit symptoms seemed to improve in some patients, supporting a possible role for 5-HT 2 hypersensitivity as the underlying mechanism ( 370). Care must be taken to 
monitor plasma levels of antipsychotics, which may rise when combined with this selective serotonin reuptake inhibitor (SSRI) or other related antidepressants due to 
their ability to inhibit various CYP 450 isoenzymes.

Mood Stabilizers/Anticonvulsants Plus Antipsychotics

Lithium

Because there is some evidence that lithium may help patients with schizoaffective or schizophreniform disorders, the question of whether lithium added to an 
antipsychotic would produce a better overall response has been studied. For example, Biederman et al. ( 371) compared HPDL alone with HPDL plus lithium in a 
group of 36 schizoaffective patients and found four of 18 improved with HPDL alone, versus 11 of 18 on the combination.

While the role of lithium in treating schizophrenia has not been well delineated, it may be useful in certain patients with aggression, agitation, or psychomotor 
excitement. Most, however, do not believe it has inherent antipsychotic properties. Clinical evidence from a small number of controlled trials finds lithium alone is not 
beneficial for process schizophrenia. For example, an earlier double-blind, controlled trial of lithium versus CPZ for chronic schizophrenics found lithium completely 
ineffective and possibly harmful in the more chronic patients, while the antipsychotic had its expected beneficial effect ( 372).

For many years, schizophrenia was divided into process (core) and reactive types. More recent investigations indicate that the reactive psychotic group has many 
affective, as well as schizophrenic features (e.g., family histories). This distinction is recognized in the DSM-IV ( 373) by such disorders as schizophreniform, 
schizoaffective, and brief reactive psychosis.

It is possible that there are three major functional disorders:

Core schizophrenia
Reactive schizophreniform disorder
Mood disorders

But the present nosological system only recognizes two categories:

Schizophrenia
Mood disorders

Although schizophreniform disorder is usually classified in the schizophrenic spectrum, some would categorize it as a mood disorder. For many years, patients in the 
United States were diagnosed manic if they met narrowly defined criteria, and schizophrenia was a broader, more inclusive category. Recently, however, the DSM-IV 
criteria for schizophrenia have become more restrictive, and the pendulum has swung, with some defining this diagnosis narrowly and mood disorders more broadly. 
The picture is further complicated by patients with mixed schizophrenic and mood symptoms, some of whom are then diagnosed as schizoaffective disorder.

A limited body of evidence indicates that lithium helps atypical mania, schizoaffective disorder, or schizophreniform disorder, both as an acute treatment and for 
prevention of recurrence. There are younger patients who demonstrate both schizophrenic and manic features early in the course of their illness. When in doubt 
about the diagnosis, lithium may be preferable for an acute episode because, if successful, it will most likely be an effective prophylaxis as well. Clearly, some 
patients are so disturbed that the clinician cannot wait until lithium becomes fully effective, and an antipsychotic must be added, but often it can be discontinued after 
a brief period to determine whether lithium alone is sufficient.

Little work has been done on the drug treatment of schizophreniform or brief reactive psychosis. Hirschowitz et al. ( 374) further explored the range of lithium's efficacy 
by systematically treating patients with schizophrenic or schizophreniform disorders. They found that “poor-prognosis” schizophrenia rarely responded to lithium, 



whereas some with “good-prognosis” schizophrenia did benefit. Because there was no control group, it is possible that some were placebo responders.

This group investigated patients presenting with acute schizophrenic symptoms who underwent a drug-free washout period, received lithium only initially, and then 
antipsychotics later (374). Lithium was ineffective for classic schizophrenia, but some patients who met criteria for schizophreniform disorder did respond to lithium. 
Whether schizophreniform illness is a variant of mood disorders (a reasonable hypothesis in view of their lithium response) or a separate entity that is 
lithium-sensitive is still unclear. It is known that these patients have family histories that include mood-disordered as well as schizophrenic relatives. In a small pilot 
study, physostigmine (a drug with possible antimanic but no antipsychotic properties) benefited schizophreniform patients who responded to lithium, but had no effect 
in those who did not (Garver DL, personal communication).

Antipsychotics have a broad-spectrum effect, improving psychosis in schizophrenia, schizophreniform disease, mania, and organic psychosis; but response to lithium 
suggests an affective core. Whereas almost all schizophreniform patients are presently treated with antipsychotics, it is possible that lithium may be more 
specific and safer in the management of at least some of these patients.

Carbamazepine

Limited evidence indicates that carbamazepine plus an antipsychotic may also benefit some schizophrenic patients. This is an interesting possibility in view of the 
similar antimanic properties of lithium and carbamazepine ( 375). This area requires further research, especially to clarify the indications for combining anticonvulsants 
with an antipsychotic. For example, mania complicated by psychotic features may benefit from lithium, valproate, or carbamazepine augmented by antipsychotics. 
Because carbamazepine induces the metabolism of at least some antipsychotics (e.g., haloperidol, thiothixene), dose adjustment based on TDM may be necessary to 
achieve the optimal effect.

Valproate

Valproate seems to benefit behavior disorders associated with epilepsy and other neurological disorders, including episodic aggression associated with psychomotor 
epilepsy. There are case reports of patients suffering from mental retardation or stroke with aggressive outbursts who have been helped by treatment with valproate. It 
is unclear, however, whether valproate benefits schizophrenia where aggression is a prominent symptom. In this context, New York State has a computerized 
record-keeping system and a recent survey of medications used for schizophrenia showed that adjunctive valproate has been increasingly used. Its role as an 
augmentation for treating schizophrenia has shown promise ( 375a).

Valproate Monotherapy. One group studied valproate in newly admitted, acute schizophrenia patients ( 376). All had a history of prior episodes and were drug-free for 
a period of approximately 1 week before valproate monotherapy was started. Psychiatric condition changed very little during the drug-free period, but six of the eight 
patients substantially deteriorated, with an exacerbation of the psychotic symptoms while on valproate monotherapy. Exacerbation of psychotic symptoms occurred at 
a threshold doses of 1.5–2 grams and were dose related after that. Mean baseline BPRS scores were approximately 38 and rose to 50 while on valproate. This is the 
only study reported on valproate monotherapy in antipsychotic drug-free patients.

Valproate Augmentation. There are very few studies of valproate when given in combination with neuroleptics. A double-blind, placebo-controlled, crossover study 
looked at 32 chronically psychotic patients with TD ( 377). The patients had been on stable doses of neuroleptics, often for many years, and these neuroleptics were 
continued through the trial. Valproate (900 mg/day) was added, and some improvement was observed. Valproate relieved dystonic spasms more than placebo but did 
not seem to have a consistent effect on TD. In contrast, a small group of patients treated at the NIMH, using an AB design, found essentially no change with valproate 
(378). There have been case histories of patients improving with valproate augmentation but other anecdotal reports show no change. As noted earlier, a double-blind 
study comparing valproate with placebo augmentation of olanzapine or risperidone is now under way.

Non-antipsychotic Alternatives

Benzodiazepines

Although numerous controlled trials have examined the role of selected BZDs, their effects range from deterioration, to no change in most patients, to striking 
improvement in a rare patient when using BZDs either as the sole agent or as an adjunct to antipsychotics ( 172, 187, 188, 189, 190, 191, 192, 193, 194 and 195, 346, 
48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 
92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 
127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 
160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 
193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 
226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 
259, 260, 261, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 
292, 293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318, 319, 320, 321, 322, 323, 324, 
325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351 and 352, 379, 380, 381, 382, 
383, 384, 385, 386, 387, 388, 389, 390, 391, 392, 393 and 394). Reported effects include:

Amelioration of anxiety and tension superimposed over chronic schizophrenia in three of six patients, a finding not replicated by others ( 195, 351, 352)
The benzodiazepine sedative-hypnotic estazolam added to an antipsychotic reduced auditory hallucinations in selected chronic schizophrenics (191)
Beneficial effects in a few studies, but no significant benefit or even deterioration with BZD treatment in most studies.

When it occurs, onset of therapeutic activity may be rapid (within hours, days, or 1 to 2 weeks). Even in those few patients with good initial response, however, 
therapeutic effects attributable to BZDs may be temporary. Several controlled studies have found that tolerance developed by the fourth week of treatment ( 172, 188, 
189, 349, 350, 387). High doses appear to be associated with more favorable response, but data are limited, contradictory, and inconclusive ( 177, 190, 347, 362).

There is little evidence available indicating that one BZD is more effective than another. Because the duration of most controlled studies has been 8 weeks or less, 
data on more prolonged treatment are anecdotal.

Sedation, ataxia, and cognitive impairment occur more frequently with high BZD dosages. Other adverse effects reported when BZDs were used to treat 
schizophrenia include behavioral disinhibition, exacerbation of psychosis, and increase in anxiety and depression ( 163, 188, 189, 190, 191, 192, 193, 194 and 195, 
351). Concomitant use of a BZD and the atypical antipsychotic clozapine may increase the risk of sedation, dizziness and collapse with loss of consciousness ( 196). 
Respiratory compromise has also been reported with this combination ( 395, 396).

Propranolol

Propranolol may have specific antiaggressive effects for mentally retarded, organic, and certain schizophrenic patients with episodic violence. High-dose propranolol 
in patients with episodic aggression has been recommended, but this is based primarily on case reports. These indications should be distinguished from its use with 
or without an antipsychotic as a specific treatment for schizophrenia. For example, some open studies using high doses of propranolol (i.e., 500 mg to 2 g) reported 
success in an occasional schizophrenic patient, but not all studies confirmed this outcome ( 397, 398, 399, 400, 401, 402, 403 and 404).

In a review of the literature, we found three controlled trials, one demonstrating propranolol to be slightly superior to an antipsychotic, but two others finding it no 
better than placebo for schizophrenia ( 405).

When given concurrently, limited evidence indicates that this agent may increase an antipsychotic's plasma level, which could explain the enhanced effect. Thus, 
three controlled studies found propranolol plus an antipsychotic superior to propranolol alone; two studies, however, found the combination no more effective than an 
antipsychotic alone. In view of these negative studies, propranolol's efficacy remains doubtful, but there is sufficient positive evidence to consider it potentially helpful 
for some patients.



Electroconvulsive Therapy

Antipsychotics have long since replaced ECT for the treatment of schizophrenia. Several studies, however, have found ECT equal in efficacy to these agents, while 
one large-sample, controlled trial found it less effective than drugs, but more effective than psychotherapy ( 406). Some clinicians believe that selected patients may 
benefit when ECT is given concurrently with an antipsychotic. One controlled study, for example, found that ECT in combination with a phenothiazine led to a more 
rapid remission than the phenothiazine alone ( 407). Clinical experience has clearly documented an important role for ECT in catatonic excitement or withdrawal, as 
well as for other severe, life-endangering psychotic states. More recently, ECT combined with novel antipsychotics has been reported to benefit previously poorly 
responsive psychotic patients and was well tolerated ( 106, 408, 409).

Conclusion

Figure 5-5 demonstrates a strategy to manage an acute psychotic exacerbation, with alternate interventions if response is insufficient or complications, such as 
aggression, catatonia, or mood disturbances, occur.

ROLE OF PSYCHOSOCIAL THERAPIES

There is virtually unanimous agreement among experienced mental health workers regarding the unique benefit of antipsychotics. Some with limited patient 
experience, however, are critical of these agents. Unfortunately, this attitude is based on inaccurate information that schizophrenia is a psychological condition and, 
as a logical deduction, that drugs are at best an ancillary therapy and at worst harmful. Another reason for increasing one's knowledge about this issue is that some 
members of the legal profession, at times supported by misguided mental health activists, have attempted to make drug therapy illegal, claiming that the definitive 
treatment is psychotherapy because it addresses the basic cause. This argument is less than compelling, because although the exact cause of schizophrenia and 
other psychotic conditions are unknown, they are almost certainly biological disorders.

Having established the primary role of antipsychotics, evidence indicates that psychosocial therapies, when administered with these agents, improve long-term 
prognosis. Because chronically psychotic patients have difficulties with social adjustment, reason dictates that they and their families could benefit from such 
interventions. Regardless of theoretical orientation, it is clear that practitioners should provide psychosocial therapy as part of a comprehensive treatment strategy.

In this context, the type of psychosocial interventions used in schizophrenia has changed radically in the last 15 years. In the 1950's and 1960's, the emphasis was on 
psychodynamic psychotherapy, and in particular long-term psychoanalysis was practiced in institutions such as Chestnut Lodge or the Menninger Clinic. 
Schizophrenia was conceptualized as a behavior taught to a child by a “schizophrenogenic” parent. Patients were then isolated from their families for long-term 
hospital care. In recent years, the approach has been to effect social rehabilitation with active involvement of the family. We will first review evidence pertinent to 
earlier approaches and then discuss the more recent assertive case management model.

Efficacy of Psychosocial Therapies

Psychotherapy Only Versus Drug Therapy

There is no empirical evidence that long-term, in-hospital psychotherapy without drugs is beneficial.  Indeed, in any study that compared psychotherapy only to 
drug therapy, the psychotherapy group always did more poorly. For example, the classic study by May found that patients receiving psychotherapy alone did poorly, 
both initially as well as during follow-up ( 224, 225). The study found that psychotherapy did not increase improvement scores over that observed in the control group, 
and indeed, there was a nonsignificant trend in the other direction. Because patients received only 24 hours of psychotherapy by relatively inexperienced counselors; 
however, this did not constitute a definitive test of this intervention's potential efficacy ( Table 5-24).

TABLE 5-24. Assessment of outcome in patients with schizophrenia treated with and without antipsychotic drugs and psychotherapy

R. D. Laing and colleagues (410) used family-oriented therapy with schizophrenic patients, reporting that 25% received no “tranquilizers” at all (implying that 75% did 
receive medication!). Further, he and his coworkers used a broad definition of schizophrenia, much less restrictive than that which was common in Great Britain at the 
time, so it is possible that all core schizophrenic patients received medication (in a personal communication to J. M. Davis, Laing acknowledged that he did refer his 
patients to a competent psychiatrist for drug treatment).

Drug Therapy Only Versus Drug Plus Psychotherapy

At the Massachusetts Mental Health Center (MMHC), a small group of chronically ill schizophrenic patients who were treated by senior psychoanalysts deteriorated 
when a placebo was substituted for thioridazine. Further, there was no evidence that the drugs made patients less responsive to psychoanalytically oriented 
psychotherapy and, in fact, many were more responsive to the psychotherapeutic process when on thioridazine ( 411, 412 and 413).

In another MMHC study, chronic state hospital patients were randomly assigned to four variations of drug and social therapies: high-intensity social therapy with 
drugs; high-intensity social therapy without drugs; low-intensity social therapy with drugs ; or low-intensity social therapy without drugs. High-intensity social therapy 
consisted of a variety of psychotherapies, social work intervention, occupational therapy, psychodrama, and “total push” therapies. The low-intensity social therapy 
consisted of milieu interventions administered in a state hospital. Improvement rates in the drug-treated patients were significantly higher than the rates observed in 
the nondrug groups, either in the state hospital milieu or at the MMHC. Further, there was no significant symptomatic improvement in the drug-plus-high-intensity 
social therapy group (33%), when compared with the drug-plus-low-intensity social therapy group (23%) ( Table 5-25). If anything, the high-intensity social therapy 
without drugs impeded improvement, because this group, even after being placed back on drugs after a 6-month hiatus, never caught up with the continuously 
drug-treated groups.



TABLE 5-25. Results of four treatments in chronic schizophrenia

The VA performed a double-blind study comparing group therapy alone, group therapy plus an antipsychotic, and antipsychotic therapy alone ( 414). In most cases, 
drug treatment with or without group therapy, produced substantially better improvement than group therapy only. Again, as in the earlier studies of social therapy, the 
antipsychotics proved crucial. The VA also performed a comparable study in chronic, elderly schizophrenic patients with similar results ( 415). Three other studies 
have compared psychotherapy or group therapy plus drug therapy with drug therapy alone in hospital settings and found that those receiving psychotherapy plus 
medication did marginally better (416, 417 and 418).

John Rosen (419 and 420) claimed that direct analysis (a psychoanalytic-like technique) produced improvement in 37 cases of deteriorated schizophrenia. He defined 
improvement as the ability to live comfortably outside of an institution, with the achievement of psychological integrity, emotional stability, and character structure such 
that a patient could withstand as much environmental stress as one who never experienced a psychotic episode. The credibility of this claim, however, was shattered 
by an independent evaluation of these patients' outcome. Five years later, a follow-up of Rosen's group found that 37% had not been initially diagnosed as 
schizophrenic, but rather as psychoneurotic, manic-depressive, or possibly hyperthyroid (e.g., one patient recovered after her thyroid was removed). The remainder 
met criteria for schizophrenia, and during the next 10 years, 75% had between two and five subsequent readmissions. Thus, Rosen's initial claims were not 
substantiated because many did not have schizophrenia, and most of those who did were not able to sustain their improvement.

Drug Therapy Plus Various Psychotherapies

In a 2-year, collaborative study of psychotherapy in hospitalized, acute schizophrenic patients, investigators compared exploratory and insight-oriented psychotherapy
 (E-IO) with a control treatment of reality-adaptive-supportive (RAS) psychotherapy (i.e., essentially a placebo psychotherapy). All study patients were also placed on 
antipsychotics. A total of 164 patients entered the study, but 42% dropped out before the required minimal participation of 6 months, and only one third of the initial 
sample remained at the end of 2 years. Seventy-two patients (35 E-IO and 37 RAS) at 12 months and 47 (22 E-IO and 25 RAS) at 24 months were available for 
analyses. Although the differences between the E-IO and RAS groups were very small, the RAS patients, over a 2-year follow-up period, spent more time functioning 
independently and spent less time in the hospital, but the E-IO patients showed better self-understanding. The results indicated only a minimal outcome difference 
between the two types of psychotherapy, regardless of the outcome measure examined. These results are consistent with several other small studies of 
psychotherapy plus drug therapy versus drug therapy alone.

In another study, psychotherapy with and without drug therapy was compared with a “no formal psychotherapy” control group (421, 422 and 423). No valid 
conclusions can be drawn from this study, however, because there was no adequate control group with respect to medication. Further, the majority of the 
psychotherapy group received medication and the control group was treated in an entirely different milieu, with many apparently transferred to a chronic facility.

Another study evaluating two types of behaviorally oriented therapy is open to the same criticism because it did not include adequate information about the drug 
treatment of those remaining in the state hospital ( 424, 425). It is known that at the beginning of the trial most patients were not on adequate doses of appropriate 
drugs, and some were not even receiving an antipsychotic. At various times during the study, a variable percentage (at times as great as 50%) of the psychological 
treatment groups also received medication. Thus, no valid conclusions can be drawn because the psychological treatment groups received drug therapy and many in 
the control group may not have received adequate drug therapy. Although this study is important in supporting the usefulness of specific behavioral interventions in 
comparison with milieu treatment, any conclusion concerning the role of drugs is not possible.

Maintenance Drug Therapy Plus Psychotherapy

Table 5-26 shows the effect of psychosocial treatment on relapse rates in seven studies ( 256, 426, 427, 428, 429, 430 and 431). All patients received maintenance 
antipsychotics, and the experimental variable was the presence or absence of some form of psychosocial therapy. Thus, these studies assessed whether 
psychoeducation and family intervention have any additional benefit beyond that produced by medication. The number who relapsed in each treatment group was 
reported, so we combined the data from all seven studies and found a consistently better outcome for those with psychoeducation and family therapy intervention as 
compared with those on maintenance drug therapy only (c2= 16.5; df = 1; p = 0.00005). Whereas the psychosocial treatments used in these seven studies employed 
similar techniques, not all were focused exclusively on lowering the family's expressed emotion toward the patient. Nevertheless, the consistently better outcome for 
those receiving some type of social therapy, in addition to antipsychotics, is a promising finding. Because they cannot be truly “blind,” we would emphasize that these 
trials have been conducted by proponents of psychotherapy. Therefore, until they are replicated by others, we need to interpret the results cautiously. These results 
underscore the importance of a careful transition from an inpatient to outpatient environment in preventing relapse.

TABLE 5-26. Outcome of patients treated with antipsychotic drugs with and without psychosocial treatment a

Other Approaches

Brief Hospitalization

Four controlled, random-assignment studies comparing brief hospital treatment with relatively longer periods of hospital-based psychological intervention found that 
the brief hospital stays produced comparable results to the longer stay regimen ( 432, 433, 434, 435, 436 and 437).

Family Therapy

It appears that patients from families with high expressed emotion (e.g., demanding, critical, high expectations) have a higher relapse rate than those from families 



with low expressed emotion (438, 439, 440 and 441). These findings suggested that certain patients may be vulnerable to emotional confrontations and led to the use 
of family therapy to reduce high expressed emotion. Families are taught techniques for coping with the patient and, perhaps more importantly, are educated about the 
disorder and the need for medication compliance.

Assertive Case Management

A trained case manager works to achieve social rehabilitation using the support of a multidimensional team that provides liaisons with medical and social agencies at 
all stages of the patient's illness. This includes intensive crisis management in the community setting as an alternative to inpatient care, as well as working with the 
inpatient team when necessary (228, 236). The emphasis is on assertive case management (ACM) to provide active support to work for effective solutions. A 
prominent part of the case manager's duty is to ensure that patients take their medications and receive adequate psychiatric care. Much of the success of this model 
is based on achieving adequate maintenance medication in patients and then building on this with social rehabilitation. A case manager can intervene at any stage of 
the illness using various practical efforts to achieve stable health, nutrition, and housing. The key concept is the “assertiveness” of the case manager in doing what is 
necessary to make sure that the patient receives appropriate care. Various add-ons such as stress reduction, cognitive-behavior therapy, and social skills training, are 
all important in an effective rehabilitation program. Another important aspect of ACM is the qualitative nature of the outcome. Patients in such programs have a much 
higher quality of life than those in regular hospital-based programs.

Hospitalization is extraordinarily expensive, and although ACM costs less than hospitalization, the overall difference is not as great as was once hoped. Although 
ACM has not proven to be significantly less expensive than hospital care in the short term, it is possible that once the patient is rehabilitated, subsequent costs will be 
substantially decreased. Furthermore, it may require several years for true rehabilitation to occur; hence, short-term studies may underestimate the total cost saving.

Part of ACM is educating patients and their families about the nature of their illness. Studies, however, have shown that education alone has no specific benefit in 
reducing clinical morbidity. Thus, ACM must include crisis intervention to realize a better quality of life and to avoid hospitalizations.

Specific studies suggest psychosocial stress management added to medication and ACM produces a beneficial effect for patients with schizophrenia. This includes 
training in communication skills and practical problem-solving strategies to enhance coping capacities and natural support networks. In addition, training in living skills 
has also proven helpful, particularly if integrated into real-life practice sessions. Cognitive-behavior therapy attempts to counteract some of the cognitive deficits seen 
in patients with schizophrenia, building on the base of medication and ACM.

Representative Payee Programs. One of the most aggressive aspects of this treatment is the representative payee program. This is usually a family member, case 
worker, or other responsible individual who is assigned control of the patient's disability income checks. Very frequently, patients with chronic schizophrenia will not 
use these funds appropriately. In many programs, a bank is appointed and will automatically take out money for rent. Some of the patient's money may be managed 
by the representative, so the patient does not become homeless or cannot afford to buy food. Instituting such a program can dramatically reduce readmission to a 
hospital or jail. For example, in a 1-year, randomized study of involuntary outpatient commitment, readmission was reduced by almost 75% and patients who were 
hospitalized required fewer inpatient days ( 442).

A Methodological Caution

The great majority of psychosocial studies are not adequately controlled. For example, some randomized studies with control groups are not blind. Patients and 
evaluators know who is in the experimental group and who is in the control group because each knows what psychosocial interventions are made on the patient's 
behalf. In some cases, blinded “graders” are used, but it is hard to blind psychosocial treatments. Considerable progress in experimental methodologies, however, 
has been made, and it is possible to provide incrementally/equally powerful control groups and disguise evaluations.

Conclusion

There is a very large psychotherapy community in the United States composed of professionals trained in various disciplines (e.g., psychologists, social workers, 
psychoanalysts). Some believe that psychotherapy is the treatment of choice for severe mental illness, although drugs may be necessary in extreme cases. We have 
reviewed in some detail the evidence on efficacy of psychotherapy with and without medication. Psychotherapy on its own has proven ineffective, but assertive case 
mangement plus medication is more effective than medication alone. Thus, the psychological approach for managing schizophrenia has undergone a paradigm shift 
and present tactics are in many ways the direct opposite of what was taught 50 years ago.

In the hospital setting, several groups failed to find psychotherapy without drugs effective, and the addition of psychotherapy to drug treatment produced marginal and 
inconsistent gains. In general, psychotherapeutic interventions are more appropriate in the outpatient setting. The role of these therapies can be analogized to the 
treatment of a broken leg, with medication comparable to casting the fracture and psychosocial therapies to the physical therapy that then facilitates the healing 
process.

Clinicians must be thoughtful in choosing the appropriate psychosocial treatment for specific patients. Any such intervention should be proven helpful, rather than 
chosen solely on the basis of a theoretical model. Finally, more complicated psychological strategies, often costlier in terms of time and expense, appear to offer no 
advantage over many more economical sociotherapeutic models.

ADVERSE EFFECTS

A long list of adverse effects may imply that most patients experience many of them to a significant degree. In fact, although almost all patients will experience some 
mild side effects with these drugs, such as dry mouth or tremor, they are usually transitory and disappear with time, medication reduction, or discontinuation. 
Fortunately, these effects are rarely serious or irreversible, and on average, the typical complications with antipsychotics are no worse than with medications 
prescribed for other medical disorders.

Central Nervous System

Acute Extrapyramidal Side Effects

Acute EPS can be classified into three categories:

Parkinsonian syndrome
Acute dystonias
Akathisia

Lower potency neuroleptics, such as thioridazine and chlorpromazine, have a decreased incidence of EPS when compared with higher potency agents, such as 
haloperidol or fluphenazine. Novel agents, such as clozapine and quetiapine, are virtually devoid of EPS effects when given at their recommended dosing range.

The parkinsonian syndrome is characterized by a mask-like facies, resting tremor, cogwheel rigidity, shuffling gait, and psychomotor retardation. A more subtle form 
may present as emotional blunting (e.g., an apathetic appearance lacking in spontaneity) and a relative inability to engage in social activities, which can be confused 
with the emotional withdrawal, apathy, and retardation that are part of the deficit syndrome associated with a schizophrenic disorder or a post-psychotic depression. 
The syndrome is symptomatically identical to idiopathic parkinsonism and responds to antiparkinsonian medications (e.g., benztropine). Parkinsonian rigidity and 
akinesia may also respond to amantadine. Rarely, neuroleptics have been reported to produce a catatonic-like state, similar to akinetic mutism, which may also be 
responsive to amantadine.

The dystonias are involuntary contractions of major muscle groups and are characterized by symptoms such as torticollis, retrocollis, oculogyric crisis, and 
opisthotonos. Akathisia is a motor restlessness manifested by the urge to move about and/or an inability to sit still. This can be confused with psychotic agitation 
because patients are driven by a restlessness which is primarily motor and cannot be controlled by their own volition. Unlike psychotic agitation, however, akathisia is 



accompanied by subjective distress, worsened by increasing the antipsychotic dose, and often benefited by a decrease or the addition of a b-blocker or a BZD.

The parkinsonian syndrome and akathisia often occur early in therapy and tend to persist if not treated. They can also appear years later after prolonged treatment, 
frequently coexisting with TD. EPS, in general, occur equally in both sexes and all ages, however, there are age- and sex-related differences in the incidence of 
various types of EPS.

Although these adverse effects have fairly characteristic presentations, their diagnosis can occasionally be missed. For example:

Dystonia can be confused with bizarre mannerisms.
Akathisia can be confused with agitation.
Parkinsonian akinesia can be confused with negative symptoms such as schizophrenic apathy or a retarded depression.

Treatment: Acute

An accurate diagnosis is important because these symptoms may be mistaken for an exacerbation of the psychosis, prompting an escalation in dose 
when a decrease or an antiparkinsonian drug should be considered. At times, a therapeutic trial with an agent such as procyclidine, benztropine, or 
diphenhydramine can be diagnostic, because acute dystonic reactions usually respond in minutes to parenteral administration of these agents.

EPS often present a clinical quandary because options can include blocking them with an antiparkinsonian drug, reducing the dose, changing to another agent, or 
some combination of these three. The decision should be based partly on clinical improvement, so if a patient's psychosis is stabilized, a decrease in the dose would 
be reasonable. If the patient is still quite psychotic, however, adding an antiparkinsonian drug or switching to another antipsychotic may be more appropriate. If 
adverse effects limit a clinically appropriate dose increase, switching to another agent is recommended (e.g., from a neuroleptic to a novel agent).

Acute dystonias are typically seen in the first few days to weeks of treatment and can occur with even limited exposure (e.g., children treated with a single dose of 
prochlorperazine for nausea). Although dystonias may disappear spontaneously, they should be treated aggressively, as they are often painful and upsetting to the 
patient. Rarely, laryngeal dystonias may seriously compromise respiration. Occasionally, an acute dystonic reaction is resistant to standard treatment but may 
respond to parenteral diazepam, caffeine sodium benzoate, or barbiturate-induced sleep.

Akathisia may respond to b-blockers (e.g., propranolol, atenolol), BZDs, amantadine, anticholinergics, or by lowering the dose or switching to a different antipsychotic. 
The fact that a-blockers benefit akathisia is an important observation, suggesting that it is mediated by noradrenergic mechanisms. The observation that propranolol is 
beneficial is supported by several double-blind studies, suggesting that this class of agents may be the treatment of choice ( 443, 444, 445 and 446). Although 
akathisia is generally thought of as an extrapyramidal reaction, the beneficial effects of propranolol may suggest a more complex etiology.

Although b-blockers are considered the treatment of choice for akathisia, low doses of clonazepam, diazepam, or lorazepam may also reduce its severity ( 172, 389, 
445, 447, 448, 449 and 450). These BZDs may be a useful alternative when a-blockers are contraindicated (e.g., in patients with asthma, insulin-dependent diabetes 
mellitus, cardiac conduction abnormalities) or as an adjunct when akathisia persists despite stepwise escalation of these agents ( 177).

Treatment: Prophylaxis

Prophylactic antiparkinsonian medication for all patients on antipsychotics is controversial. Arguments against this approach include:

Many patients never manifest EPS.
There are side effects associated with these medications, such as dry mouth, blurred vision, confusion, urinary retention, and, very rarely, paralytic ileus.
Dental caries and diverticula may occur with chronic use.
Patients can develop behavioral toxicity, which in its severe form may be characterized by disorientation, loss of immediate memory, and florid hallucinations.
The expense of treatment is increased.
Anticholinergics can produce a feeling of euphoria and can be abused.

Arguments in favor of their prophylactic use include the following:

EPS are often distressing, particularly when they occur outside the hospital, and on rare occasions can be life-threatening (e.g., oculogyric crisis or opisthotonos 
when alone or while driving, laryngeal dystonia).
Diagnosis can be difficult because EPS may be subtle and easily confused with psychotic symptoms.
More serious complications are uncommon with the addition of antiparkinsonian drugs.

Studies in which antiparkinsonian medications were discontinued have significant methodological problems. One specific issue is that patients placed on prophylactic 
therapy, who then fail to develop symptoms when their antiparkinsonian medication is withdrawn, may never have developed EPS at all. Still, up to 70% of patients 
have been noted to exhibit EPS after discontinuation of their antiparkinsonian drug, indicating that these agents indeed provide long-term efficacy.

The appropriate study design to address their prophylactic efficacy is the random assignment of patients to active drug or placebo. The Spring Grove study, using this 
design, found that 27% of patients on perphenazine without an antiparkinsonian drug developed an EPS event, in contrast to only 10% of those on an 
antiparkinsonian drug (451). Further, those on the perphenazine-benztropine combination had therapeutic improvement comparable with those on 
perphenazine-placebo.

Comaty et al. (452) conducted a prospective double-blind, placebo-controlled trial of low-dose benztropine (i.e., 2 mg/day) maintenance therapy. After an acute EPS 
had been stabilized with 2 days of active antiparkinsonian medication, the recurrence of EPS did not differ significantly between those maintained on active drug or 
those switched to placebo over the next 8 days. While there was a trend favoring the active drug group, low-dose maintenance benztropine (i.e., 2 mg/day) afforded 
little benefit in comparison with placebo.

A classic study by Chien et al. (453) randomly assigned chronic schizophrenics to three groups: fluphenazine enanthate plus daily antiparkinsonian drugs; 
antiparkinsonian drugs for 5 days after each fluphenazine injection; or no prophylactic antiparkinsonian drug. In all groups, EPS were treated when they occurred. 
Neither the daily-antiparkinsonian-drug group nor the 5-days-after-fluphenazine-injection group showed complete abolition of EPS, with 8% to 20% experiencing 
symptoms. Nevertheless, the rates were substantially less than the 54% EPS incidence in those on no prophylactic drugs.

There is also evidence of the prophylactic effect of antiparkinsonian drugs from a chart review study showing that they substantially prevented EPS ( 454).

Patients who have been on antiparkinsonian drugs for longer than 3 months and have no signs of EPS should have them slowly tapered and, if possible, stopped. 
Those who redevelop symptoms should have their antiparkinsonian drug therapy resumed, with periodic attempts to reduce the dosage. Again, an alternate strategy 
is to switch to an antipsychotic with lesser EPS potential. Clozapine, quetiapine, ziprasidone, olanzapine, and lower doses of risperidone produce the fewest EPS; 
haloperidol, thiothixene, perphenazine, trifluoperazine, and fluphenazine produce the most; with thioridazine, chlorpromazine, chlorprothixene, and acetophenazine 
occupying an intermediate position.

Finally, there has been considerable interest in the use of vitamin E to combat EPS, including TD, based on the oxidative-stress hypothesis. A randomized trial of 12 
patients receiving supplementary vitamin E and haloperidol versus 12 receiving haloperidol alone revealed that vitamin E had no prophylactic effect on acute 
drug-induced EPS, nor did it interfere with the antipsychotic's therapeutic efficacy ( 455).

Late-Onset (Tardive) Extrapyramidal Side Effects

TD presents with abnormal involuntary movements, usually associated with chronic (i.e., longer than 2 years) antipsychotic therapy (456). Although there is 
some debate whether the antipsychotics are either necessary or sufficient to produce this syndrome in psychiatric patients, the consensus is that they at least play an 



important role. TD is characterized by the following:

Buccolinguomasticatory movements 
Sucking, smacking of lips
Choreoathetoid movements of the tongue
Lateral jaw movements

Choreiform or athetoid movements of the extremities and/or truncal areas
Any combination of these symptoms

TD varies in presentation, and should always be considered in the differential diagnosis of any abnormal involuntary movements in patients exposed to antipsychotics 
or DA-receptor blocking agents used for other medical conditions (e.g., prochlorperazine or metoclopramide).

Whereas TD usually occurs after several years of drug therapy, some patients can develop symptoms within less than 1 year of cumulative drug exposure. In Kane's 
(457) study of younger adult patients (mean age 29 years), the incidence of TD was about 4% per year of cumulative drug exposure for at least the first 5 years. The 
incidence is higher in older persons treated for similar lengths of time and lower in younger age groups. Longitudinal studies find that the incidence of TD may 
decrease and the prevalence remain constant at steady-state drug levels. Thus, the number of new cases is balanced by those who spontaneously remit. Frequently, 
TD first becomes evident with dose reduction or withdrawal, but also can appear on stable doses. Symptoms disappear during sleep, while varying in intensity during 
the waking hours. Movements may be more pronounced in stressful or emotional situations, but can also be apparent in relaxed states.

Although many cases are relatively mild and nonprogressive, a small percentage are so severe that they result in significant disability. Because reliable predictors to 
identify patients who will develop the more severe forms have not been established, antipsychotic therapy should always be cautiously used in every patient. Recent 
data suggest that TD may improve in some patients despite continued drug treatment, particularly if the doses are lowered; and that atypical agents (e.g., clozapine, 
risperidone) may have antidyskinetic effects in some patients. Clearly, a comprehensive assessment of the relative, long-term risks and benefits must be an integral 
part of the treatment plan for any patient on maintenance therapy.

Other Tardive Syndromes

Late-onset or tardive dystonia, akathisia, and possibly other types of EPS have also been described as separate disorders from classic TD. Tardive dystonia is 
characterized by the late appearance of dystonias that persist even though neuroleptics are discontinued. It is rare, with a prevalence of about 1.5%. It is probably a 
separate diagnostic entity inasmuch as anticholinergics benefit tardive dystonia, whereas these drugs can worsen TD. The onset of tardive dystonia occurs after a 
shorter total drug exposure time than generally seen with TD.

Associated Risk Factors

Several variables appear to increase the chance of developing TD, with advancing age being the single most important risk factor in terms of incidence, 
severity, and persistence. Older females appear to be at greater risk, as do older patients with mood disorders. This last category (i.e., mood disorders) emphasizes 
the importance of an accurate diagnosis and consideration of alternate treatments when the diagnosis is unclear (e.g., mood stabilizer rather than an antipsychotic). 
The incidence and type of acute EPS may also predict the future development of TD ( 458, 459).

Treatment Issues

For vulnerable patients, dose and duration of drug treatment are important variables, underscoring the preventative benefit of using the minimal effective dose for 
long-term treatment. Antiparkinsonian medications may aggravate TD, while reserpine-like drugs and those that raise brain acetylcholine levels (e.g., physostigmine, 
choline, lecithin) may help. Caution is required in interpreting the results of such treatments, however, because many patients recover spontaneously when the 
offending drug is discontinued. TD is infrequent in those not exposed to long-term, high-dose therapy. Further, spontaneous development of TD has been reported 
and can be as high as 50% in some patient populations ( 460). Dyskinesias in schizophrenic patients, for example, were also described by Kraepelin almost a century 
before the discovery of neuroleptics.

In summary, treatments for tardive dyskinesia include cessation of the neuroleptic; switching to a novel agent; cholinergic agents; and dopamine depleting drugs, such 
as reserpine or tetrabenazine.

Acute Extrapyramidal Side Effects, Tardive Dyskinesia, and the Atypical Antipsychotics

Clozapine

It is thought that neuroleptic-induced DA-receptor blockade produces a denervation supersensitivity, ultimately increasing the number of receptor sites.  As 
noted earlier, clozapine does not typically induce EPS. For example, we are not aware of any documented, unequivocal reports of clozapine-induced dystonia or 
parkinsonian rigidity or tremor. In blind studies, a small number of patients are rated as having a mild degree of parkinsonian symptoms (i.e., hypokinesis, rigidity, 
tremor, akathisia), but this incidence is comparable with that seen with placebo and should be considered “background noise.” Because it is difficult to distinguish 
akathisia from psychotic agitation, or social withdrawal and apathy from hypokinesis, these symptoms may actually have been misidentified as EPS. If clozapine 
produces EPS, then unequivocal reactions such as dystonia should occur. It is remotely possible, however, that clozapine produces very mild EPS, at a much lower 
rate than observed with neuroleptics. A placebo-clozapine comparison with blind ratings would be required to clarify this question, but to date, there have been no 
such large-scale studies with sufficient statistical power.

A number of patients have been exposed to clozapine for several years and TD has not developed. Studies have also investigated patients with TD who were 
switched to clozapine for periods of 3 weeks to 6 months ( 461, 462, 463 and 464). Some appeared to improve, but these findings are difficult to interpret because 
control groups would be needed to demonstrate conclusively that clozapine does not cause TD. Theoretically, if clozapine does not cause acute EPS, then it 
should not cause TD. Other novel agents such as risperidone, olanzapine, quetiapine, and ziprasidone await longer term exposure to assess their propensity to 
induce TD. Thus, we agree with Casey, who wrote: “it is possible that compounds associated with a low rate of EPS may also produce less TD, but prospective 
studies are needed to confirm this premise” ( 465).

In this light, an important indication for clozapine may be for patients who develop severe EPS or TD on another antipsychotic. Not only is clozapine unlikely to 
produce TD, as noted earlier, a body of clinical evidence indicates that it may benefit TD.

Although clozapine has been reported to ameliorate TD and dystonia (including coexisting tardive dystonia), as well as other movement disorders, all antipsychotics 
that have purported antidyskinetic properties have also been associated with the occurrence of TD ( 461, 466, 467 and 468). Hence, clinicians should monitor all 
patients treated with a novel antipsychotic for the emergence of signs and symptoms of TD. Although this adverse effect (and other neuroleptic-evoked EPS) can be 
suppressed with higher doses of clozapine given over extended periods of time, the antipsychotic effect with this drug can be achieved in many patients below the 
TD-suppressing threshold. Although there is no established causative relationship between clozapine and TD, in theory it may occur ( 469).

Neuroleptics may also cause blepharospasm, which is a forcible closure of the eyelids and when severe can interfere with activities such as driving; this condition can 
also be socially disabling and disfiguring. In addition, there are a few cases indistinguishable from idiopathic Meighs syndrome, which presents with blepharospasm 
and oromandibular dystonia ( 470). Of interest, clozapine has been reported to be beneficial for these symptoms.

Risperidone

Fixed-dose studies initially established that 6–8 mg/day of risperidone produced fewer EPS, that lower doses may not be as effective, and that higher doses ( > 10 
mg/day) may cause more EPS, approaching that seen with neuroleptics (74, 471). One review, however, found that doses below 10 mg/day did not produce more EPS 
than placebo (472). Furthermore, doses in excess of 16 mg/day offer no more therapeutic gains, but are associated with a significantly greater incidence of acute EPS 
(75). Hence, some argue that risperidone should be considered an atypical antipsychotic only at lower doses. These clinical findings prompted Casey to observe: 
“Although the clinical data with risperidone indicate a relatively narrow range for exploiting the antipsychotic-EPS ratio, this drug offers an advantage with respect to 



many of the conventional antipsychotics that have an even more narrow therapeutic:side effect index” ( 465). In this context, subsequent clinical experience has found 
that mean doses of 1–4.5 mg/day of risperidone are often effective and further decrease the potential for EPS.

Further data supporting the long-term safety of risperidone (mean doses of 7.6 to 9.4 mg/day) were reported by Brecher ( 471). He assessed seven 1-year studies, 
which included more than 1,100 patients, and compared outcomes with the short-term safety established in 8-week trials. Adverse events were similar to those listed 
in the package insert, reflecting the findings from the short-term double-blind studies. The emergence of EPS was also similar to that reported in the double-blind, 
short-term studies, with only two (< 0.2%) cases of TD reported. No significant changes were observed with respect to ECG, routine chemistry and hematological 
tests, and vital signs. Long-term treatment was associated with mild weight gain (1.8 to 3.3 kg).

Olanzapine

Preclinical and clinical data indicate that olanzapine may have antipsychotic effects at doses below its EPS threshold. Although early clinical results substantiated a 
lesser propensity to cause EPS at the low end of the dose-response curve, with dose escalation there was a concomitant increase in the use of antiparkinsonian 
medication (473). In this context, it should be noted that studies that used higher olanzapine doses found them to be more effective than low to intermediate doses 
(117). Thus, olanzapine may be similar to risperidone in that both drugs have a therapeutic dose range in which the antipsychotic effect can be achieved without 
inducing significant EPS.

In the international, multicenter, double-blind trial of olanzapine, the Simpson-Angus Scale and the Barnes Akathisia Scale were used to monitor treatment-emergent 
EPS. The acute phase was followed by a 52-week, double-blind, maintenance phase, during which there were significantly lower rates of treatment-emergent 
Parkinsonism and akathisia (p > 0.001), as well as TD (p < 0.003) in comparison with haloperidol (117). These results suggest that olanzapine has a substantially 
lower propensity than neuroleptics to evoke EPS, and perhaps TD.

The integration of data from the multicenter trial cited above revealed that 894 olanzapine-treated patients had received up to 20 mg/day for a median of 237 days and 
261 haloperidol-treated patients received up to 20 mg/day for a median of 203 days (474). Both groups were chronically-ill (mean <10 years) and there were no 
between-group differences for age on admission, age of first episode, or previous therapy. The Schooler and Kane criteria for TD and the Abnormal Involuntary 
Movement Scale (AIMS) were used to define long-term, treatment-emergent dyskinetic symptoms (LTTEDS) (475). Among olanzapine-treated patients, the incidence 
of LTTEDS at any postbaseline visit, at endpoint, or at the final two AIMS assessments was significantly less compared with the haloperidol-treated patients at all 
three time points (p < 0.001, p < 0.001, p = 0.003, respectively). The incidence of LTTEDS in a subset of patients (olanzapine = 707; haloperidol = 197) without a 
history of dyskinesia or TD at baseline and treated with olanzapine was also significantly lower at all three time points compared with the haloperidol-treated patients 
(p < 0.001, p = 0.001, p = 0.003, respectively). These findings support the unique EPS profile of olanzapine and its contribution to a decreased incidence of LTTEDS. 
Although they also support olanzapine's antidyskinetic properties, we note that it is difficult to prove that any new agent does not cause TD because it may take years 
of well-documented exposure to establish a causative linkage.

In this context, Lilly (474) reported a meta-analysis of three controlled studies of patients with TD who were treated with olanzapine. These authors found an 11-fold 
decrease in TD on olanzapine versus haloperidol based on the AIMS scale. There were a few patients who developed TD in the first 6 weeks of olanzapine, but this 
could have been from previous drug exposure, now not suppressed by the neuroleptic. Interestingly, there were no new cases (0/375) of TD developing in patients on 
long-term olanzapine treatment, whereas there were three of 83 cases on haloperidol. It is very difficult to arrive at definitive evidence about TD because most 
patients have received previous neuroleptic therapy and because TD-like symptoms occur spontaneously, providing an alternative explanation. It is clear that it is 
difficult to prove that olanzapine causes TD but equally difficult to prove that it does not. The 11-fold decreased incidence, however, is strong evidence that at least it 
produces much less TD.

Quetiapine

Clinical trials indicate that quetiapine has a low propensity to evoke EPS ( 128, 476). Treatment with quetiapine did not induce EPS in the dose range studied, as 
determined by the following:

Analysis of Simpson-Angus Scale total scores
Lack of treatment-emergent acute dystonic reactions
Limited use of anticholinergic medications
Limited incidence of motor system adverse events

Because very few patients had abnormal involuntary movements at baseline, the ability of quetiapine to ameliorate such movements was inconclusive.

Ziprasidone

Preclinical studies of ziprasidone indicate that it also has a low propensity to induce EPS, which was confirmed in subsequent phase II and III studies. Furthermore, 
the motor symptoms evoked by ziprasidone were seldom sufficiently troublesome to warrant anticholinergic medication. In one phase III trial, not more than 25% of 
patients receiving 160 mg/day were prescribed an anticholinergic at any time during the 6-week treatment period. These results indicate that therapeutic doses of 
ziprasidone not only induce a low incidence of acute EPS, but when they occur, they are often mild and do not require antiparkinsonian medication (137).

Summary

Figure 5-14 depicts the relative risk of extrapyramidal side effects (EPS) among the available novel agents and haloperidol.

FIG. 5-14. Relative risk of extrapyramidal side effects (EPS) among the available novel agents and haloperidol.

Other Central Nervous System Side Effects

Seizures

Most antipsychotics lower the seizure threshold in animals, but this complication rarely occurs in humans, even on high doses of these compounds. They are usually 
not contraindicated in those with seizure disorders, but should be used cautiously. In the absence of controlled data, it is our clinical opinion that epileptic patients 
who also require these agents generally show improvement in both their psychosis and seizure disorder. When seizures do occur, it is generally on higher doses and 
they consist of a single, isolated episode. A slightly lower dose or the addition of an anticonvulsant can bring about control of both disorders. An investigation into 



other possible medical conditions as the cause of a seizure episode should also be conducted.

Clozapine. Clozapine produces seizures at a greater rate than other antipsychotics, especially in the dose range of 600 to 900 mg/day. Fortunately, these levels are 
substantially above the usual therapeutic range of 300 to 400 mg/day, but seizures can occur on lower doses, as well. A more rapid escalation of the clozapine dose 
may also predispose to the development of seizures. According to the drug's manufacturer, the reported incidence of seizures, based on daily dosage, is as follows:

1% to 2% on less than 300 mg
3% to 4% on 300 to 599 mg
5% on 600 to 900 mg

Withdrawal Syndrome

The antipsychotics do not produce a classic withdrawal syndrome of the type seen with barbiturates or opioids; nor do they produce psychological 
dependency, as seen with psychostimulants (e.g., cocaine, amphetamine). Addicts and patients both dislike these drugs and do not spontaneously increase their 
dose. Indeed, they are more likely to discontinue them without medical advice.

Abrupt discontinuation, however, may be associated with certain symptoms, usually within 2 to 7 days, including:

Nausea and vomiting
Increased sweating
Sensations of heat or cold
Insomnia
Irritability
Headache

Patients abruptly withdrawn from an antipsychotic-antiparkinsonian drug combination generally experience one or two of these symptoms, usually to a mild degree, 
and rarely develop all of them. One study that randomly assigned patients to abrupt discontinuation of both drugs, or to abrupt discontinuation of the antipsychotic 
only, found that symptoms occurred almost entirely in the group withdrawn from both drugs. When the antipsychotic alone was discontinued, no withdrawal symptoms 
were experienced, presumably due to the continuation of the antiparkinsonian drugs. Patients who had their antiparkinsonian drugs abruptly discontinued 4 weeks 
later also experienced withdrawal symptoms, again suggesting that this syndrome results from the antiparkinsonian drug withdrawal. Because withdrawal phenomena 
have also been reported in patients on antipsychotics alone, we cannot exclude the possibility that their discontinuation (possibly because of their anticholinergic 
properties) can also produce these symptoms. We note that parkinsonian patients who discontinue their anticholinergic, antiparkinsonian drugs, experience a marked 
rebound in their symptoms. Although this syndrome is mild, we recommend tapering both drugs gradually, perhaps at a slightly slower rate for the antiparkinsonian 
agent.

Clozapine. Withdrawal symptoms after the abrupt discontinuation of clozapine differ from those noted with other antipsychotics ( 98, 477). Thus, rapid discontinuation 
may result in the following:

A marked exacerbation of the psychosis
A worsening of preexisting TD (primarily lingual movements)
A number of somatic symptoms
A more rapid onset than with neuroleptic discontinuation

For example, withdrawal of haloperidol in one patient revealed little change in either mental status or involuntary movements 3 weeks after discontinuation ( 478). In 
contrast, there was a marked deterioration in mental status and involuntary movements in this same patient 1 week after clozapine withdrawal. This “rebound 
psychosis” was attributed to increased dopamine release, a mechanism suggested by earlier observations made after withdrawal studies in humans and animals. For 
example, a study of the effects of abrupt withdrawal in rats showed increased and decreased striatal basal dopamine release with discontinuation of clozapine and 
haloperidol, respectively ( 479). The exacerbation of dyskinesia after clozapine withdrawal suggests that human nigrostriatal dopamine receptors (putatively involved 
in the emergence of dyskinetic movements) may be altered pharmacologically by this drug.

Clozapine withdrawal symptoms occur after stopping therapeutic doses (range 200 to 900 mg/day) administered from 4 months to several years. In a study, one-third 
of patients who were switched directly from clozapine to risperidone remained stable, one-third had to be switched back to clozapine, and one-third were treated with 
combined risperidone-clozapine or risperidone-neuroleptic ( 480).

Reports of cholinergic rebound with clozapine discontinuation also exist ( 481). For example, a single-blind crossover study compared the side effect profiles of 
clozapine and risperidone in 20 patients who were initially stabilized on clozapine (dose not stated) ( 482). Ten patients received risperidone first, and 10 continued 
clozapine for 6 weeks. Even though clozapine was tapered over a week before risperidone was started, 13 patients still complained of one or more of the following 
symptoms: malaise, nausea, vomiting, diarrhea, anorexia, depressed mood, agitation, and insomnia. These symptoms were not consistently ameliorated by the 
addition of risperidone alone, but usually remitted gradually over time. Because there is strong evidence that abrupt cessation of more than 300 mg clozapine 
daily can cause intense withdrawal symptoms (in part caused by a “cholinergic rebound”), the use of anticholinergic medications should be considered.

Another study considered the effects of discontinuing clozapine abruptly; during slow taper over 3 weeks; with cross-tapering; or without the addition of a neuroleptic 
(483). In eight of nine neuroleptic-responsive patients who had received clozapine for 2 years, relapse occurred despite dosage tapering. Relapse also occurred in six 
of eight patients despite cross-tapering with perphenazine, as well as in one of two patients who stopped clozapine abruptly and were immediately started on 
risperidone. Other major findings included the following:

Some relapsed patients' response to retreatment with neuroleptics was decreased.
Antiserotonergic drugs (e.g., risperidone and cyproheptadine) were of some value in treating the withdrawal psychosis and other somatic withdrawal symptoms.
Rapidity and severity of relapse were significantly greater than that due to the withdrawal of neuroleptics in the same subjects 2 years previously.
Relapse was significantly more common in neuroleptic-responsive patients than in neuroleptic-resistant patients.
In all cases, response to restarting clozapine was rapid and robust.
Vulnerability to relapse after clozapine discontinuation increased with the length of clozapine treatment.

Patients who relapsed after clozapine discontinuation exhibited a full range of psychotic symptoms, including paranoid delusions, auditory hallucinations, and 
disorganized thinking. A brief prodromal period of nonpsychotic symptoms (feeling strange, insomnia, difficulty concentrating, and agitation) preceded the emergence 
of positive symptoms in most patients. In addition, EPS occurred in seven of 19 patients, five of whom developed symptoms when perphenazine was added to 
clozapine, indicating that the latter agent was unable to block these neuroleptic-induced effects. EPS was also more severe than that experienced during prior 
treatment with neuroleptics. Withdrawal dyskinesia did not occur in any of these cases.

The accumulating data from reports on clozapine withdrawal support these important facts:

Clozapine should be discontinued by slow taper.
If abrupt clozapine withdrawal is necessary, clinicians should be prepared to treat a rapid and possibly severe psychotic relapse.
Withdrawal “rebound psychosis” should not be attributed to an antipsychotic prescribed during or immediately after clozapine withdrawal.
Patients stabilized on clozapine may be switched safely and effectively to another antipsychotic by gradually tapering clozapine for several weeks and/or adding 
another antipsychotic during tapering.

Thus, ample support exists for the recommendation of an NIMH panel that schizophrenic patients who have responded well to clozapine should not be taken off 
without a valid reason (102). Based on the existing data, the best method for stopping clozapine is by a slow taper with prior addition of an alternate 
antipsychotic.



Risperidone. Based on their review of the available data on the efficacy and safety of risperidone, Umbricht and Kane ( 472) concluded that the adverse effects most 
commonly associated with risperidone treatment discontinuation in the United States and Canadian studies were dizziness (1.5%), nausea (1.2%), and agitation 
(1.0%).

A hypertensive crisis in a 29-year-old man after abrupt discontinuation of risperidone is the only report to date of any serious withdrawal reaction that we are aware of 
(484). Although the episode was attributed to risperidone's a 1-blocking effect, this is debatable because the hypertension was first detected within hours of 
discontinuation, the patient had been given multiple drugs, and he used cannabis in the hospital.

Sedation

Sedation is a common adverse behavioral change that usually occurs during the first few days after starting an antipsychotic, with some patients rapidly developing 
tolerance. While patients should be warned about driving or operating machinery, the drowsiness is generally not troublesome. In general, sedative side effects are 
inversely proportional to the milligram potency of these drugs. Thus, clozapine, chlorpromazine, and thioridazine usually produce more sedation than risperidone, 
fluphenazine, haloperidol, thiothixene, or trifluoperazine. When necessary, it can be controlled by reducing the dose, switching to a less-sedating agent, or giving the 
entire dose at bedtime. These agents typically produce sedation in normal subjects, but paradoxically enhance the mental functioning of patients due to the reduction 
in their psychosis.

Cognitive Effects

It is difficult to evaluate cognitive changes in psychotic patients because deficits caused by the disorder must be separated from drug-induced impairment. Symptoms 
such as insomnia, bizarre dreams, impaired psychomotor activity, aggravation of psychosis, confusional states, and somnambulism can be seen on or off drug 
treatment. An apparent worsening of psychosis, which is thought to be an ideational analogue or variant of akathisia, may also occur. Some confusional states, 
particularly in the elderly, are due to the anticholinergic properties of these drugs, which are often compounded when anticholinergics are given to manage EPS, at 
times resulting in a central anticholinergic syndrome.

Temperature Dysregulation

The neuroleptic malignant syndrome (NMS) is an acute disorder of thermoregulation and neuromotor control carrying a mortality rate of about 21% when untreated. 
The term neuroleptic malignant syndrome is probably a misnomer, and a better name might be the “hypodopaminergic, hyperpyrexia syndrome.”

The most frequent symptoms of NMS include:

Fever, often greater than 40°C or 104°F
Severe muscle rigidity, typically “lead pipe” or “plastic”
Altered consciousness, usually with clouding of the sensorium, at times progressing to stupor or coma
Autonomic changes characterized by symptoms such as fluctuating blood pressure, tachypnea, diaphoresis

NMS can occur with a wide variety of agents, including atypical antipsychotics such as tiapride, sulpiride, and clozapine. Although a few reports of NMS have been 
associated with risperidone therapy, there is also a report of one patient with a history of NMS while on neuroleptics who tolerated and responded well to risperidone 
(86, 485, 486). In addition, NMS occurs with DA-blocking agents used for other purposes, such as phenothiazine antiemetics (e.g., prochlorperazine), antipsychotics 
as adjuncts to anesthesia (e.g., droperidol), or amoxapine, an antidepressant with a neuroleptic-like metabolite. DA-depleting agents (e.g., reserpine) and combined 
antagonist-depleting agents (e.g., tetrabenazine) also may cause NMS. It can also occur when antiparkinsonian agents (e.g., amantadine) are decreased or 
discontinued. This suggests that NMS is caused by a decrease in dopaminergic tone, and supports the therapeutic benefit of dopaminergic agonists. Paradoxically, 
NMS has also been reported with amphetamine or cocaine use.

Keck et al. (487) reported an incidence of NMS ranging from 0.02% to 2.4% in a large number of neuroleptic-treated patients and found there was a 0.67% pooled 
mean estimate. Such studies probably overestimate the incidence, because cohorts without NMS are usually not reported. Large-scale epidemiological studies are 
required to obtain a more precise figure. Further, a significant proportion (i.e., 40%) of these patients were diagnosed as having mood disorders. The ratio of male to 
female patients who developed NMS was 3:2, and the mean reported age was about 40 years old.

Other possible risk factors include the following:

Presence of an organic mental disorder
Agitation
Dehydration
The rate, route, and dose of neuroleptic administration
The use of concurrent psychotropics (e.g., lithium)

Although 80% of NMS cases occur within the first 2 weeks of initiation or an increase in the dose, it must be emphasized that NMS can occur at any time. Typically, 
the syndrome progresses rapidly, fully developing in 24 to 48 hours, and lasts for an average of 7 to 14 days, but up to 30 days is not unusual. The duration is usually 
twice as long when depot agents are involved.

Patients with NMS almost always have elevated creatine phosphokinase (CPK) levels. Increases are usually in the 2,000 to 15,000 v/L range and rarely above 
100,000 v/L. The absence of an elevation in CPK speaks against the diagnosis of NMS; however, it is nonspecific and can also be markedly increased with agitation, 
many forms of strenuous physical exercise, dystonic reactions, or intramuscular injections (i.e., CPK is a high-sensitivity, low-specificity test). Often agitated psychotic 
patients are given intramuscular injections, further increasing CPK levels. Serum glutamic-oxaloacetic transaminase (SGOT), serum glutamic-pyruvic transaminase 
(SGPT), and lactate dehydrogenase (LDH) are usually elevated, indicating liver involvement. White cell elevations range from 15,000 to 30,000/L, with a shift to the 
left occurring in about 40% of cases. The EEG is usually normal but may show diffuse slowing or other nonspecific abnormalities.

Neuroleptic Malignant Syndrome with Atypical Antipsychotics

As noted earlier, evidence indicates that atypical antipsychotics may also produce NMS ( 488). Several patients have developed NMS after treatment with clozapine, 
risperidone, or olanzapine. A few of these cases are classic NMS, with symptoms such as markedly elevated temperature and CPK levels. For each drug, 
approximately a dozen reported cases fulfill a reasonably stringent criteria for NMS, whereas the rest can be considered borderline. The number of NMS cases, 
however, appears low relative to use. In addition, some of the patients on clozapine who developed NMS were also receiving neuroleptics. There are cases of 
patients who had NMS on clozapine alone, however, and when rechallenged with clozapine experienced another NMS episode. Similarly, rechallenge with 
olanzapine- or risperidone-induced NMS has resulted in either questionable or definite reemergence of NMS.

Differential Diagnosis

In malignant hyperthermia (MH), muscle rigidity and fever develop rapidly, following exposure to inhalation anesthetic agents or succinylcholine. The gene for this 
disorder was recently described. Other differential diagnostic considerations include:

Lethal catatonia
Heat stroke
Viral encephalitis
Tetanus
Other infections



Treatment

The most important step to effective treatment of NMS is early recognition and prompt withdrawal of the offending agent.  In addition, supportive measures 
should be instituted as quickly as possible. If the patient is receiving an antiparkinsonian agent, it probably should be continued; however, data are lacking to support 
their usefulness, and care must be taken to avoid an anticholinergically induced worsening of mental status and perhaps further temperature increase. If there is 
reasonable certainty that the syndrome is NMS, the patient should be transferred to a medical setting in which intensive observation and treatment can be provided.

A variety of supportive measures can be used, including cooling blankets, ice packs, or an ice-water enema. The goal should be to return the temperature as close to 
normal as possible. One should also be ready to treat complications and give supplemental oxygen with or without mechanical ventilation (the amount of oxygen and 
the method of delivery will depend on the patient's needs).

Drug Treatment. Because of the nature of the disorder, there are no controlled studies; however, most investigators suggest a trial with one or more of these agents:

Dantrolene
Bromocriptine
Amantadine
Benzodiazepines
Some combination of these agents

The initial dose of dantrolene should be 2 to 3 mg/kg over 10 to 15 minutes. The total dosage should not exceed 10 mg/kg/day because of the increased risk of 
hepatotoxicity. The dosage range reported as effective is 0.8 to 10 mg/kg/day. The typical oral dosage of bromocriptine is 2.5 to 10 mg three times daily; with 
increases up to 60 mg/day. Some have used bromocriptine in conjunction with dantrolene, with similar dosage patterns. The oral dose of amantadine is 200 to 400 
mg/day in divided doses. Levodopa plus carbidopa is infrequently used, and efficacy is not well documented. Dosage of carbidopa is 25 mg plus levodopa 100 mg 
(three to eight times daily). The calcium channel blocker nifedipine has also been used to treat NMS, and further data on this drug are important, given its beneficial 
effect in a single case report ( 489). Benzodiazepines have not been well studied, but some clinical evidence indicates that when given in adequate doses (often 
parenterally) they may also benefit NMS.

We found that the specific drug treatment with dantrolene and/or dopaminergic agonists significantly reduced the mortality rate from NMS (i.e., 10% versus 21%), and 
did so uniformly in mild, moderate, and severe cases (490). To test the significance of this finding, we performed case-controlled analyses using as a control the 
mortality rate of NMS patients who had not received any specific treatment. Thus, by definition, the control group consisted of patients who had not received 
bromocriptine, amantadine, other DA agonists, dantrolene, any form of dopa or ECT.

Electroconvulsive Therapy. ECT is an effective treatment for more severe mania, depression, catatonia, schizophrenic excitement, and schizoaffective disorder. 
However, its use for the treatment of NMS is controversial because some patients have died or developed cardiac arrest during ECT, whereas others benefited when 
it was given during or shortly after an episode had resolved ( 491). Davis et al. (492) reviewed the world literature and found a mortality rate of 11% when ECT was 
used during an episode of NMS. This compares with a 10% rate in patients treated with specific drug therapy (e.g., dantrolene, DA agonists) and a 21% rate in 
patients who received only nonspecific treatment for their episode. Further, in the three deaths with ECT, high potency antipsychotics were continued before, during, 
and after ECT. Thus, the failure of the NMS to improve may have been due to the continued administration of the offending drug. There were also other cases when 
antipsychotics were continued with ECT throughout the episode of NMS and the outcomes were not favorable, though the patients survived. Again, these drugs 
should be discontinued whenever the possibility of NMS is suspected. Although there are insufficient case report data to prove ECT helps NMS, this therapy 
clearly does not worsen the condition. Because some acutely psychotic patients require immediate intervention, ECT may be lifesaving, whereas premature 
reintroduction of an antipsychotic may worsen an NMS episode.

Retreatment After an Episode of Neuroleptic Malignant Syndrome. Retreatment strategies after an episode of NMS include the following:

ECT for psychotic depression or other emergencies (493).
Lithium or alternate treatments, such as valproate or carbamazepine, for bipolar, manic; schizoaffective; and schizophreniform disorders (alternate 
nonneuroleptic interventions may be better in light of reports that affectively disordered patients with psychotic features may be more susceptible to TD and 
NMS).
In psychotic manic episodes, lower doses of antipsychotic in combination with lithium may be as effective as higher doses and perhaps diminish the possibility of 
an NMS recurrence (155).

If an antipsychotic is necessary, treatment should be instituted as long as possible after an episode (i.e., at least 2 weeks). Because as many as 50% of patients 
reexposed to an antipsychotic again develop the syndrome, an antipsychotic from a different family, and preferably a lower potency agent should be administered. 
Alternatively, the patient could be switched to a novel agent (e.g., clozapine, risperidone, olanzapine, quetiapine, ziprasidone) that may be less likely to induce NMS.

Further, it is best to start with a very low dose and titrate up slowly in a hospital setting to carefully monitor clinical response, temperature, and neurological and 
mental status. Using low doses will not necessarily jeopardize chances for an adequate clinical response. We found, for example, evidence for a therapeutic effect 
with low-dose trifluoperazine (285). This finding is consistent with the growing recognition that “less may indeed be more” when it comes to the dose of an 
antipsychotic.

Although clozapine has been considered an alternate agent, as mentioned earlier there is also a risk with this agent ( 494, 495 and 496). An unusual adverse effect of 
clozapine, apparently unrelated to NMS, is hyperthermia in 10% to 15% of patients (usually 0.5°C to 1°C, but virtually never above 40°C [104°F]). This symptom 
usually occurs between the fifth and the fifteenth days of treatment, after which, temperature returns to normal. Benzodiazepines (e.g., lorazepam) have also been 
recommended to either avoid or at least minimize the dose of antipsychotic.

We would also suggest prophylactic concomitant bromocriptine for several weeks, with gradual tapering after that time period. Such prophylactic approaches during 
the retreatment phase have been attempted in a few patients, but there are no controlled studies. Nevertheless, it seems like a sensible strategy and poses little 
additional risk.

Autonomic Adverse Effects

Anticholinergic Effects

Certain antipsychotics and antidepressants block central and peripheral muscarinic cholinergic receptors, producing many anticholinergic adverse effects, such as:

Blurred vision
Dry mouth
Constipation
Urinary retention (497)

Patients may develop some tolerance to these effects, which tend to be most troublesome during the early stages of treatment. Dry mouth is one of the most frequent 
complaints, and patients should be advised to rinse their mouths frequently and to use sugarless gum or candy. The latter is because sugar products provide a good 
cultural medium for fungal infections, such as moniliasis, and may also increase the incidence of dental cavities. Further, dry mouth, in general, can predispose to 
infections, because saliva is bacteriostatic. Urecholine can alleviate urinary retention.

Hypersalivation

Approximately one third of patients on clozapine experience hypersalivation, both during the day and particularly at night (e.g., patients often complain of waking up 



with a wet pillow). Its mechanism is not well understood. This is believed to be mediated by M 4 agonist properties (498). While generally mild-to-moderate in intensity, 
it can be more severe, even warranting discontinuation of the drug. The increased salivation may disappear with time or with a reduction in dose, but can also persist. 
Pirenzepine, an M1,4 antagonist, is used in Europe and intranasal ipratropium bromide is an anticholinergic available in the United States. Anticholinergics (e.g., 
trihexylphenidine) or amitriptyline have also been used, but their effectiveness is unclear ( 499).

Cardiovascular Effects

Orthostatic Hypotension

Agents with a-adrenergic blocking effects (e.g., clozapine, CPZ, risperidone) produce a dose-related postural hypotension and related tachycardia, most pronounced 
with rapid escalation and moderate to higher doses ( 500). This can occur after the first dose, worsen on the second or third day, but then subside due to tolerance. It 
also tends to be more problematic in the elderly and those on higher doses of parenteral medication. It is prudent to monitor blood pressure (lying and standing) after 
the first dose and during the first few days of treatment. Management of this effect begins with a gradual increase in a drug like clozapine (e.g., 12.5 mg b.i.d. or t.i.d. 
for 2 days, then 25 mg t.i.d. for several days), with a slower escalation over the next week to 10 days until the minimal therapeutic level (e.g., 300 mg/day in divided 
doses) is achieved. Such a schedule produces significant hypotension in only 3% to 5% of patients on clozapine, although many will experience milder degrees of 
hypotension.

Risperidone may also cause hypotension via its a-adrenergic blocking actions ( 501). In the elderly, hypotensive side effects can occur, especially if there is any of the 
following:

A history of hypotension
Preexisting cardiac disease
ECG abnormalities
The current use of either a calcium channel blocker or an angiotensin-converting enzyme (ACE) inhibitor

In a report of 122 elderly patients on risperidone, hypotension was noted in 28.7% and symptomatic orthostatic hypotension was noted in 9.8%. Significant decreases 
in blood pressure occurred with risperidone treatment ( p = 0.0001) and were common in patients with cardiovascular disease and those taking an SSRI or valproate 
(p = 0.03) (502). Hence, like other antipsychotics, risperidone should be prescribed cautiously for elderly patients and those with preexisting cardiac disease. Its 
hypotensive versus its orthostatic hypotensive effects may be an age-related pharmacodynamic response. Blood pressure, including orthostatic blood pressure, 
should be monitored routinely until the risperidone dosage is stabilized. Furthermore, when risperidone therapy is initiated in the elderly, dosage should be titrated 
from 0.25 to 0.5 mg two times a day with increments of 0.25 to 0.5 mg weekly (92).

The chief danger with this adverse effect is fainting or falling, although such occurrences are rare. This is an important complication because injuries related to such 
falls can produce significant morbidity.

Treatment

Patients should be instructed to:

Rise from bed gradually
Sit with legs dangling for a brief period
Wait at least 1 minute before standing
Sit or lie down if feeling faint
Use support hose if hypotension persists

Rarely is it necessary to keep a patient in bed for prolonged periods. Those with serious cardiovascular disease, should have their doses increased even more slowly, 
with blood pressure frequently monitored. Acute orthostasis can usually be managed by having the patient lie down with feet elevated. On rare occasions, volume 
expanders or vasopressors may be required.

Cardiac Rhythm Disturbances

Patients with known or suspected cardiac disease should have a pretreatment ECG. An abnormality consisting of broadened, flattened, or clove T waves, with 
increased Q-R intervals has been described with thioridazine at doses as low as 300 mg/day, but does not seem to be associated with any significant clinical 
consequences. The point prevalence of drug-induced changes was obtained from the ECGs of 101 normal reference subjects plus 495 psychiatric patients. 
Thioridazine had by far the highest prevalence of prolonged QTc intervals, which were prolonged by tricyclic antidepressants as well. No other psychotropic was 
found to produce prolonged QTc in this study ( 503). Recently, the FDA (504) has added a box warning to the PDR and the package insert stating that thioridazine 
(Mellaril) has been shown to prolong QTc interval in a dose-related manner and is now only indicated for treatment-resistant or treatment-intolerant patients. A similar 
FDA letter (505) and box warning have been issued for mesoridazine (Serentil), an active metabolite of thioridazine.

“Torsades des pointes” has also been described with thioridazine and is characterized by a peculiar type of ventricular tachycardia in which the amplitude of 
successive beats fluctuates in a sine wave pattern ( 502). Thioridazine is now contraindicated when combined with fluvoxamine, propranolol, pindolol, or drugs that 
inhibit cytochrome P450 (e.g., fluoxetine and paroxetine), as well as other drugs known to prolong the QTc interval. Thioridazine is contraindicated in patients with 
reduced P450 2D6 levels, who have congenitally long QT syndrome, or who have a history of cardiac arrhythmias. Before starting thioridazine, patients should have 
an ECG that demonstrates a QTc interval shorter than 450 ms. Once started, thioridazine should be discontinued if the QTc interval increases to 500 ms. A prolonged 
QTc interval has also been reported with novel agents such as ziprasidone. The clinical relevance of this, however, has yet to be clarified. We recommend a baseline 
ECG with more careful monitoring, particularly in patients with preexisting cardiac conditions.

Clozapine also produces nonspecific inverted T waves, but again, this is not considered clinically relevant. As far as is known, abrupt discontinuation of 
antipsychotics, including clozapine, does not produce serious adverse cardiac effects, although common sense dictates a gradual reduction over several days ( 39).

Sudden death is a rare phenomenon with the antipsychotics. An accurate assessment as to whether these drugs are causally or coincidentally involved cannot be 
made, because sudden death can occur in young, apparently healthy persons on no medication. For example, every year in the United States, some 600,000 people 
die suddenly. Although the most commonly postulated cause of sudden death is ventricular fibrillation, it can also result from:

Asphyxia caused by regurgitated food
An endobronchial mucous plug in asthmatics
Shock in patients with acquired megacolon
As a complication of seizures
Slowed intracardiac conduction (similar to that induced by Type II antiarrhythmics and tricyclic antidepressants)

In the past, sudden death was thought to be the result of myocardial infarction, but with more patients surviving such episodes, it appears that many had ventricular 
arrhythmias without evidence of cardiac muscle damage.

Statistically, the incidence of sudden death in mental patients has not increased since the introduction of antipsychotics, and no one type is more implicated, with 
deaths occurring on high- and low-potency agents. Medical examiners should refrain from attributing sudden death to these drugs, or to any other cause for that 
matter, until research clearly establishes a causal rather than coincidental link.

Dermatological and Ocular Effects

A variety of dermatological effects –including urticarial, maculopapular, petechial, and edematous eruptions–occurs infrequently and usually early (in the first few 



weeks) in treatment. A contact dermatitis can even occur in personnel who handle CPZ. Because sunlight plays a role, difference in incidence may relate to variations 
in sun exposure. Photosensitivity of the phototoxic type resembles severe sunburn (most often occuring with CPZ); therefore, patients on antipsychotics should be 
encouraged to avoid excessive sunlight and to use sunscreens ( 499).

Chlorpromazine: Specific Skin and Eye Effects

Both the dermatological and ocular changes are a reaction to high levels of sunlight and chronic CPZ use. Dermatological effects specific to CPZ include a blue-gray, 
metallic discoloration in areas exposed to sunlight (face, neck, and the dorsum of hands), beginning with a tan or golden brown color and progressing to slate gray, 
metallic blue, or purple. Histological studies of skin biopsies reveal pigmentary granules similar, but not identical, to melanin.

Eye changes have been noticed after chronic, high-dose CPZ and are described as whitish brown granular deposits concentrated in the anterior lens and posterior 
cornea, visible only by slit lamp examination (these are quite different from, and in no way related to, senile cataracts). Statistically, opacities occur more frequently 
with skin discoloration, but retinal damage does not occur and vision is virtually never impaired. The occurrence and severity of both effects are related to the duration 
and total lifetime dose of CPZ (e.g., usually greater than a total dose of 1 to 3 kg). In the past two decades, with the increased use of high-potency agents, these 
adverse effects have virtually disappeared, but it is not clear that they are totally absent, because this complication is only apparent under a slit lamp. Treatments 
consist of minimizing exposure to the sun and switching to a different class of antipsychotic.

Thioridazine: Specific Eye Effects

Thioridazine poses a potentially greater danger to the eyes than CPZ. At doses greater than 800 mg/day, a retinitis pigmentosa may appear, leading to substantial 
visual impairment or even blindness. In some cases, the condition does not fully remit when the drug is stopped; therefore, thioridazine doses of more than 800 
mg/day are never recommended to allow for a reasonable margin of safety (499).

Endocrine Effects

A large body of preclinical research exists on the neuroendocrine effects of antipsychotics in a variety of species. Clinical studies find that they induce small, 
inconsistent effects on sex, adrenocortical, thyroid, and pituitary hormone-related activity. Although much of this literature is not directly relevant to humans, two 
important effects are increased lactation and possible sexual dysfunction. These agents presumably induce their effects by blocking DA receptors in the pituitary, 
producing a marked increase in prolactin (particularly in females, but also in males). This increase causes breast engorgement and lactation in female patients. If 
every patient were checked for lactation by manual pressure on the breast, the incidence could be as high as 20% to 40%, but complaints of overt lactation are 
relatively rare (i.e., less than 5%). Gynecomastia in male patients is also described. There is no clear evidence that sustained elevated prolactin levels produce 
serious consequences, and treatment usually involves dose reduction or switching to another antipsychotic.

Delayed ejaculation has been reported with agents such as thioridazine, perhaps due to its greater autonomic effects. Clinicians must be sensitive to these issues 
because many patients are embarrassed to talk about them.

Cases of drug-induced diabetes have also been reported (e.g., clozapine, olanzapine).

Glucose-tolerance curves may also be shifted by at least some novel antipsychotics in a fashion consistent with diabetes, and recently, cases of ketoacidosis have 
been reported (507, 508).

Weight Gain

The marked weight gain sometimes associated with drug therapy has not been explained on any endocrine basis. Theories promulgated include:

Increased calorie consumption
Decreased calorie use%
Receptor dysregulation (e.g., 5-HT 2c, H1)
Glucose and insulin dysregulation

On average, clozapine causes the largest weight gain in both men and women. One study found rates of 6 kg for women and 10 kg for men, with a similar degree of 
increase in the body mass index (BMI). A recent meta-analysis reviewing random-assignment blind studies of antipsychotics shows that the weight gain with 
antipsychotics is quite substantial over placebo and varies among novel agents ( 506). Due to the health consequences of obesity, weight gain is a significant side 
effect. In addition, with our culture's emphasis on slimness, weight gain may be socially disabling. Figure 5-15 depicts the relative risk of weight gain with various 
novel agents and haloperidol.

FIG. 5-15. Relative risk of weight gain with various novel agents and haloperidol.

When particularly problematic, one may consider switching to molindone or ziprasidone, both of which may not cause weight gain.

Gastrointestinal Effects

Hepatic

Shortly after the introduction of CPZ, jaundice was noted to occur in about one of every 200 patients. Subsequently, its incidence inexplicably decreased to one in 
1,000, although accurate data are often lacking. Jaundice is most often seen about 1 to 5 weeks after the initiation of therapy and is usually preceded by a flu-like 
syndrome (malaise, abdominal pain, fever, nausea, vomiting, and diarrhea), resembling mild gastroenteritis or infectious hepatitis. Important clinical factors include 
the following:

Temporal association between jaundice and the recent initiation of drug therapy
Lack of an enlarged or tender liver
Chemical evidence of choleostasis, such as an increase in direct, relative to indirect, bilirubin
Increased alkaline phosphatase
A reduction of esterified cholesterol
Moderately increased aminotransferases



Peripheral blood smears demonstrating eosinophilia
Liver biopsies showing bile plugs in the canaliculi, with eosinophilic infiltration in the periportal space

This disorder usually disappears after several weeks, with a complete return to normal liver function expected. Rarely, a longer-lasting exanthematous biliary cirrhosis 
occurs, characterized by a more chronic course of 6 months to 1 year, but also eventually clears. This may be an allergic phenomenon, as evidenced by:

Onset in the first few weeks of treatment
Frequent association with other allergic reactions
Association with peripheral eosinophilia and eosinophilic infiltrations in the liver
Prolonged retention of sensitivity on the challenge test
Development of a second episode as long as 10 years after the first

The majority of cases reported in the literature have occurred with CPZ and rarely with other agents such as promazine, thioridazine, mepazine, prochlorperazine, 
fluphenazine, and triflupromazine. There is no convincing evidence that haloperidol or other nonphenothiazine agents produce this type of jaundice. It is occasionally 
useful to obtain baseline liver function tests on patients with increased susceptibility (e.g., prior history of hepatitis) in the unlikely event that jaundice may develop. 
Routine serial liver function tests have never proven useful or necessary. The offending drug should be discontinued if a patient develops jaundice, but the value of 
this practice is also unproven, because many patients have been maintained on CPZ throughout an episode of jaundice without adverse consequences ( 509).

Hematological Effects

Leukopenia is a reduction in the white blood cell count (WBC) to less than 3,500/mm 3 and a granulocyte count of at least 1,500/mm3. Granulocytopenia is a reduction 
in the granulocyte count below 1,500/mm3, whereas agranulocytosis is defined as a reduction below 500/mm3. Antipsychotics induce leukopenia or granulocytopenia 
in up to 15% of patients, but this phenomenon has no clinical significance. In comparative studies, the incidence of clozapine-induced leukopenia and 
granulocytopenia was less than that with CPZ or haloperidol. Patients on any of these drugs may experience a WBC drop below 5,000 that shortly returns to a normal 
range, or a drop below 5,000 that then remains between 3,500 and 5,000, with some fluctuation. This drop in WBC does not typically progress to agranulocytosis.

Agranulocytosis occurs rarely but can be assumed to arise with any phenothiazine. It is usually seen in older females with other complicating systemic diseases and is 
considerably rarer in young, healthy adults. It generally occurs in the first 6 to 8 weeks of treatment, with an abrupt onset consisting of a sore throat, ulcerations, and 
fever. Without rapid, aggresive intervention, the mortality rate is high, often exceeding 30%.

The offending drug should be discontinued immediately, the patient transferred to a setting with reverse isolation facilities, and aggressive treatment of any infection 
immediately instituted. Cross-sensitivity to other phenothiazines is assumed to be possible, but supporting data are lacking. The value of routine complete blood 
counts is highly questionable because agranulocytosis develops so rapidly. On occasion, phenothiazines may temporarily reduce the total WBC count by as much as 
30% to 60%, but this is a different and more benign hematological phenomenon, requiring neither special treatment nor discontinuation of drug therapy. Rarely, 
thrombocytopenic or nonthrombocytopenic purpura, hemolytic anemias, and pancytopenia are precipitated by phenothiazines, necessitating a switch to another 
antipsychotic in a different chemical class.

Clozapine-Related Agranulocytosis

Agranulocytosis has been reported worldwide with clozapine. While many other drugs also cause agranulocytosis, and in some cases patients were receiving such 
agents in addition to clozapine, a number of patients were not on any other potential offending drug, implicating clozapine as the primary cause ( 39, 43).

The WBC count of patients on clozapine must be followed closely (i.e., with weekly or even twice weekly complete blood counts), especially during the period of 
greatest risk (i.e., weeks 5 to 25). After the first 6 months, the FDA requires only biweekly CBC monitoring. If a patient's WBC count drops below:

3,500 (or has dropped by a substantial amount from baseline): counts should be repeated
3,500 and/or the granulocyte count falls below 1,500 : monitor twice weekly with differentials
3,000 and/or granulocyte count < 1,500: interrupt treatment and obtain CBC and differentials daily. May resume if no symptoms of infection and WBC return to > 
3,000 plus > 1,500 granulocyte count. Continue twice weekly monitoring until WBC > 3,500
2,000 or granulocytes below 1,000: stop clozapine and place the patient in reverse isolation with daily CBC and differential until levels return to normal. Do not 
rechallenge with clozapine

Risk Factors

Two of three patients suffering from agranulocytosis are female, but any relationship to age or dose of clozapine is unclear. Agranulocytosis is rare in the first 4 weeks 
of treatment, peaking in incidence during the period between the 5th and 25th weeks of treatment.

Initially, the mortality rate from clozapine-induced agranulocytosis was about 40%, but it has decreased by more than half. Now, while the mortality rate of 
agranulocytosis complicated by infection is still 40%, without infection, it is approximately 15%. In U.S. clinical trials, the incidence is about one per 100, but because 
this outcome is based on only 1,000 patients, it may not be an accurate estimate. It is notable that some who developed clozapine-induced agranulocytosis were later 
able to tolerate other antipsychotics without a recurrence, again implying a different underlying mechanism.

In a review of clozapine after its release in the United States, Alvir et al. ( 510) found that the cumulative incidence of clozapine-related agranulocytosis was 0.80% 
(95% confidence interval, 0.61 to 0.99) at 1 year and 0.91% (95% confidence interval, 0.62 to 1.20) at 1.5 years. Furthermore, of 73 patients (11,555 total patients 
were studied) who developed this dyscrasia, two died from infectious complications. In 61 of these patients, episodes of agranulocytosis began within 3 months of 
initiating drug therapy, and the risk was greater with increasing age and among women. Although the prodromal period leading to this condition was typically long in 
most patients, 16 developed it within 8 days of demonstrating WBC counts greater than 3,500 mm 3. Only three patients developed agranulocytosis after 6 months and 
one after 18 months. When clozapine is discontinued, the WBC count gradually returns to normal levels over 2 to 4 weeks. As mentioned earlier, treatment usually 
requires reverse isolation and management of intercurrent infections with appropriate antibiotics.

In addition, two recombinant hematopoietic factors–granulocyte colony-stimulating factor (G-CSF) and granulocyte-macrophage colony-stimulating factor 
(GM-CSF)–have been used to manage this condition. Chengappa et al. sought to determine whether the administration of G- CSF to patients who developed 
clozapine-associated agranulocytosis could shorten the course of this life-threatening complication ( 511). They examined the medical records of 11 patients over a 
5-year period with clozapine-associated agranulocytosis. The patients had been diagnosed with chronic undifferentiated schizophrenia ( n = 4), chronic paranoid 
schizophrenia (n = 4), and schizoaffective disorder ( n = 3). The average dose of clozapine was 416 ± 219 mg/day. Seven (64%) of the 11 cases of agranulocytosis 
occurred during the high-risk period (i.e., during the first 12 to 18 weeks of clozapine treatment), two cases occurred approximately 6 months after the start of 
treatment, and two cases occurred after 1 year of treatment. There were no fatalities, and seven patients developed no clinical symptoms associated with 
agranulocytosis; thus, weekly blood cell counts provided the only clue. Six patients received G-CSF, and five did not. The overall clinical outcomes were similar 
between the two groups, although the G-CSF-treated patients had a significantly shorter duration of hospitalization. The authors observed that a history of leukopenia, 
agranulocytosis, or thrombocytopenia caused by the ingestion of neuroleptics, carbamazepine, or clozapine may increase the risk of clozapine-induced 
agranulocytosis. The concomitant use of clozapine and other drugs toxic to bone marrow may also increase this risk. Others have reported that the treatment of 
clozapine agranulocytosis with G-CSF decreases the duration of agranulocytosis by up to 50% ( 512, 513). Once the clozapine has been discontinued, it is important 
to start the G-CSF as soon as possible. They believe that clozapine should be stopped and a consultation obtained if a patient's absolute neutrophil count (ANC) falls 
below 1,500/µL. These authors recommend that G-CSF or GM-CSF be initiated within 48 h of the development of agranulocy tosis and discontinued when the ANC 
exceeds 500/µL.

Clozapine-Related Thrombosis

Another example of a serious adverse effect that can surface through close systematic monitoring is the association of clozapine treatment with venous 
thromboembolytic complications (514, 515). Six cases of pulmonary embolism and six cases of venous thrombosis were reported to the Swedish Adverse-Reaction 



Committee. Most cases of venous thrombosis occurred in the first several months, and five resulted in death.

Drug Interactions with Antipsychotics

Drug interactions can be based on pharmacokinetics, pharmacodynamics, or both ( 326). To fully appreciate the risk:benefit ratio, any combination therapy requires 
extensive clinical experience. This is because most of the initial information is derived from well-controlled studies on carefully chosen patients, who clearly differ from 
chronically ill patients, whose response to a given treatment is influenced by multiple potential moderating problems such as:

Comorbid medical conditions requiring other drug therapies
Concurrent use of other psychotropic medications
Altered physiology as during pregnancy
Comorbid substance and alcohol abuse

Thus, information about clinically significant interactions may be limited at first; as a result, special vigilance is required to recognize, manage, and report potentially 
serious adverse (or therapeutic additive) interactions.

When antipsychotics are used in conjunction with a variety of anticonvulsants, their plasma levels may be significantly altered due to pharmacokinetic interactions. For 
example, when CBZ and haloperidol are coadministered, their interaction may cause a significant decrease in the neuroleptic's serum levels, sometimes resulting in 
clinical decompensation (516). Conversely, the cessation of CBZ may lead to increased antipsychotic plasma levels.

SSRIs such as fluoxetine and paroxetine may inhibit the metabolism of antipsychotics, increasing their plasma levels and the chance for toxicity ( 517, 518). While 
antipsychotics may inhibit the metabolism of tricyclic antidepressants, or, in turn, have their metabolism inhibited by tricyclic antidepressants, the clinical relevance is 
uncertain.

Common pharmacodynamic interactions involve the additive anticholinergic or antidopaminergic effects of antipsychotics. Thus, concomitantly administered 
antiparkinsonian agents (e.g., benztropine) may increase the chances of toxicity (e.g., delirium); while dopamimetic agents (e.g., levodopa) may counteract the 
antipsychotic or neurotoxic effects of these agents.

The ideal strategy to avoid potential adverse drug interactions is to use monotherapy whenever feasible. Unfortunately, this is often not possible and combination 
drug therapies are required to achieve optimal outcome. Thus, it is paramount that the prescribing physician consider the possibility of deleterious pharmacokinetic 
and/or pharmacodynamic interactions. When feasible, lowering the doses of either or both drugs used in combination may help. When available, choosing an 
alternate agent  (i.e., amantadine vs. benztropine to reduce anticholinergic effects) is also a viable strategy. Finally, therapeutic drug monitoring may be useful to avoid 
subtherapeutic levels or toxicity with certain drug combinations (e.g., SSRI plus antipsychotic).

Clozapine

This agent has a “broad spectrum” of activity encompassing several neurotransmitter systems. In this light, clozapine is similar to such phenothiazines as CPZ and 
thioridazine (519). It is also subject to a hepatic first-pass effect, which produces metabolites with low or unknown pharmacological activity. It has an elimination 
half-life ranging from 6 to 33 hours and a volume of distribution (V d 5 L/kg) lower than most other antipsychotics. This last quality indicates less drug is sequestered in 
tissue sites. Plasma levels of the parent compound at or above 350 ng/mL may be associated with a better clinical response ( 66, 520). Plasma levels are lower in men 
than women, especially male smokers (329).

In general, concomitant drugs with potent anticholinergic (e.g., benztropine) or bone marrow effects (e.g., carbamazepine) should be avoided. Toxicity with BZDs has 
been reported, including symptoms such as excessive sedation, sialorrhea, ataxia, and, in some instances fainting, loss of consciousness, and respiratory arrest ( 521, 
522 and 523). Other potentially significant interactions reported in the literature include:

Anticonvulsants such as phenytoin and carbamazepine may lower clozapine levels ( 524, 525 and 526).
Erythromycin may increase clozapine levels, predisposing to seizures ( 527).
Cimetidine may increase clozapine levels (528).
Clozapine may increase nortriptyline levels (529).

Other Novel Antipsychotics

Table 5-27 and Table 5-28 summarize the clinically relevant pharmacokinetic and pharmacodynamic properties of other novel antipsychotics ( 326). Drug interactions 
with these agents were not systematically evaluated because controlled clinical trials usually prohibit concurrent medications. There are also many special 
circumstances (e.g., patients with comorbid medical diseases, substance abuse, epilepsy, or atypical indications such as agitation associated with mental retardation 
or dementia) that are not usually addressed in clinical research trials. Thus, much remains to be learned about significant drug interactions in these patient groups. To 
our knowledge, however, no consistent, serious, clinically relevant interactions have been reported.

TABLE 5-27. Pharmacokinetics of risperidone, olanzapine, quetiapine, and ziprasidone

TABLE 5-28. Novel antipsychotics: pharmacodynamics



For the present, given their primary CNS effects, caution should be used when these agents are taken in combination with other centrally acting drugs or alcohol. For 
example, because of the potential for inducing hypotension, via a 1-antagonism, risperidone may enhance the effects of certain antihypertensive agents. Theoretically, 
it could also antagonize the effects of levodopa and dopamine agonists, used for such conditions as Parkinson's disease. Finally, because these agents are 
metabolized by the P450 cytochrome microenzyme system, any drugs that stimulate (e.g., carbamazepine) or inhibit (e.g., valproate) this system may affect their 
clearance (6).

In conclusion, although it is difficult to quantify discomfort, the adverse effects of antipsychotics most often experienced are less severe than symptoms associated 
with the common cold. Serious adverse events are much less common. There is a risk to every treatment, but it is erroneous to suggest that because a serious event 
may occur, it is likely to occur. One of the most dangerous activities we engage in, for example, is driving or riding in an automobile, yet that does not mean that every 
time we drive to work there is a high probability that we will experience a serious injury or death.

Table 5-29 summarizes the important adverse events seen with antipsychotics and Table 5-30 summarizes common, potentially clinically relevant, drug interactions 
with antipsychotics.

TABLE 5-29. Adverse effects of antipsychotics

TABLE 5-30. Common antipsychotic–drug interactions

CONCLUSION

We have updated our treatment strategies for both acute and maintenance drug treatment of a psychotic disorder ( Fig. 5-5 and Fig. 5-10). Each may have 
antipsychotic efficacy below EPS threshold for most patients and some may have little to no EPS at all. Some atypical antipsychotics (clozapine, risperidone, 
olanzapine, and amisulpride) are more effective than typical neuroleptics on positive symptoms, but particularly on negative symptoms, thought disorder (cognitive 
symptoms), impulsive hostility, and anxiety depression. Thus, we would attempt trials with risperidone and olanzapine first and later possibly quetiapine and 
ziprasidone before using clozapine, due to their more benign side effect profile. Thus, we would attempt trials with risperidone, olanzapine, quetiapine, and 
ziprasidone before using clozapine, due to their more benign side effect profile. Others, however, would argue that after one or two unsuccessful trials with other 
novel agents and/or a neuroleptic, a clozapine trial should be instituted to minimize long-term deterioration. We would emphasize that one should move to clozapine 
with reasonable dispatch before too much deterioration has taken place, if initial treatment does not lead to a full remission.
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DEPRESSIVE DISORDERS

Major depression is one of the most debilitating and common illnesses in medicine, having a major impact on social, emotional, and occupational 
functioning. The incidence of major depression dramatically increases from adolescence to early adulthood. The average age at onset is the late 20s, but the 
disorder may begin at virtually any age. It has long been recognized to run in families, suggesting the potential for a biological predisposition.

The symptoms of major depression typically evolve over a period of days to weeks. Prodromal depressive and nondepressive symptoms (e.g., generalized anxiety, 
panic attacks, phobias), however, may be present for months to years before the onset of a full depressive syndrome. An episode may also develop in association 
with severe psychosocial stress (e.g., bereavement). Although some individuals have only a single episode with full return to premorbid functioning, 50% to 85% have 
recurrences (1).

In summary, major depression is a heterogeneous group of disorders bound together by the presence of low mood plus disturbances in vegetative symptoms, such 
as:

Sleep
Appetite
Sex drive
Energy level
Interest
Concentration/attention ( 2)

This chapter provides an overview of these various conditions.

Diagnostic Criteria

A major depressive episode consists of mood changes accompanied by neurovegetative symptoms on a daily basis for at least 2 weeks.  Our nosology also 
lists inclusion and exclusion criteria for major depressive disorder (MDD) ( Table 6-1; Appendix G and Appendix H), but there are problems with these.

TABLE 6-1. DSM-IV diagnostic criteria for a major depressive episode

First, this classification takes a “Chinese menu” approach, in that a patient needs to meet only five of nine criteria in category A, and should have none in categories D 
or E. Thus, substantially different symptom clusters may still meet criteria for the same diagnosis. This approach increases diagnostic heterogeneity and impedes 
research by including patients in clinical trials with similar syndromic diagnoses but with different symptom constellations, and possibly with different 
pathophysiologies. The more immediate impact is to impair prediction about the natural outcome and to complicate the choice of appropriate treatment strategies. 
Improved diagnostic criteria would require the presence of the complete neurovegetative syndrome to meet the diagnosis of MDD. Otherwise, one could code 
conditions as a partial MDD, or use a completely different designation. Nonetheless, the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV) 
(3), is an advance over the earlier diagnostic systems, which essentially based the diagnosis on the presence of a depressed mood alone.

The reliance on a syndromic diagnosis of MDD rather than a symptomatic diagnosis is important for prognostic and treatment planning purposes. The use of 
syndromes comes from factor analysis of characteristics that distinguished drug versus placebo responders in clinical trials conducted in the early 1960's, when 
depressed mood was the singular criterion for entry. From these studies, a mood change alone was highly predictive of a placebo response, whereas the presence of 
neurovegetative signs and symptoms predicted a poor response to placebo.

An additional problem with the DSM-IV criteria is the short duration. In earlier nosologies (e.g., Washington University criteria), a minimum of 4 weeks was required. In 
double-blind, placebo-controlled trials, a duration of less than 3 months is often associated with a higher placebo response rate. Thus, the longer an episode, the 
greater the clinician's confidence that a patient will need and will respond to medical intervention.

Epidemiology

The Epidemiologic Catchment Area study found that MDD has a 1-month prevalence of 2.2% and a lifetime prevalence of 5.8% in Americans 18 years of age and 
older (4). However, the most recent estimate from the National Comorbidity Survey is that the 1-year prevalence rate for unipolar major depression and dysthymia is 
10.3% among community residents 15 to 54 years of age (5), which translates into approximately 27 million Americans suffering from either condition in a given year. 
In addition, another estimated 11% of the community who do not meet full criteria for either condition have substantial depressive symptoms.

Major depression is up to three times more common in first-degree relatives of a proband with major depression when compared with the general population. It 



frequently occurs in individuals with co-morbid psychiatric syndromes and/or medical illness. A survey of psychiatrists found that

84% of their patients with major depression had at least one co-morbid condition.
61% had a concomitant Axis I disorder.
30% had an Axis II diagnosis.
58% had a co-morbid Axis III illness (6).

Klerman and Weissman (7) reported an increase in the rates of MDD for all ages in the years between 1960 and 1975, and an even greater increase in cohorts born 
after World War II. This latter observation was associated with several factors, including the following:

A lowering of the age of onset, with an increase in the late teenage and early adult years
A persistent gender effect, with the risk of depression consistently two to three times higher among women than men across all adult ages
The suggestion of a narrowing in the differential risk to men and women because of a greater increase in the risk of depression among young men
A persistent family effect, with the risk about two to three times higher in first-degree relatives as compared with control subjects, suggesting a genetic 
predisposition for at least some forms of depression.

Differential Diagnosis

A depressive episode may result from a diverse group of psychiatric and nonpsychiatric conditions ( Table 6-2) that differ in their natural course as well as in their 
response to treatment. Hence, a differential diagnosis is critical to the workup of an episode.

TABLE 6-2. Diagnostic indications for antidepressants (DSM-IV categories)

This workup should include all the elements outlined in Chapter 1.. In the case of a patient with a major depressive episode, heightened attention should be paid to 
the following:

Current or past symptoms of mania
Current and past treatment history
History of substance abuse disorders
General medical history
Thorough review of symptoms (particularly in elderly patients with a first-time episode)
Personal history (e.g., psychologic development, response to life transitions, major life events)

Masked Depression

The first step is the recognition that a depressed mood is not synonymous with a depressive episode.  Conversely, an episode of depression may not present 
with a mood complaint, but rather with associated symptoms such as insomnia or other somatic complaints. This is particularly true for the elderly and for those seen 
in primary care settings. Even when a mood complaint is prominent, it may not be described as “depressed,” but instead as “irritable” or “anxious.” Thus, patients with 
MDD may have a variety of complaints other than depressed mood, including the following:

Insomnia
Fatigue
Various somatic complaints, such as headache or gastrointestinal distress

Failure to recognize that MDD underlies such complaints can lead to unnecessary and costly tests, as well as a delay in effective treatment. Complaints may also vary 
by age group. Common symptomatic issues are listed in Table 6-3.

TABLE 6-3. Presenting complaints of depression beyond the typical symptoms

Subsyndromal Mood Disorders

Some patients are first seen with a condition other than MDD (e.g., alcohol abuse), but the history often suggests the possibility of an underlying affective condition. 
Thus, a positive family history in first-degree relatives or reports consistent with an earlier, but apparently resolved, depressive episode may be critical to making the 
proper diagnosis. These patients may also have positive results on biological markers associated with MDD (e.g., the dexamethasone suppression test, the 
thyrotropin-releasing hormone test, or shortened rapid eye movement latency on the electrooculogram). In addition, a substantial percentage respond to 
antidepressant therapy.

Treatment-Resistant Depression

We define treatment nonresponse as the persistence of a significant depression for at least 6 weeks despite appropriate treatment ( 8). Appropriate treatment is 



defined by four D's:

Diagnosis
Drug
Dose
Duration

Incorrect diagnosis is the most common cause for nonresponse to antidepressants. Two common examples are dual depression, in which a superimposed MDD 
improves with antidepressant therapy but dysthymic symptoms persist and are mistaken for unimprovement, and affective disturbances associated with alcohol or 
drug abuse, which may persist even though symptoms of the MDD improve with drug therapy.

Noncompliance with the medication regimen is the next most common factor. Therapeutic drug monitoring can be useful to confirm suspected noncompliance. The 
physician can then address the reasons for noncompliance with the patient.

Subtherapeutic doses are often prescribed, especially by nonpsychiatrists. One study ( 9) found that 60% of depressed elderly patients were not given 
antidepressants, either while in the hospital or on outpatient follow-up (median interval of 45 weeks). Furthermore, most of those who were given antidepressants 
received doses that were generally suboptimal.

Time on treatment is another issue. Even though patients can show improvement at 2 to 3 weeks, many require at least 6 weeks before an adequate response occurs. 
If, however, there has not been at least partial benefit by 4 weeks, we recommend pursuing an alternative strategy.

Treatment approaches for nonresponders are discussed in more detail in Chapter 7, “ Alternative Treatment Strategies.”

Types of Depressive Disorders

There are several ways to subtype mood disorders (Table 6-4). One system distinguishes functional psychiatric disorders from other medical conditions. In DSM-III, 
depressive disorders occurring presumably as a consequence of medical conditions were referred to as organic mood disorders, which was misleading because it 
implied that primary mood disorders were neither “organic” nor “medical conditions.” Neither conclusion was accurate because, like other medical “organic” disorders, 
these conditions have associated morbidity and mortality risks. As clinical neuroscience provides a better understanding of their pathophysiology, the “organic” basis 
will become more apparent. Thus, the DSM-IV dropped the distinction between “functional” and “organic” forms of mood disorders; instead, it distinguishes 
depressions that are primarily psychiatric from those that are primarily related to nonpsychiatric, medical conditions.

TABLE 6-4. Subtypes of depressive disorder

A second model is the primary versus secondary dichotomy (see “Secondary Type” later in this chapter).

Both the primary/psychiatric versus nonpsychiatric/medical disorder dichotomy and the uncomplicated versus complicated dichotomy are considered.

Primary Type: Major Depressive Disorder

Bipolar Versus Unipolar

The crucial element of both a bipolar and a unipolar disorder is the occurrence of an affective episode. The critical distinction is that bipolar disorder includes 
hypomanic/manic, depressive, and mixed episodes, whereas a unipolar disorder includes only depressive episodes. The diagnosis proceeds in a stepwise fashion:

A patient has a complaint (e.g., insomnia).
The physician determines through questioning that the patient has a full depressive syndrome.
Next, the physician rules out medical causes for the depressive syndrome through further history taking, a physical examination, and laboratory tests.
Finally, the physician must assess whether the patient has a unipolar or bipolar disorder, because patients with the latter disorder are often first seen with a 
depressive episode.

Although this differentiation can be difficult and sometimes not possible until a manic episode occurs, there are some clues that should help, including the following:

The patient's age—the younger the patient, the greater the chance that the course will be that of a bipolar disorder on longitudinal follow-up
A positive family history for bipolar disorder, particularly in first-degree relatives
A hypomanic phase before the onset of the depressive episode

Hypomania consists of disturbances in the same neurovegetative functions found in depression; they are, however, qualitatively different. Moreover, they generally 
are not viewed as a problem by the patient. This means that patients are unlikely to complain spontaneously about such an episode, and the clinician must be alert 
and screen for its occurrence.

Although hypomanic and manic episodes are discussed comprehensively in Chapter 9, it is important to note that the disturbance in mania (and hypomania), as well 
as in depression, includes the same core symptoms, differing only in the direction of change. Complicating the diagnosis, unipolar patients may also present with 
classic melancholia or atypical (nonclassic) symptoms. The latter, in particular, can overlap considerably with hypomania. Similarly, bipolar patients in a depressive 
phase may demonstrate classic or nonclassic symptoms (Table 6-5).



TABLE 6-5. Signs and symptoms of different types of affective episodes

Subtypes of Major Depressive Disorder

There are three subtypes of MDD: melancholia, or classic depression; atypical, or nonclassic depression; and psychotic depression. These three subtypes have 
construct validity based on differences in the following:

Phenomenology (Table 6-5)
Family history of the illness, especially in first-degree relatives
Age of onset distributions
Response rates to specific types of drug or somatic therapies
Incidence of positive biological markers

There are several reasons to acknowledge these different subtypes:

Melancholia is considered the classic depressive disorder; thus, nonclassic types can be misdiagnosed (e.g., as a personality disorder), particularly because 
frequent and prominent symptoms include irritability, demanding demeanor, and hostility.
Psychotic episodes may be misdiagnosed as schizophrenia in younger patients or dementia with paranoia in the elderly.
Failure to identify the specific subtype may delay the most effective treatment, particularly with psychotic depression.
Failure to consider differing natural courses of each subtype handicaps the clinician in anticipating sequelae or responding quickly when they occur.

Patients with these different subtypes also differ in terms of the likelihood that they will demonstrate abnormalities on various biological tests for MDD.  
Thus, these markers are most likely to be positive in psychotic depressions and least likely to be positive in “atypical” MDD, with melancholia falling between these 
two groups. A meta-analysis of reports on dexamethasone suppression tests found that nonsuppression was found in substantially more patients with psychotic 
versus nonpsychotic depression (64% versus 41%) and in only 12% of outpatients with nonmelancholic major depression ( 10). The fact that these tests are most often 
positive in psychotic MDD is also consistent with the observation that they predict a low placebo response.

Melancholia (Classic Depression). The features that distinguish melancholia from the other subtypes of MDD include the following:

A profoundly depressed mood and appearance
Anhedonia
Accompanying feelings of helplessness, hopelessness, worthlessness, and guilt over imagined “sins”
Problems with initial, middle, and terminal (or early morning awakening) insomnia
Significant anorexia, often with appreciable weight loss (usually 20 or more pounds)
Obvious psychomotor retardation or agitation
An absence of mood reactivity
A diurnal variation in the severity of symptoms
Age of onset in the mid-40s
Female-to-male  ratio of 2:1

This disorder tends to occur most often in patients with a positive family history of depression, although it can occur in the absence of such a history.

Atypical (Nonclassic Depression). Another subtype has been termed “atypical” MDD to denote that the clinical presentation is different from that of the classic form, as 
follows:

Hypersomnia rather than insomnia
Hyperphagia rather than anorexia
Psychomotor agitation rather than psychomotor retardation
Anxious or irritable mood rather than dysphoria
A younger age of onset than for melancholia, with a mean in the mid-20s
Female-to-male ratio of about 3-4:1

In addition, these patients often exhibit rejection hypersensitivity, and a “leaden paralysis.” They may be misdiagnosed as having a personality disorder because of the 
associated irritability and demanding demeanor. The presence of long-standing irritability and hostility may reflect a chronic depressive disorder and not necessarily 
“character” pathology. With this type of MDD, the patient tends to have a family pattern that has been designated “depressive-spectrum.” Here, first-degree female 
relatives experience depression, whereas male relatives exhibit alcohol abuse or other unstable character traits reminiscent of antisocial personality disorder.

In 1997, a large epidemiological study found that 11.3% of individuals with lifetime major depression had only episodes meeting “atypical” criteria ( 11). These patients 
(especially male patients) may also be at greater risk for sedative-hypnotic abuse. If the clinician is cognizant of these probabilities, preventive steps can be taken 
(e.g., education about sedative-hypnotics). The identification of the nonclassic forms, as well as their differences in clinical presentation, has substantial 
implications for their differential treatment (see Chapter 7).

Psychotic or Delusional Depression. Psychotic depression is often characterized by the presence of mood-congruent (the symptom is consistent with the mood state) 
delusions or hallucinations. Age of onset tends to follow a bimodal distribution, occurring either in the young or the old. Younger patients often have a family history of 
bipolar disorder. The female-to-male ratio tends to approximate 1:1. This disorder usually has fewer psychotic symptoms than mania or schizophrenia, most often a 
single, mood-congruent hallucination or delusion. Delusions are more common than hallucinations, which is why the term “delusional depression” has also been used. 
Whether the patient presents with delusions or hallucinations has no apparent prognostic significance. Examples include the false belief that

One has cancer as a punishment from God for some earlier perceived sin.
One is bankrupt because of fiscal irresponsibility.
Others have malicious intent toward one because one is perceived as evil.
One is of such little value that one has ceased to exist.

The last two examples are often referred to as nihilistic delusions, frequently seen in older patients, who may even be convinced that their bodies have started to 
decay.

The presence of delusions may lead to an erroneous diagnosis of schizophrenia in younger patients or of dementia with paranoia in the elderly. Nihilistic 



delusions may be more subtle, particularly in the elderly, appearing as a profound sense of worthlessness and despair. When probed further, the delusional 
quality of their thinking becomes more apparent, facilitating the appropriate therapeutic intervention. When a patient has not benefited from antidepressant 
monotherapy and demonstrates significant feelings of worthlessness and hopelessness, the possibility of a psychotic MDD should be entertained.

A retrospective study of 52 delusionally depressed patients suggested that there may be various subgroups: bipolar, early onset; unipolar; and possibly unipolar, late 
onset (12). As with previous reports, there was a remarkably high rate of psychotic relapse in those patients who manifested psychotic symptoms at the index 
admission (i.e., depression or mania with psychotic features). Moreover, psychotic features were more common in bipolar than in unipolar depression.

Treatment Implications. A review of response rates found that only 35% of patients with psychotic depression responded to treatment with a tricyclic antidepressant 
alone versus 67% of patients with nonpsychotic depression ( Table 6-6) (13). Yet these patients have a better response to electroconvulsive therapy (ECT) ( 14). 
These patients have also been found to respond to combined treatment with an antidepresssant and an antipsychotic in comparison with either an antidepressant or 
antipsychotic alone (15). Despite these data, one study found that less than 50% of patients with psychotic depression referred to an ECT service had been treated 
with an antipsychotic and only 15% had received a daily dose equivalent to 200 mg or more or chlorpromazine ( 16).

TABLE 6-6. Literature review of psychotic and nonpsychotic depressed patient response to tricyclic antidepressants

For these reasons, we recommend that such patients receive either combination treatment with an antidepressant and an antipsychotic or ECT. Even when treated 
appropriately, however, patients with psychotic major depression may have a substantially higher frequency of relapse or recurrence and a shorter time to these 
events when compared with nonpsychotic patients (17).

Primary Type: Other Depressive Disorders

Dysthymia (Depressive Neurosis)

Dysthymia represents a chronic but less severe form of depression. Depressed mood and partial neurovegetative symptoms are typically present for sustained 
periods (e.g., years). The major differences between this condition and MDD are the duration of the mood disorder, the absence of feelings of low self-esteem, 
worthlessness, and hopelessness, and the absence of a full neurovegetative syndrome.

There are still many questions about this condition, including the following:

Is it a fundamentally different condition than MDD?
Does it share a common pathophysiology or etiology with MMD?
Is it the precursor of an MDD?
Is it the residue of an incompletely remitted MDD episode?
Is it the sequelae of an MDD episode that did not receive prompt and aggressive treatment?

If the answer to the last question is positive, dysthymia could represent a phenomenon consistent with the concept of “learned helplessness,” which would underscore 
the importance of early detection and aggressive therapy of MDD.

Clinical trials have found that patients with dysthymia without a concurrent major depressive episode had a higher response rate to treatment with either a selective 
serotonin reuptake inhibitor (SSRI) or a tricyclic antidepressant than to placebo. These patients also experienced improvement in psychosocial functioning ( 18).

Dual Depression

Patients who meet criteria for both MDD and dysthymia are referred to as having a “double” or “dual” depression. This term, however, should not be used for 
a first episode until an adequate trial of at least three different classes of antidepressants or two classes of drug and ECT has been tried. Retrospective distortion is 
common in these patients, who may report having always been depressed, but remit completely with adequate therapy. Assuming a valid designation of dual 
depression, most clinicians manage the neurovegetative syndrome with medication while simultaneously using psychotherapeutic approaches specifically developed 
for mood disorders (e.g., cognitive or interpersonal psychotherapy).

Co-morbid Anxiety Disorder

The anxiety symptoms or disorders most often co-morbid with major depression include the following:

Panic disorder
Panic attacks
Obsessive-compulsive disorder
Generalized anxiety (19)

Frequently, distinguishing between depressive and anxiety disorders is difficult because patients have an admixture of symptoms. This issue has gained considerable 
attention because the DSM-IV diagnosis must be compatible with the International Classification of Diseases, Clinical Modification (ICD-CM) system, which includes a 
category termed “mixed anxiety and depression.” There are, however, many unanswered questions about this category, including its incidence, etiology, natural 
course, and treatment response, especially as distinguished from MDD alone or various anxiety disorders alone ( 20).

Clarifying this matter is complicated by several issues. One has to do with the structure of assessments (e.g., Hamilton Anxiety and Depression Rating Scales), which 
were developed to quantitate severity and treatment-related changes, but not to determine diagnosis. Nevertheless, these scales are often used for the latter purpose 
in clinical trials requiring preset scores to determine enrollment. Because the scales were not designed for diagnostic purposes, they have substantial overlap, giving 
the impression that depressive and anxiety disorders frequently present with a mixture of symptoms.

Another issue is that many primary care physicians have difficulty distinguishing between depressive and anxiety disorders. This has led to the impression that 
patients in a general medical setting are more likely to have an admixture of symptoms, rather than a clearly defined condition. That depressed patients have anxiety 
symptoms and anxiety-disordered patients have depressive symptoms, as assessed by the Hamilton scales, are used to support this clinical impression, which 
ignores the fact that these scales were developed to quantitate symptoms only after a definitive syndromic diagnosis had been made.

Rather than postulating a new category, there may be other explanations for the phenomenon of mixed symptoms. Patients are frequently not forthright about 



psychiatric-related complaints because of the associated stigma. Furthermore, in the primary care setting, the amount of time a physician can spend with a patient is 
limited. Thus, given a reluctant historian, the ability to make the proper diagnosis is often limited.

Making an appropriate diagnosis is also complicated by the minimal psychiatric training many primary care physicians receive, compounded by the fact that many 
practicing physicians received their only formal exposure to psychiatry at a time when diagnosis was not emphasized, a point that deserves some elaboration. 
Psychiatry has undergone fundamental philosophical changes in the past 20 years. At the beginning of the 20th century, most specialties had adopted the medical 
model as their guiding principle for diagnosis. In this model, empirically based diagnoses are the cornerstone upon which the understanding and treatment of medical 
illnesses are based. In contrast, the psychoanalytic approach, which dominated psychiatry until the early 1970's, espoused principles of ego psychology, believed to 
be common to all psychiatric conditions. With this philosophy, the cause for all conditions was known and the treatment was the same (i.e., psychoanalytically 
oriented psychotherapy), making diagnosis less important.

Given this context, it is not surprising that general physicians find psychiatric differential diagnosis difficult. Whether there is a unique condition consisting of mixed 
anxiety and depression is not known, but before it is added to our nomenclature, there should be evidence supporting its construct validity. The following are the 
standard tests of such validity:

Demonstration of a unique clustering of signs and symptoms
Reproducibility over time (i.e., temporal stability)
Unique course of illness
Predictability of treatment response
Evidence of a common pathophysiology or etiology (e.g., does it breed true within a given family?)

Whereas such data exist for MDD and the various anxiety-related disorders, such data do not exist for the proposed mixed anxiety and depression category.

There are also possible adverse consequences to establishing such a category ( 21). First, it may contribute to an even more casual practice of making a differential 
diagnosis by providing an ill-defined syndrome in which patients with complaints of depression and/or anxiety can be readily placed. Thus, such a categorization could 
contribute to a decreased recognition of MDD, place patients at greater risk for sequelae such as suicide, and delay the implementation of effective treatment.

Although there is considerable overlap in drug therapies for depressive and anxiety-related disorders, there are also important differences.  For example, 
there is no convincing evidence that benzodiazepines are effective for MDD. Even so, benzodiazepines are often the first-line treatment in the primary care setting for 
patients with anxiety symptoms, regardless of their psychiatric diagnosis. Finally, such a category could impede research by blurring the distinctions between MDD 
and anxiety-related disorders, creating a heterogenous, rather than homogeneous, grouping of patients for clinical studies. In terms of treatment, monotherapy with an 
antidepressant (e.g., SSRI) is often sufficient to control symptoms while also clarifying the diagnosis (see also Chapter 7).

Panic Associated with Major Depression

Approximately 25% of patients with major depression have associated past or current panic attacks. The adverse consequences of severe anxiety have been 
relatively unrecognized, but the possible association between panic symptoms and suicidality dramatically underscores this problem. Panic episodes have four major 
components:

Physical complaints, such as tachycardia, dyspnea, dizziness, flushing, tremor, and sweating
Cognitive complaints usually characterized as a sense of catastrophic fear of dying, losing control, or going “crazy”
Affective symptoms including terror, heightened arousal, marked anticipatory anxiety, and feelings of despair and failure
Behavioral symptoms, such as social withdrawal, excessive dependency, and phobic avoidance

Agoraphobia may also develop in depressed patients with panic symptoms.

Standard doses of antidepressants, especially in the earliest phases of therapy, can heighten anxiety, irritability, and restlessness. As a result, it is best to start with 
low doses (e.g., 5 to 10 mg per day of fluoxetine), using a gradual upward dose adjustment, as tolerated. Thus, a slower adjustment schedule in the earliest phases of 
treatment or the judicious addition of an anxiolytic may be helpful.

Avoiding drugs that lower the threshold for panic symptoms, such as caffeine or over-the-counter stimulants, may also help. Some phobic symptoms are managed by 
in vivo exposure or cognitive therapy. In general, the best approach is a combination of pharmacotherapy and psychotherapy, in particular, cognitive behavioral 
techniques.

Finally, because patients with panic disorder and major depression are frequently sensitive to any adverse effects of antidepressants, it is generally advisable to start 
at a reduced dose and gradually adjust the dose to the usually effective level to achieve the intended benefit.

Seasonal Affective Disorder

Seasonal affective disorder (SAD) is a recurrent depressive illness that regularly coincides with particular seasons (22, 23, 24 and 25). Such a phenomenon 
is consistent with the influence of seasonal and other environmental factors on mood changes, which have been described for more than two millennia. The two 
predominant presentations have bimodal peaks of depression onset, either in the spring or in the fall. The spring-onset type (SOSAD) is usually more severe, albeit 
less frequent, and is associated with a greater risk of suicide, hospitalization, and the need for somatic therapies (i.e., electron convulsive therapy [ECT]). The 
fall-onset type (FOSAD) is more common, results in less severe depressive episodes, is typically managed on an outpatient basis, and poses less danger of suicide. 
Full remission in the summer months is a diagnostic criteria for FOSAD, with patients noting significant increases in energy and productivity during this period. As 
many as 25% of patients actually meet clinical criteria for hypomania, perhaps precipitated by a sudden resolution of the depressive episode in the late winter–early 
spring period (see Table 6-1 for DSM-IV criteria).

Wehr and Rosenthal (26) have reported both differences and similarities between SOSAD and FOSAD. Specifically, vegetative signs differ between these 
two seasonal conditions, with atypical symptoms predominating in FOSAD and more typical and more severe symptoms in SOSAD. Furthermore, studies 
indicate that FOSAD may be precipitated by light deficiency and responds to treatment with bright light. Contributing factors to SOSAD are less well established, but 
some preliminary data indicate that warmer ambient temperature may be one possible triggering mechanism. At higher latitudes, FOSAD tends to be longer and more 
severe. In contrast, SOSAD is more severe at lower latitudes ( 27). More recently, Schwartz and colleagues (28) followed up a group of 59 patients with SAD for an 
average interval of 8.8 years and noted that the pattern of winter depression and summer remission remained fairly persistent.

Epidemiology. SAD appears to have a prevalence rate of about 4% to 6%, with a female-to-male ratio of about 4:1. Another 20% of the population describe symptoms 
consistent with SAD that do not meet diagnostic criteria for severity. There appears to be a correlation with age, such that the mean age of onset is in the mid-20s.

Although there appears to be a familial pattern, there are no definitive data demonstrating a hereditary component. Studies from four different centers have found a 
greater incidence of mood disorders in the first-degree relatives of SAD patients. For example, in 294 subjects studied, Rosenthal and Wehr ( 29) found a family 
history of mood disorders in 55% and of alcoholism in 36%. The majority of patients (i.e., about 80%) tend to be female, young, white, and in the middle to upper 
middle class socioeconomically. Many fall in the mild-to-moderate level of severity in terms of their depression, and few have previous histories of antidepressant 
therapy or hospitalization for their mood disturbance. Severity of episodes may relate to their length, which varies from an average of 5 months in Maryland to 6 
months in the Chicago area, perhaps reflecting differences in latitude and the relative length of winter.

Clinical Presentation. Rosenthal and Wehr (29, 30) have described SAD as an MDD but noted that many who suffer from this condition have atypical symptoms, 
including the following:

Increased rather than decreased sleep
Increased rather than decreased appetite, with increased food intake
Carbohydrate craving



Marked increases in weight, as well as more typical symptoms, such as decreased energy  or fatigue and social withdrawal

Reports vary as to the predominant picture, which ranges from one quite similar to melancholia to one more consistent with an atypical depressive disorder or a 
bipolar II disorder (Table 6-5). Complaints usually involve a diminution in energy, followed by an increased need for sleep, increased appetite and weight, and a lack 
of involvement or interest in one's activities. Only toward the end of the episode onset does the patient become aware of the depressed mood and such classic 
symptoms as poor concentration, feelings of self-worthlessness, and multiple somatic complaints. Insomnia often develops over the next 1 to 2 months. Whereas this 
atypical picture is more characteristic of the early phases of the illness, reminiscent of certain bipolar subtypes, the affective episode appears to evolve toward a more 
classic depressive syndrome as it progresses over multiple seasons.

Conclusion. Evidence for the syndromal validity of SAD is strong, and perhaps even stronger than for other established diagnoses such as dysthymia. Phototherapy 
has been shown to be effective for SAD but does not produce as much improvement as occurs with the season change to summer, suggesting that some factor other 
than light may be operable (31). Circadian hypotheses have been most frequently used to explain the mechanism of action of bright light therapy, as well as the 
pathophysiology of SAD; results, however, are inconclusive (see Chapter 8).

Patients with SAD have been found to be resistant to exacerbation of depressive symptoms following acute tryptophan depletion ( 32), suggesting that dysfunction of 
central serotonin mechanisms may be less relevant to the pathophysiology of SAD than other forms of major depression.

Secondary Type: Complicating Disorders

Another model of mood disorder subtyping is the primary versus secondary dichotomy. This model distinguishes a primary depressive disorder from a 
syndrome chronologically secondary to another psychiatric or medical condition. “Secondary” simply designates the timing of the mood disorder in reference to 
another psychiatric or medical problem. The concept of “secondary” is not meant to suggest causality, although such an inference is often assumed. This dichotomy 
found its major use in identifying mood disorders alone versus those associated with another “co-morbid” psychiatric condition such as alcohol dependence. The 
distinction is valuable because mood disorders complicated by another illness have a poorer natural prognosis and a poorer response to therapy.

Before making a definitive diagnosis of a primary depression or concluding the existence of treatment resistance, one must consider the possibility of another 
concurrent, confounding medical or psychiatric disorder, in addition to depression.

Medical Disorders

Physical problems that may complicate or underlie a depressive condition include the following:

Subclinical hypothyroidism
Malabsorption resulting from various gastrointestinal conditions (e.g., Crohn's disease)
Unrecognized malignancies
Chronic renal failure
Coexisting dementia
Autoimmune disorder (e.g., systemic lupus erythematosus).

Most of these conditions are chronic and debilitating, and their underlying mechanisms are not well understood. Postulated relationships include demoralization and 
depression resulting from the anorexia and malaise caused by profound systemic effects. These disorders may also affect the amine systems that are thought to 
mediate the depressive syndrome.

Malignancies, particularly of neural crest origin, are known to affect brain function adversely through remote (presumably hormonal) effects on neural 
tissue. For example, ovarian adenocarcinoma can selectively induce a profound cerebellar syndrome caused by the selective death of Purkinje cells (presumably 
from a neurotoxic hormonal factor). Such phenomena simply illustrate the complicated nature of CNS functioning and the need to be cautious about explanations in 
the absence of systematic data.

Brain lesions that produce depression can be divided into structural and biochemical types. Any disease that produces a mass lesion or deficit in the frontal lobes can 
cause a depressive syndrome. Typically, occurrence and severity are correlated with proximity to the tip of the frontal lobe rather than to the extent of motor function 
loss. The most extensively studied lesions are strokes, but tumors and plaques related to multiple sclerosis can both produce similar results.

Lesions on the left side, closer to the tip of the frontal lobe, are the most likely to produce depression.  Such lesions result in bilateral cortical depletion of CNS 
amines, again implicating these neurotransmitters in the pathogenesis. Furthermore, treatments that potentiate norepinephrine transmission have been effective in 
reversing such syndromes.

Biochemical lesions that induce depressive syndromes include such classic examples as Parkinson's and Huntington's diseases, especially early in their courses. 
These disorders involve derangements of central amine systems (i.e., in Parkinson's, there is a disturbance in both dopamine and norepinephrine; in Huntington's, 
dopamine is affected, as well as other nonbiogenic amine neural circuits). Furthermore, antidepressants and ECT, which potentiate central neurotransmission, have 
effectively relieved depression associated with Parkinson's disease.

Treatment of these disorders has received less systematic study, in part because these patients are more diverse in terms of their health status, leading to potentially 
complicating alterations in the pharmacokinetics and pharmacodynamics of antidepressants.

As with any decision to initiate an antidepressant trial, it should be based on the potential risks and benefits. The limited evidence that exists indicates that both drugs 
and ECT can be used safely and effectively in such patients when appropriate allowances are made for health status. Empirical trials are wanting but clearly 
warranted.

Concurrent Psychiatric Disorders

Concurrent psychiatric disorders frequently occur in the context of depression. For example, as noted earlier, there is a high incidence of anxiety disorders co-morbid 
with depression.

Personality disorders can complicate management (e.g., borderline disorder with a superimposed MDD). Dual depression occurs in patients who have chronic 
dysthymic disorder and then experience a superimposed MDD. Substance abuse and dependence are frequently co-morbid with mood disorders and substantially 
increase depression-related morbidity and mortality rates (see “ Drug-Induced Syndromes”).

Concurrent Psychosocial Issues

Significant psychosocial stressors that are not addressed and ameliorated are frequently assumed to contribute to persistent depressive symptomatology despite 
adequate pharmacologic intervention. In such situations, supportive, interpersonal, and cognitive therapy may be necessary adjuncts to medication.

Drug-Induced Syndromes

Conditions mimicking MDD can occur secondary to a wide variety of prescribed and illicit agents.  With some drugs, the syndrome occurs as a direct and 
immediate effect. For example, some antihypertensive agents (e.g., reserpine, a-methyldopa) acutely antagonize central biogenic amine neurotransmitter systems.

This phenomenon is one of the pillars of the biogenic amine hypothesis of depression (see “ Suicide” later in this chapter). An intriguing finding with reserpine is that 
those susceptible to a depressive syndrome while on this agent also have an increased likelihood of a personal or family history of MDD, in comparison with those 
who are not susceptible. This finding suggests an interaction between a constitutional predisposition and the biochemical effects of this drug. Because depression is a 



common disorder, we would expect some cases to occur by chance alone with every medical drug (e.g., depression has been reported in patients on clonidine, 
propranolol, and calcium antagonists). Thus, the development of a depressive episode on a drug (e.g., propranolol) could be coincidence, or there could be a causal 
relationship. To establish a causal relationship would require adequately controlled and powered studies, but such work is rarely done.

Other agents may also produce a depressive syndrome after lengthy or repeated use. This is generally true with certain drugs of potential abuse such as 
psychostimulants and sedative-hypnotics. Again, antagonistic effects on biogenic amines appear to be critical in the pathophysiology of the resultant depression.

Acutely, psychostimulants (e.g., cocaine, amphetamines) act as indirect agonists of biogenic amines, causing their release and inhibiting their neuronal reuptake. 
Repeated exposure, however, causes a depletion of central amines, similar to the action of reserpine. The syndrome produced by cocaine is initially reversible with 
the addition of higher doses, but over time, profound neurotransmitter depletion occurs that cannot be ameliorated by further drug increases. This phenomenon has 
been termed “burnout” and creates a vicious cycle critical to the addiction potential of this agent, as well as other psychostimulants. The first step in treatment is to 
discourage drug abuse through education. When the condition is more advanced, treatment often involves detoxification with an antidepressant (e.g., desipramine) 
that potentiates the effects of any remaining central biogenic amines. Antidepressants have also been used to reduce cocaine craving, thereby decreasing the 
likelihood of relapse. This is important because higher levels of depressive symptoms during substance abuse treatment are associated with a greater urge to use 
cocaine and other drugs, as well as a higher likelihood of relapse ( 33).

Alcohol abuse and dependence are the most common causes of drug-induced depressive syndromes. As with psychostimulants, alcohol's effect requires 
chronic, sustained exposure, but unlike with psychostimulants, symptoms generally occur as a result of withdrawal and are reversed by its reinstitution. Gradual 
depletion of central amines, particularly serotonin, appears to be an important pathogenic factor. With chronic exposure, alcohol produces a decrease in 
cerebrospinal fluid (CSF) 5-hydroxyindoleacetic acid (5-HIAA) and an increased density of serotonin-2 (5- HT 2) receptors in the neocortex, similar to the findings 
observed in at least a subset of naturally occurring depressive disorders. Thus, chronic alcohol exposure may produce a phenocopy of MDD because it causes a 
derangement in central neurotransmitter systems similar to that underlying primary mood disorders.

Nevertheless, depressive episodes among alcohol-dependent men and women are heterogeneous in terms of both causation and clinical course. Studies have shown 
differences between patients with the onset of major depression before alcohol dependence or during a long abstinence period (i.e., independent major depression) 
versus those who experience depressive symptoms only in association with alcohol use ( 34). Specifically, the former are more likely to:

Be married
Be white
Be female
Have attempted suicide
Have a close relative with a major mood disorder

For such patients, aggressive treatment of their mood disorder may be particularly important in achieving and maintaining sobriety.

Other sedative-hypnotics (e.g., benzodiazepines) are also capable of producing a phenomenologically similar syndrome during the withdrawal phase of addiction, but 
the mechanisms responsible are not well understood. The possibility that common mechanisms are involved is supported by the fact that a depression induced by one 
class of sedative-hypnotics can be reversed by another class. For example, benzodiazepines can reverse the syndrome induced by alcohol withdrawal.

Other Disorders

Antidepressants may also be useful for other mood and nonmood disorders (Table 6-7 and Table 6-8).

TABLE 6-7. Indications for antidepressants: other mood disorders

TABLE 6-8. Indications for antidepressants: other psychiatric medical conditions

SUICIDE

Major depression is a significant risk factor for suicide. The presence of suicidal ideation should be assessed initially and repeatedly over the course of treatment. In 
this respect, depressive disorders are a major health care problem, contributing to 70% of suicide-related deaths  (with a 15% mortality risk associated with 
suicide in untreated recurrent major episodes).

Epidemiology

Suicide is the ninth leading cause of death in the United States for all ages. Among teenagers and young adults, it is the third most frequent cause of death. 
Approximately 40,000 to 50,000 Americans die every year by their own hand. Thus, suicide claims more lives annually in the United States than leukemia or kidney 
disease. Suicide also seriously affects relatives, friends, and co-workers who were close to the victim. Suicide potential is the highest among middle-aged men and 
women, is more prevalent among whites, and is frequently preceded by work or legal problems, which themselves could be the result (as opposed to the cause) of 
antecedent and often untreated psychiatric disorders.



There has been an alarming increase in the rate of suicide over the past 30 years, especially for young men, both white and black. Suicide deaths in this cohort (i.e., 
the ages of 18 to 30 years) increased nearly 150% between 1960 and 1980, paralleled by increased substance abuse and depressive disorders. A possible new 
factor is the report of social contagion, as evidenced by clusters or miniepidemics of suicide that mimic the original method.

Assessment of Suicide Potential

Clinicians may be reluctant to ask about suicidal ideation because of their own discomfort with the topic, or for fear of offending the patient. The latter virtually never 
occurs when the topic is approached in a stepwise, empathic manner. Instead, such an approach typically generates relief and appreciation that the clinician has 
recognized the seriousness of a patient's complaints. The first step is to elicit the depressive symptoms and acknowledge the patient's distress. Next, the examiner 
empathically inquires whether these symptoms have ever led to feelings that life is not worth living. At this point, patients often spontaneously discuss suicide. If not, 
they may acknowledge that life seems hopeless and bleak, allowing the clinician to inquire about any death wishes or thoughts about taking one's life. The importance 
of a clinician's sensitivity to the potential for suicide is borne out by studies showing that many victims (more than 70%) visit a physician within 2 months preceding 
their death (35). Because suicide is usually the result of a treatable illness, its identification and appropriate management can avert an unnecessary tragedy.

Risk Factors

Although direct inquiry about suicide is the single most critical part of an evaluation, one should also ask about other risk factors associated with completed suicide. 
Although there is no fail-safe method for identifying all patients at serious risk, knowledge of these factors can help estimate its likelihood.

Psychiatric-Related Risk Factors

By far, the most important contributor to suicide is a serious psychiatric disorder, with MDD, bipolar disorder, schizophrenia, and substance abuse being 
most closely associated with suicide. The male-to-female ratio is less pronounced among psychiatric patients than in the general population, with a higher rate in 
unmarried psychiatric patients living alone. The lifetime probability of death by suicide in various psychiatric disorders is estimated to be between 10% and 15%, 
contrasting with less than a 1% lifetime probability in those without a psychiatric disorder.

Older persons account for one-third of all suicides in the United States even though this group represents only 12% of the population ( 36). Suicide is even more often 
related to major depression in the elderly than in younger individuals in whom other causes such as substance abuse, bipolar disorder, schizophrenia, and personality 
disorders often play a major role. In fact, suicide rates are highest in older white men relative to any other segment of the population. For example, white men older 
than 85 years age commit suicide 30 times as frequently as black women.

Black and colleagues (37) studied suicide in subtypes of major mood disorders and compared them with the general population in Iowa. They found an increased risk 
in all psychiatric groups except for female patients with bipolar mood disorder, which was associated with a lower risk in comparison with unipolar disorders. 
Seventy-three percent of all suicides occurred during the first few years of follow-up. This trend was particularly pronounced in primary unipolar female patients and 
bipolar male patients.

Beck et al. (38) reported that hopelessness in the context of major depression was the MDD symptom most often associated with suicide. This finding was replicated 
by Fawcett et al. (39), who found that hopelessness with anhedonia, mood cycling within an episode, loss of mood reactivity, and psychotic delusions were high-risk 
factors for a subsequent suicide. Soloff and associates ( 40) also found that hopelessness and impulse aggression independently increased the risk of suicidal 
behavior in patients with borderline personality disorder and in patients with major depression. Negative life events (e.g., the death of a loved one or humiliating 
events such as financial ruin) often precede suicide.

Johnson and co-workers (41) found that the lifetime rate of suicide attempts with uncomplicated panic disorder was about 7%, which is consistently higher than that of 
the general population without a psychiatric disorder (i.e., about 1%). The researchers concluded that panic disorder, either uncomplicated or as a “co-morbid” illness, 
led to a risk of suicide attempts comparable with those of major depression (“co-morbid” or uncomplicated). Their data were derived from the Epidemiologic 
Catchment Area Study, with a probability sample of more than 18,000 adults living in five United States communities.

In a second review of these data, Weissman et al. ( 42) found that 20% of patients with panic disorder and 12% of those with panic attacks had made suicide attempts. 
These results could not be explained by the coexistence of major depression, nor the presence of alcohol or drug abuse. They concluded that panic disorder or 
attacks were associated with an increased risk of suicidal ideation and attempts.

One-fourth to one-half of all completed suicides were by psychiatric patients who had a history of a prior attempt.  Thus, the majority of those who attempted 
suicide did not ultimately go on to complete the act, with estimates placing the ratio of attempters to completers at approximately 8:1. The absence of past suicide 
attempts does not guarantee or substantially reduce the risk of suicide if other risk factors are present. This risk factor is counterintuitive and, therefore, deserves 
special mention. Most individuals who die of suicide do so on their first or second attempt. Thus, the absence of a prior attempt should not minimize concern about its 
risk. In fact, the absence of previous attempts in a first-time, profoundly depressed middle-or late-life patient who has other risk factors (as discussed) should increase 
rather than diminish concern. Because suicide completions usually occur on the first or second attempt, multiple attempters (i.e., greater than five) are at greater risk 
for future attempts rather than completion.

In summary, the risk factors for suicide in psychiatric patients include the following:

Male sex
Middle age, in contrast to the general population, where the elderly are at greatest risk
Race –whites are at a much higher risk than blacks
Depression and schizophrenia –the primary psychiatric diagnoses associated with completed suicides
History of a suicide attempt (but not multiple attempts)
Adverse life events
Hospitalization
The 6- to 12-month period after discharge (this interval risk is particularly true among women in the first 6 months after hospitalization)

Treatment-Related Risk Factors

One noteworthy naturalistic study (43) compared the incidence of suicidal behavior with the prescribed dose of heterocyclic antidepressant (HCA) and found the rate 
was 22% for low doses (i.e., less than 75 mg per day) but decreased progressively as the HCA dose was increased (i.e., 11% at 75 to 149 mg per day; 1% at 150 to 
249 mg per day; and 0.5% at 250fall+also mg per day). This finding is even more remarkable considering that the more severely ill patients would be receiving the 
higher doses.

Epidemiologic Risk Factors

Middle-aged or older individuals who complete suicide tend to suffer from a depressive disorder. Younger individuals who complete suicide usually suffer from 
schizophrenia or a bipolar disorder. The risk factors for suicide attempts versus completions are the following:

For suicide attempts 
Female sex
Recent stressful life event
Impulsivity
Previous attempts

For suicide completions  
Male sex
A psychiatric disorder



A family history of suicide
For suicide completions in patients younger than age 30 years 

Male sex
American Indian or white
Depression and other mood disorders
Current substance abuse
Eating disorders
A history of prior attempts (but not more than five)
Social contagion (perhaps most critical in American Indians)
A family history

Generally, the clinical and the psychosocial factors that combine to increase the risk of suicide have a high sensitivity but a low specificity. Because only a small 
minority who meet these criteria successfully complete suicide, the clinician's task of accurately assessing risks is exceedingly difficult.

History-Related Risk Factors

Some data indicate that those who make multiple attempts (i.e., greater than five) are different from those who will die from suicide. Multiple suicide attempters tend to 
be younger and to have a diagnosis other than a depressive disorder (e.g., antisocial, histrionic, or borderline personality). Although they are likely to make future 
attempts, they do not constitute a substantial proportion of those who die of suicide.

Medical Risk Factors

Most patients with medical disorders who commit suicide, even those with terminal disorders, have concurrent treatable major depression. In addition, the type of 
medical condition may increase risk. Thus, patients with respiratory diseases are three times more likely to commit suicide than patients with other medical conditions. 
Those on hemodialysis or who suffer from cancer also constitute high-risk groups, in comparison with the general population.

Substance Abuse-Related Risk Factors

The relationship between alcohol abuse and suicide has been recognized for many years, with at least one in five suicide victims being intoxicated at the 
time of their death. Alcohol may lower inhibitions, serving as a precipitant to the act, or the disease of alcoholism itself could be a risk factor. Alcohol also induces 
biochemical changes (e.g., lowers CSF 5-HIAA and decreases 5-HT 2 receptors in the neocortex), similar to changes observed in at least a subset of depressive 
disorders. Thus, alcohol may aggravate or contribute to the pathophysiology that mediates the depressive syndrome and leads to suicide completions.

Roy and colleagues (44) studied approximately 300 alcoholics, of whom 20% attempted suicide. In comparing the attempters with nonattempters, there were a number 
of predictors:

Sex and age: younger women
Lower socioeconomic status
Consumption of greater alcohol amounts
Onset of alcohol-related problems at an earlier age
An apparent increase in additional lifetime psychiatric diagnoses, including 

Major depression
Panic disorder
Phobic disorder
Generalized anxiety disorder
Antisocial personality disorder
Substance abuse

Significantly more first- or second-degree alcoholic relatives

Murphy and Wetzel (45) concluded that the current estimate of 11% to 15% lifetime risk of suicide in alcoholics was not tenable based on a more careful examination 
of the data, and was probably more in the range of 2% to 3.4%. This percentage is still in contrast with the approximate 1% annual incidence of suicide in the United 
States. Much of the increase, however, could be related to another Axis I diagnosis (e.g., bipolar disorder).

The characteristics of alcoholic patients who committed suicide include the following:

Male sex
20 to 40 years of age
Concurrent abusers of alcohol plus other drugs of abuse  (e.g., opiates, sedatives, psychostimulants, amphetamines, cocaine)

The relationship between suicide and other drugs of abuse typically involves a pattern of chronic use, an earlier age of onset, and a prior history of drug overdose. 
Often there is a childhood history of hyperactivity or parental abuse or a family history of depression, suicide, or alcoholism. As with alcohol, other substances can 
decrease inhibition or markedly impair judgment, turning a gesture into a completed suicide. Clinicians should assume that patients with a history of substance 
abuse are at a higher risk for impulsive behavior that may place them or others in jeopardy. In obtaining a history, specific questions in addition to suicidal 
ideation or behavior should include the following:

Prior drug overdoses
Accidents
Serious risk-taking behavior
Legal difficulties
Recent increasing pattern of abuse
Recent interpersonal losses

Because maintaining a drug habit often involves criminal activities, one should also inquire about access to guns or other lethal weapons. Every effort should be made 
to remove weapons from the home, if possible, especially if there is a serious risk of suicide in the near future.

Biological Risk Factors

There are a number of biochemical findings associated with suicide. One example is the 5-HT system, with such findings as the following:

Lower CSF 5-HIAA concentrations in those who attempt violent and impulsive suicide
Lower brain serotonin or 5-HIAA concentrations in suicide victims
A greater frequency of tryptophan hydroxylase U allele in patients who had attempted suicide (46)
Increased density of serotonin receptors (particularly 5-HT2 receptors in the neocortex and in platelets), consistent with decreased activity of presynaptic 
serotonin
Increased platelet 5-HT2A receptors in suicidal patients independent of diagnosis ( 47, 48)

The clinical implications of such data point to a relationship between abnormalities in the central serotonin system and self-injurious behavior.  These 
findings have led to an interest in developing specific drugs that alter 5-HT activity to treat suicidality, impulsivity, and aggressivity independent of any specific 
psychiatric disorder. Central serotonin function can be enhanced by agents such as lithium and various serotonin reuptake inhibitors. Recent studies have found that 
the use of such agents is associated with reductions in the likelihood of suicide attempts and completions in both patients with major depression and those with cluster 



B personality disorders (49, 50).

In summary, the issue of suicide should always be considered in depressed patients and gently but thoroughly explored during the initial evaluation. Subsequent 
reinquiry is also critical, given the possibility of an increased incidence of suicide during the early phases of treatment and recovery, as well as during the period just 
after hospitalization.

Other Causes of Death

Depressive disorders can lead to death in other ways ( Table 6-9). For example, depressed individuals are more prone to accidents that result from their impaired 
concentration and attention. They also often attempt to self-medicate, particularly with alcohol or other sedative agents, which may lead to death as a result of organ 
toxicity, as well as accidents. Psychotic depressive patients may act irrationally, putting themselves at greater physical risk. Although rare today, patients have died of 
severe malnutrition secondary to catatonic symptoms that precluded the ability to care for their basic needs. Depression can also contribute to a higher morbidity and 
mortality rate in patients with co-morbid medical disorders. For example, a large database indicates that depression may predispose to the development of ischemic 
heart disease and increase the risk of cardiac-related death ( 51).

TABLE 6-9. Hidden cost of not treating major depressive disorder

OTHER COSTS OF MAJOR DEPRESSION

Depressive disorders can also cause substantial morbidity. Injury or illness occurs secondary to suicide attempts, accidents, substance abuse, malnutrition, or 
irrational behavior resulting from psychosis. Failure to seek medical attention for intercurrent medical disorders may occur because of apathy, feelings of guilt, or low 
self-esteem. Finally, impaired concentration and attention, a lack of energy, or anhedonia can all substantially impair psychosocial functioning (e.g., failure to advance 
in one's career or in school; job loss; social isolation; dysfunctional home life, including divorce).

Attempts have been made to calculate the societal cost of MDD in terms of health care utilization, absenteeism from work, decreased productivity, job-related injuries, 
and adverse effects on quality control because of impaired concentration and attention. In a prospective study of 3,000 patients, depression was related to poorer 
physical health and increased health care utilization ( 52). In the same study, employed individuals had a five times greater risk of using disability days. In another 
study, disability because of major depression was similar to or worse than chronic medical illnesses such as hypertension, diabetes mellitus, and arthritis ( 53).

Conservative estimates of direct and indirect costs of major depression in the United States resulting from the associated morbidity and mortality exceed $30 billion. 
Most of this cost is due to indirect expenses to society, such as decreased productivity and increased need for social services because of disability. In addition, there 
is the cost to family caregivers, the failure to advance in one's career or education, lost leisure time, and the pain and suffering endured by depressed patients and 
their families (54, 55). The societal cost of depressive disorders is estimated to be approximately $45 billion annually ( 56).

Recognition of these costs has led to the concept of the “medical offset effect”; that is, the savings in medical care may be sufficient to outweigh the cost of mental 
health treatment. For example, depressed elderly medical inpatients have been found to use more hospital and outpatient medical services than nondepressed 
patients but are not more likely to receive more mental health services ( 57). This fact is remarkable when compared with other studies that have shown that 
depression treatment consumes only 8 cents of every health care dollar spent on patients with depression ( 58). Moreover, patients who stay on their antidepressant 
regimens for at least 6 months are more likely to experience significant reductions in the cost of medical care services ( 59). Given these findings, it is not surprising 
that a net mean annual economic savings of $877 was found when depression treatment was delivered in the mental health sector compared with the general medical 
sector (55). Thus, medical offset may make it counterproductive for health insurance companies to limit mental health care and to encourage primary care physicians 
to provide what care is permitted. In this context, a 15-year follow-up study found that 80% of depressed individuals had a poor outcome (i.e., committed suicide, 
remained ill, or experienced a recurrence) without effective treatment ( 60).

CONCLUSION

Depression is common, is frequently unrecognized or underestimated, and may be deadly. For example, 50% of completed suicides are associated with a major 
depressive episode. Furthermore, depression can adversely affect life activities in a variety of ways. Medical disorders such as cardiovascular disease are also 
affected by depression, often predicting future cardiac events and hastening death, which is unfortunate, given that there is a very specific set of diagnostic criteria 
and that there is a variety of effective pharmacologic and somatic therapies (see Chapter 7.) (8).

CHAPTER REFERENCES

1. Mueller TI, Leon AC, Keller MB, et al. Recurrence after recovery from major depressive disorder during 15 years of observational follow-up. Am J Psychiatry 1999;156:1001–1006. 
2. Kendler KS, Gardner CO Jr. Boundaries of major depression: an evaluation of DSM-IV criteria. Am J Psychiatry 1998;155:172-177. 
3. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th ed. Washington, DC: American Psychiatric Press, 1994. 
4. Regier D, Farmer M, Rae D, et al. One-month prevalence of mental disorders in the United States and sociodemographic characteristics: the Epidemiologic Catchment Area study. Acta 

Psychiatr Scand 1993;88:35–47. 
5. Kessler RC, McGonagle KA, Zhao S, et al. Lifetime and 12-month prevalence of DSM- III-R psychiatric disorders in the United States: results from the National Comorbidity Survey. Arch Gen 

Psychiatry 1994;51:8–19. 
6. Pincus HA, Zarin DZ, Tanielian TL, et al. Psychiatric patients and treatments in 1997: findings from the American Psychiatric Practice Research Network. Arch Gen Psychiatry 

1999;56:442–449. 
7. Klerman GL, Weissman MM. Increasing rates of depression. JAMA 1989;261:2229–2235. 
8. Janicak PG, Martis B. Strategies for treatment-resistant depression. Clin Cornerstone 1999;1(4):58–71. 
9. Koenig HG, George LK, Meador KG. Use of antidepressants by nonpsychiatrists in the treatment of medically ill hospitalized depressed elderly patients. Am J Psychiatry 1997;154:1369–1375. 

10. Nelson JC, Davis JM. DST studies in psychotic depression: a meta-analysis. Am J Psychiatry 1997;154:1497–1503. 
11. Levitan RD, Lesage A, Parikh SV, et al. Reversed neurovegetative symptoms of depression: a community study of Ontario. Am J Psychiatry 1997;154:934–940. 
12. Aronson TA, Shukla S, Hoff A, et al. Proposed delusional depression subtypes: preliminary evidence from a retrospective study of phenomenology and treatment course. J Affect Disord 

1988;14:69–74. 
13. Chan CH, Janicak PG, Davis JM, et al. Response of psychotic and nonpsychotic depressed patients to tricyclic antidepressants. J Clin Psychiatry 1987;48:197–200. 
14. Janicak PG, Easton M, Comaty JE, et al. Efficacy of ECT in psychotic and nonpsychotic depression. Convuls Ther 1989;5:314–320. 
15. Spiker DG, Weiss JC, Dealy RS, et al. The pharmacological treatment of delusional depression. Am J Psychiatry 1985;142:430–436. 
16. Mulsant BH, Haskett RF, Prudic J, et al. Low use of neuroleptic drugs in the treatment of psychotic major depression. Am J Psychiatry 1997;154:559–561. 
17. Flint AJ, Rifat SL. Two-year outcome of psychotic depression in late life. Am J Psychiatry 1998;155:178–183. 
18. Kocsis JH, Zisook S, Davidson J, et al. Double-blind comparison of sertraline, imipramine, and placebo in the treatment of dysthymia: psychosocial outcomes. Am J Psychiatry 

1997;154:390–395. 
19. Fogelson DL, Bystritsky A, Sussman N. Interrelationships between major depression and the anxiety disorders: clinical relevance. Psychiatr Ann 1988;18:158–167. 
20. Boulenger JP, Lavallée YJ. Mixed anxiety and depression. Diagnostic issues. J Clin Psychiatry 1993;54[Suppl 1]:3–8. 
21. Preskorn SH, Fast G. Beyond signs and symptoms: the case against a mixed anxiety and depression category. J Clin Psychiatry 1993;54:24–32. 
22. Lahmeyer HW. Seasonal affective disorders. Psychiatr Med 1991;9:105–114. 



23. Blehar MC, Rosenthal NE. Seasonal affective disorders and phototherapy: report of a National Institute of Mental Health-Sponsored Workshop. Arch Gen Psychiatry 1989;46:469–474. 
24. Eagles JM, Wileman SM, Cameron IM, et al. Seasonal affective disorder among primary care attenders and a community sample in Aberdeen. Br J Psychiatry 1999;175:472–475. 
25. Magnusson A. An overview of epidemiological studies on seasonal affective disorder. Acta Psychiatr Scand 2000;101:176–184. 
26. Wehr TA, Rosenthal NE. Seasonality and affective illness. Am J Psychiatry 1989;146:829–839. 
27. Rosen LN, Moghadam LZ. Patterns of seasonal change in mood and behavior: an example from a study of military wives. Milit Med 1991;156:228–230. 
28. Schwartz PJ, Brown C, Wehr TA, et al. Winter seasonal affective disorder: a follow-up study of the first 59 patients of the National Institute of Mental Health Seasonal Studies Program. Am J 

Psychiatry 1996;153:1028–1036. 
29. Rosenthal NE, Wehr TA. Seasonal affective disorders. Psychiatr Ann 1987;17:670–674. 
30. Rosenthal NE, Sack DA, Gillin JC, et al. Seasonal affective disorder: a description of the syndrome and preliminary findings with light therapy. Arch Gen Psychiatry  1984;41:72–80. 
31. Postolache TT, Hardin TA, Myers FS, et al. Greater improvement in summer than with light treatment in winter in patients with seasonal affective disorder. Am J Psychiatry 

1998;155:1614–1616. 
32. Neumeister A, Praschak-Rieder N, Hebelmann B, et al. Rapid tryptophan depletion in drug-free depressed patients with seasonal affective disorder. Am J Psychiatry 1997;154:1153–1155. 
33. Brown RA, Monti PM, Myers MG, et al. Depression among cocaine abusers in treatment: relation to cocaine and alcohol use and treatment outcome. Am J Psychiatry 1998;155:220–225. 
34. Schuckit MA, Tipp JE, Bergman M, et al. Comparison of induced and independent major depressive disorders in 2,945 alcoholics. Am J Psychiatry 1997;154:948–957. 
35. Robins E. The final months. New York: Oxford University Press, 1981. 
36. Anonymous. Suicide and depression in late life: critical issues in treatment, research, and public policy.  New York: Wiley, 1996:176–186. 
37. Black DW, Winokur G, Nasrallah A. Suicide in subtypes of major affective disorder: a comparison with general population suicide mortality. Arch Gen Psychiatry  1987;44:878–880. 
38. Beck AT, Brown G, Berchick RJ, et al. Relationship between hopelessness and ultimate suicide: a replication with psychiatric outpatients. Am J Psychiatry 1990;147:190–195. 
39. Fawcett J, Scheftner W, Clark D, et al. Clinical predictors of suicide in patients with major affective disorders: a controlled prospective study. Am J Psychiatry 1987;144:35–40. 
40. Soloff PH, Lynch KG, Kelly TM, et al. Characteristics of suicide attempts of patients with major depressive episode and borderline personality disorder: a comparative study. Am J Psychiatry 

2000;157:601–608. 
41. Johnson J, Weissman MM, Klerman GL. Panic disorder, comorbidity, and suicide attempts. Arch Gen Psychiatry 1990;47:805–808. 
42. Weissman MM, Klerman GL, Markowitz JS, et al. Suicidal ideation and suicide attempts in panic disorder and attacks. N Engl J Med 1989;321:1209–1214. 
43. Keller MB, Klerman GL, Lavori PW, et al. Treatment received by depressed patients. JAMA 1982;248:1848–1855. 
44. Roy A, Lamparski D, DeJong J, et al. Characteristics of alcoholics who attempt suicide. Am J Psychiatry 1990;147:761–765. 
45. Murphy GE, Wetzel RD. The lifetime risk of suicide in alcoholism. Arch Gen Psychiatry 1990;47:383–392. 
46. Mann JJ, Malone KM, Nielsen DA, et al. Possible association of a polymorphism of the tryptophan hydroxylase gene with suicidal behavior in depressed patients. Am J Psychiatry 

1997;154:1451–1453. 
47. Pandey GN, Pandey SC, Dwivedi Y, et al. Platelet serotonin-2A receptors: a potential biological marker for suicidal behavior. Am J Psychiatry 1995;156:850–855. 
48. Pandey GN. Altered serotonin function in suicide: evidence from platelet and neuroendocrine studies. Ann N Y Acad Sci 1997;836:182–200. 
49. Leon AC, Keller MB, Warshaw MG, et al. Prospective study of fluoxetine treatment and suicidal behavior in affectively ill subjects. Am J Psychiatry 1999;156:195–201. 
50. Verkes RJ, Van der Mast RC, Hengeveld MW, et al. Reduction by paroxetine of suicidal behavior in patients with repeated suicide attempts but not major depression. Am J Psychiatry 

1998;155:543–547. 
51. Roose SP, Spatz E. Treatment of depression in patients with heart disease. J Clin Psychiatry 1999;60[Suppl 20]:34–37. 
52. Broadhead WE, Blazer DG, George LK, et al. Depression, disability days, and days lost from work in a prospective epidemiologic survey. JAMA 1990;264: 2524–2528. 
53. Wells KB, Stewart A, Hays RD, et al. The functioning and well-being of depressed patients. JAMA 1989;262:914–919. 
54. Kessler RC, Walter SEE, Forthofer MS. The social consequences of psychiatric disorders, III: probability of marital stability. Am J Psychiatry 1998;155:1092–1096. 
55. Zhang M, Rost KM, Fortney JC. Earnings changes for depressed individuals treated by mental health specialists. Am J Psychiatry 1999;15:108–114. 
56. Hirschfield RMA, Keller MD, Panico S, et al. The National Depressive and Manic Depressive Association consensus statement on the undertreatment of depression. JAMA 1997;277:333–340. 
57. Koenig HG, Kuchibhatla M. Use of health services by hospitalized medically ill depressed elderly patients. Am J Psychiatry 1998;155:871–877. 
58. Rost K, Zhang M, Fortney J, et al. Expenditures for the treatment of major depression. Am J Psychiatry 1998;155:883–888. 
59. Thompson D, Hylan TR, McMullen W, et al. Predictors of a medical-offset effect among patients receiving antidepressant therapy. Am J Psychiatry 1998;155:824–827. 
60. Kiloh LG, Andrews G, Neilson M. The long-term outcome of depressive illness. Br J Psychiatry 1988; 153:752–757.



Chapter 7 Treatment with Antidepressants

Principles and Practice of Psychopharmacotherapy

Chapter 7
Treatment with Antidepressants

Mechanism of Action
 Neurobiology of Depression

 Neuroanatomy of Depression

 Neurotransmitter and Related Hypotheses

 Interactional Theories of Depression

 Second Messenger Dysbalance Hypothesis

 Membrane and Cation Hypothesis

 Biological Rhythm Hypothesis

 Neuroendocrine Hypotheses

 Immunological Hypothesis

 Genetic Hypothesis

 Conclusion

Management of an Acute Depressive Episode
 Heterocylic Antidepressants

 Selective Serotonin Reuptake Inhibitors

 Venlafaxine

 Nefazodone

 Trazodone

 Bupropion

 Mirtazapine and Mianserin

 Reboxetine

 Monoamine Oxidase Inhibitors

 Other Drug Therapies

 Choice of Antidepressant

 Conclusion

Maintenance/Prophylaxis
 Efficacy for Maintenance Treatment

 Efficacy for Prophylaxis

 Lithium

 Psychotherapy

 Conclusion

Pharmacokinetics
 Tricyclic Antidepressants

 Selective Serotonin Reuptake Inhibitors

 Venlafaxine

 Nefazodone and Trazodone

 Bupropion

 Mirtazapine

 Reboxetine

 Monoamine Oxidase Inhibitors

Therapeutic Drug Monitoring
 TCA Plasma Levels and Antidepressant Response

 TCA Plasma Levels and Toxicity

 Techniques for TDM with TCAs

 Selective Serotonin Reuptake Inhibitor Plasma Levels and Antidepressant Response

 Other Antidepressants

 Monoamine Oxidase Inhibitors

 Conclusion

Alternative Treatment Strategies
 Treatment-Resistant Depression

Role of Psychosocial Therapies
Adverse Effects
 Tricyclic Antidepressants

 Selective Serotonin Reuptake Inhibitors

 Other Antidepressants

Drug–Drug Interactions
 Pharmacodynamic Drug–Drug Interactions

 Adverse Effects Related to Pharmacokinetic Interactions

 Specific Adverse Drug–Drug Interactions with Different Antidepressants

 Adverse Effects Relevant to Pregnancy

Conclusion
Chapter References

The 1990's could be termed the decade of antidepressants  (1). A new antidepressant was marketed virtually every year for these 10 years. The groundwork for 
this explosion in antidepressant options began with the introduction of the monoamine oxidase inhibitors (MAOIs) and the tricyclic antidepressants (TCAs) in the 
1950's.

The antidepressant properties of these earlier antidepressants were chance discoveries. Imipramine was first developed as a potential antipsychotic, but when Kuhn 
(2) tested the clinical efficacy of this agent, he found that it only benefited depressed schizophrenic patients. This observation prompted him to test it in patients who 
were suffering from melancholia. Iproniazid was developed as an antitubercular drug, but the observation that euphoria was a side effect led George Crane ( 3) to 
conduct clinical trials, which found it useful in purely depressed patients. A year later, Nathan Kline ( 4), following up on this observation, reported positive results 
when he administered iproniazid to another depressed group.

Paralleling these clinical developments were basic pharmacological studies, which noted that reserpine ( 5, 6, 7 and 8) and a-methyldopa produced depression in 
patients treated for hypertension ( 9, 10 and 11). The fact that the MAOIs and TCAs functionally increased norepinephrine (NE) activity while reserpine lowered its 
activity led Schildkraut ( 12) and Bunney and Davis (13) to independently formulate the NE hypothesis of depression. This same line of reasoning was also applied to 
serotonin (5-HT) (14, 15).

Given two effective classes of antidepressants, pharmacologists developed animal models to screen new compounds in an attempt to predict efficacy. Thus, Everett 
(16) developed the dopa test, and others found that antidepressants reversed reserpine- or tetrabenazine-induced sedation in rodents ( 17, 18). The learned 
helplessness test is another paradigm in which an animal is put in an impossible situation and eventually gives up ( 19, 20 and 21). For example, a dog repeatedly 
shocked and unable to escape gives up trying, even though an exit is subsequently made available to him. A similar model is a test in which animals are dropped into 
a tank of water (22, 23). At first, they actively try to escape by swimming for a given amount of time, but then give up and just float. Antidepressants cause the animals 
in both paradigms to struggle longer before capitulating. NE and 5-HT were hypothesized to be the mediating neurotransmitters in these behavioral models.

Because many have suggested that the beneficial effect of antidepressants is based on their ability to block the uptake of NE and 5-HT, pharmaceutical companies 
screen potential antidepressants for their ability to block neurotransmitter uptake. Partially as a result of this paradigm (i.e., reuptake blockade), the industry has 
developed agents that can specifically block NE uptake, 5-HT uptake, or both. More recently, drugs that also affect specific receptors or receptor subtypes have been 



developed (e.g, mirtazapine) (24).

MECHANISM OF ACTION

The expanded range of antidepressants that has appeared over the last decade constitutes both a benefit and a challenge for the prescriber . The primary 
advantage is that a better selection can be made to achieve specific effects for a specific patient. The challenge is that there is now much more information for the 
prescriber to consider. These issues are summarized in Table 7-1.

TABLE 7-1. STEPS when considering the selection of an antidepressant

Mastering this information can be facilitated by understanding antidepressants from the perspective of their clinical pharmacology (i.e., their mechanisms of action). 
This is made easier by understanding how newer antidepressants were developed using the older antidepressants as a blueprint about what mechanisms could 
mediate an antidepressant response and what mechanisms only mediated adverse effects. Thus, it is important to understand the concept of rational drug 
development in psychiatry.

Over the past decade, drug discovery and development in psychiatry have advanced well beyond serendipity as the first step. The process has become proactive in 
that molecular targets of interest in the CNS are chosen first, and then new candidate drugs are designed to stereospecifically interact only with these targets ( 25). In 
rational drug development, a target of interest is selected based on some knowledge or theory about how that mechanism might affect the pathophysiology underlying 
a specific disorder. Examples of specific mechanisms include:

The neuronal uptake pump for a neurotransmitter
A specific neurotransmitter receptor subtype
A subunit of an ion channel

A new molecular entity is then developed to stereospecifically interact with one of these targets. At the same time, the molecule is modified structurally so that it does 
not affect other sites that mediate undesired effects, such as peripheral cholinergic receptors. Through this systematic approach, a new candidate drug is selected for 
clinical testing to support registration for marketing. This type of rational drug development has become possible in psychiatry because of the improved understanding 
of central and peripheral mechanisms of action that are responsible for both the desired and the undesired effects of currently available psychotropics.

To put this issue in perspective, Table 7-2 illustrates the “cocktail” of drugs needed to reproduce the effects that occur in a patient receiving a single tertiary amine 
TCA, such as amitriptyline. The problem with tertiary amine TCAs is that the patient has to experience a large number of undesirable effects to receive the benefit 
from the mechanism that mediates antidepressant response.

TABLE 7-2. Polypharmacy with a single drug: “cocktail” of effects of the tricyclic antidepressant amitriptyline

At times, a drug that affects more than one target simultaneously may be preferable for specific indications because of desired consequences, such as enhanced 
potency, wider therapeutic efficacy (e.g., greater spectrum of activity in a heterogeneous condition such as major depression), faster onset of desired activity, or better 
tolerability. There are four goals of new drug development:

Widen the therapeutic index of the drugs
Improve their tolerability profiles
Maintain or improve their efficacy
Reduce the possible number of pharmacodynamically or pharmacokinetically mediated drug-drug interactions

Neurobiology of Depression

Considerable advances have been made over the past decade in this area at several levels including anatomy, chemistry, endocrinology, immunology, and genetics. 
There has been a synergy with regard to the advances in these areas and advances in antidepressant pharmacology. Advances in neurobiology have focused drug 
development on new potential mechanisms of action while advances in antidepressants have provided tools to further refine current knowledge of the neurochemistry 
and neurophysiology responsible for their clinical effect.

Indeed, hypotheses regarding the biological mechanisms subserving mood disorders have developed from observations on the clinical effects of drug and somatic 
therapies in humans, as well as drug-induced behavioral changes in animals ( 26). For the purpose of discussion, current theories can be divided into several 
categories:

Neurotransmitter-receptor
Membrane and cation
Neurophysiological
Biological rhythms
Neuroendocrine



Immunological
Genetic

We emphasize that these theories are not mutually exclusive. Thus, a genetically determined membrane defect could produce a dysregulation in the 
neurotransmitter-receptor interaction. This, in turn, may impact second messenger systems within specific neural circuits, resulting in a disturbance of 
biological rhythms such as neuroendocrine function.

Neuroanatomy of Depression

Advances in this area have perhaps been the most profound over the past 5 to 10 years, occurring as a result of imaging studies followed by focused postmortem 
studies of the brains of patients with both bipolar and unipolar depression. Neuroimaging studies of patients with familial pure major depression have identified 
neurophysiological abnormalities in multiple areas of the orbital and medial prefrontal cortex (PFC), the amygdala, and related parts of the striatum and thalamus. 
Some of these abnormalities appear to be state dependent (i.e., present only when the patient is clinically depressed), whereas other abnormalities appear to be trait 
dependent (i.e., present whether the patient is depressed or not) ( 27).

The state-dependent areas are thus implicated in mediating the emotional, cognitive, and behavioral manifestations of a major depressive episode, whereas the latter 
are more likely to play a more fundamental role in the pathogenesis of the illness. Based on this work, a neural circuit has been proposed. The areas in the PFC 
include the ventrolateral, orbital and dorsomedial/dorsal anterolateral PFC, the anterior (agranular) insula, and the anterior cingulate gyrus. The areas in the striatum 
include the ventromedial caudate and the accumbens projecting to the ventral pallidum. Other areas include the ventral tegmentum, the bed nucleus of the stria 
terminalis, the nucleus tractus solitarius, the periaqueductal gray, and the locus ceruleus ( 28, 29).

The identification of these areas has focused other studies looking for microanatomical abnormalities in these areas, as well as changes in receptor physiology. For 
example, examination of the subgenual part of Brodmann's area has revealed marked reductions in the number of astroglial cells in patients with familial ajor 
depression and in those with bipolar disorder ( 30). Of interest, there was no change in either the number or the size of neurons in these areas. These findings may 
indicate a primary dysfunction in glial cells as a causative factor in the pathogenesis of major depression. Astroglia are responsible for a number of important neural 
processes including regulation of extracellular potassium, glucose storage and metabolism, and glutamate uptake. All of these processes are, in turn, crucial for 
normal neuronal function. Thus, these findings may dramatically shift the focus of antidepressant therapy from mechanisms focused solely on neurons to those 
involving astroglial cells.

Nevertheless, receptor studies in these areas are consistent with a role for biogenic amine function in the pathophysiology of major depression. Two of the most 
replicated findings are increased 5-HT 2A receptor binding in the PFC and reduced 5-HT 1A receptor number and function in the brains of depressed suicide victims. 
These findings have led to positron emission tomography studies to quantitate the number of 5-HT 2 and 5-HT1A receptors in the brain of patients with clinical 
depression (31, 32). This work has documented a 42% and a 27% reduction in 5-HT 1A receptors in the raphe and mesiotemporal cortex, respectively, in unmedicated 
patients with primary, recurrent, familial major depression.

This work holds the potential to develop an anatomical understanding of major depression. Such an understanding can provide a structure upon which to integrate 
somewhat disparate neurochemical and neurophysiological findings. At the same time, it can point to new areas such as the role of glial dysfunction in at least some 
forms of major depression.

Neurotransmitter and Related Hypotheses

Monoamine Theories of Depression

Catecholamine Hypothesis

This theory, first promulgated in the mid-1960's, postulated a diminished activity of catecholamines in the CNS (e.g., NE) ( 12, 13). Conversely, mania was explained 
as a relative increase in their activity.

The ascending NE pathway in the CNS begins with projections from the locus ceruleus, an anatomical site encompassing neurons (containing 85% to 90% of central 
NE stores) that project to the

Hippocampus
Cerebral cortex
Amygdala
Lower brainstem center (which controls sympathetic output)

The effect of antidepressants on this system was believed to subserve their efficacy. Whereas various agents may enhance, inhibit, or modulate NE activity, the 
heterocyclics (HCAs) and MAOIs increase the activity of this transmitter by two different mechanisms. HCAs generally block the uptake pump that recovers NE from 
the synaptic cleft shortly after its release from the presynaptic neuron. Thus, uptake inhibition is occurring during both the acute and the chronic phases of therapy. 
Interestingly, antidepressant response usually occurs during the chronic phase. MAOIs, by contrast, interfere with enzymatic deamination. In either case, the outcome 
is increased NE concentrations.

The earliest investigations of this hypothesis measured the major metabolites of NE [e.g., 3-methoxy-4-hydroxyphenylacetic acid (MHPG)] in cerebrospinal fluid 
(CSF), plasma, and urine. The purpose was to elucidate the biological mechanisms subserving mood disorders, to develop potential markers to facilitate diagnosis, 
and to aid in the prediction of treatment response. Although initially promising, this line of inquiry has been impeded by various methodological obstacles (e.g., the 
relative contribution of peripheral versus central sources) and conflicting results. Most studies, for example, find that CSF MHPG in depressed patients is identical to 
that in normal control subjects. Because it is in equilibrium with plasma MHPG, however, the failure to find low CSF or plasma MHPG does not negate the NE 
hypothesis. This is, in part, because CSF MHPG may not be an accurate reflection of NE activity in the CNS.

The Depression-Type (D-type) Score, developed as a predictive tool by Mooney et al. ( 33), exemplifies the most comprehensive attempt to pursue this line of 
investigation. Janicak et al. (34) summarized this issue while reporting negative results on the predictive value of urinary MHPG in unipolar depressed patients treated 
with standard antidepressants. Because the value of MHPG has not been clearly established as a predictor of response, its routine commercial use is not warranted 
(35).

In animals, subchronic treatment (i.e., for several days or weeks) with HCAs, MAOIs, and electroconvulsive therapy (ECT) coincides more closely with the time to 
maximal clinical response (36, 37 and 38). This time frame coincides with the most consistent adaptive change, which is a reduced sensitivity of postsynaptic 
receptors, leading to diminished adenylate-cyclase activity. In the original hypothesis, depression was postulated to be secondary to decreased NE levels, release, or 
subsensitive receptors. A downregulation (or reverse catecholamine) hypothesis has been subsequently proposed to explain the decreased numbers of postsynaptic 
b2-adrenergic receptors in peripheral tissues (e.g., leukocytes) after chronic antidepressant treatment. Thus, depression may be the result of a hypoadrenergic state 
rather than a hyperadrenergic state (i.e., increased levels or release, or supersensitive receptors are the critical events). This hypothesis was further supported by the 
neuropharmacological effects of chronic antidepressant treatment, which decreased the following:

Brain tyrosine hydroxylase and NE
Postsynaptic b-adrenergic receptor sensitivity and density
The basal firing rate of NE neurons in the locus ceruleus

Within this context, the original theory may still be valid, because a defect in presynaptic neurotransmission should result in a compensatory up-regulation 
of postsynaptic receptors. Thus, normalization of presynaptic activity should downregulate (or “normalize”) postsynaptic receptor function.

In addition, b-adrenergic receptors are increased in the brains of suicide victims, as are the number of a 2-adrenergic receptor binding sites in the brain of suicide 



completers and in the platelets of depressed patients ( 39). The implication is that the pathological increased activity of these autoreceptors may reduce NE output 
secondary to a short loop, negative feedback mechanism. Furthermore, Crews and Smith (40) found the a2-adrenergic receptors adapted (i.e., downregulated) after 3 
weeks of treatment with desipramine, ultimately enhancing NE transmission.

On balance, these actions could support a decrease rather than an increase in the functional state of CNS NE transmission, because depression can be 
conceptualized as a state of supersensitive catecholamine receptors secondary to decreased NE availability. This reasoning is consistent with the original hypothesis 
of diminished NE functioning, with antidepressants returning receptors to a more normal state of sensitivity. Siever and Davis ( 41) further elaborated on this concept 
by suggesting the possibility of dysregulation in the homeostatic mechanisms of one or more neurotransmitter systems, culminating in an unstable or erratic output.

Indolamine Hypothesis

The second neurotransmitter implicated in the monoamine theory was 5-HT ( 13). Indeed, more than 30 years ago, Bunney and Davis (13) noted that 5-HT may also 
be a candidate neurotransmitter involved in depression.

This neurotransmitter is contained in a few pathways, of which the midbrain raphe nuclei to the limbic-septal area (e.g., hippocampus and amygdala) is probably the 
most important. Serotonin abnormalities are widely reported in patients with depression, especially those with suicidal behavior, including the following:

Decreased levels of 5-HT or its metabolite, 5-hydroxyindoleacetic acid (5-HIAA), as well as decreased imipramine binding and increased 5-HT 2 binding sites are 
found in postmortem suicide brains (42).
Increased 5-HT2 receptor binding sites are found in the platelets of depressed and suicidal patients ( 43).
Decreased 5-HIAA CSF levels are found in living, depressed patients who attempt suicide by violent means ( 44).%
Decreased 5-HT uptake in the platelets  (Vmax) of depressed patients is linked to a decrease in the number of platelet imipramine binding sites ( 45).
Blunting of the maximal prolactin response to i.v. tryptophan (the precursor of 5-HT) is found in depressed patients. Similar results have also been observed with 
fenfluramine and m-chlorophenylpiperazine (mCPP) ( 46).
p-Chlorophenylalanine, which decreases 5-HT synthesis, reverses the clinical efficacy of antidepressants ( 47, 48).
Depletion of plasma tryptophan precursors  may reverse antidepressant-induced remissions (49).
Tryptophan and 5-hydroxytryptophan, the precursors of 5-HT, may have antidepressant effects, alone or in combination with other drugs ( 50).
Analogous to b-adrenergic receptor downregulation, antidepressants reduce 5-HT receptor number but not their affinity  (51).
ECT potentiates prolactin response to thyrotropin-releasing hormone (TRH), which is mediated by serotonin (52).
Electroconvulsive shock (ECS) enhances 5-HT2 receptor functional activity and binding characteristics in postmortem studies on animals (53).

Partial Agonists

In the context of the receptor-ligand model, the role of partial agonists has been clarified. In essence, these ligands are partially stimulatory to a receptor in the 
absence of the natural, fully stimulating ligand. In the presence of the natural ligand, however, partial agonists reduce the degree of stimulation, in that they compete 
with full agonists (e.g., 5-HT) for binding sites, and in essence function as antagonists.

In this context, Eison (54) argues for a common underlying pathology for anxiety and depression. In support of this position, he cites the azapirones (e.g., buspirone, 
gepirone, tandospirone, ipsapirone), which appear to exert their beneficial effects by modulating the activity of 5-HT through partial agonism of 5-HT 1A receptors. In 
support of their antidepressant effects, he notes that members of this class can downregulate 5-HT 2 receptors, as well as desensitize presynaptic, 5-HT 1A 
autoreceptors. He notes that 5-HT1A receptors are also found postsynaptically, and azapirones may affect postsynaptic receptors differently than their presynaptic 
counterparts (i.e., buspirone is only a partial agonist of postsynaptic receptors). He concludes that in a given context of 5-HT activity (i.e., up or down), these drugs 
may be able to normalize neurotransmission, which is excessive in anxiety disorders and deficient in depressive disorders.

Other Neurotransmitters

Other neurotransmitter systems have also been implicated in depression, including g-aminobutyric acid (GABA), the opioids, and, in particular, dopamine.

Dopamine

Randrup et al. (55) first postulated a role for dopamine in depressive disorders. More recently, a reanalysis of the data from several groups has found evidence for a 
bimodal distribution of CSF homovanillic acid (HVA) levels in depressed patients, with one group comparable with normal control subjects and the other with 
decreased levels (56). Roy and colleagues (57) also reported on the potential predictive value of lower urinary HVA output in depressed patients who attempted 
suicide versus those who did not. Both reports indicate a decreased turnover in dopamine.

Consistent with earlier studies, Muscat et al. (58) reported on chronic exposure to mild unpredictable stress in rats as a model to study the antidepressant-reversible 
decreases in the consumption of palatable sweets. Using this model, they found that certain dopamine agonists (i.e., quinpirole, bromocriptine) administered 
intermittently had the same positive effects as TCAs. They further postulated that the infrequent, intermittent administration of dopamine agonists (e.g., 
psychostimulants) may avoid problems with tolerance and abuse while providing a clinically relevant antidepressant strategy. A report by Kapur and Mann ( 59) 
comprehensively reviews the role of dopamine in depressive disorders. They discuss several lines of evidence, including the following:

The lower CSF HVA levels in some depressed patients
An increased incidence of depression in Parkinson's disease, as well as in patients receiving dopamine-depleting or antagonistic agents
The antidepressant effect of agents that enhance dopamine transmission
The ability of various classes of antidepressants and ECS to enhance dopamine effects in animal models

Interactional Theories of Depression

Permissive Hypothesis

Clearly, a single neurotransmitter theory does not suffice to explain all known evidence. As a result, models that include two or more systems have been 
developed to encompass their modulatory interactions. One of the most cogent is the “permissive” hypothesis, which proposes that a decreased function in central 
serotonin transmission sets the stage for either a depressive or manic phase ( 60). This circumstance itself is not sufficient to produce the mood disturbance, however, 
with superimposed aberrations in NE function required to determine the phase of an affective episode (i.e., decreased 5-HT and decreased NE subserves depression; 
decreased 5-HT and increased NE subserves mania). Data from animal studies to support this theory include the following:

5,6-Dihydroxytryptamine lesions of the serotonin nuclei are known to attenuate the reduction in b-noradrenergic receptor binding induced by chronic tricyclic 
treatment (61).
6-Hydroxydopamine lesions, which destroy NE neurons in the dorsal and ventral bundles as well as in the locus ceruleus, block the enhanced locomotor 
responses to quipazine after repeated ECS.

Adrenergic-Cholinergic Balance Hypothesis

A second interactional theory postulates an imbalance between the cholinergic and the noradrenergic systems (62). The central cholinergic system consists 
of projections primarily from the nucleus basalis. A relative increase in this system's activity in comparison to central NE activity is thought to play a role in producing 
depression. Conversely, a decrease relative to central NE activity is thought to play a role in producing mania. Clinically, agents with cholinomimetic effects (e.g., 
precursors, cholinergic agonists, cholinesterase inhibitors) have shown some benefit in mania (see Chapter 10, “ Alternative Treatment Strategies”). Cholinergic 
abnormalities are also thought to underlie some of the abnormal sleep patterns [e.g., decreased rapid eye movement (REM) latency; increased REM density] found in 



depression. Also consistent with this theory is evidence that ECT

Decreases brain acetylcholine (ACh) levels.
Increases choline acetyltransferase activity, the enzyme most prominently involved in ACh breakdown.
Causes release of CSF ACh.
Produces cholinergically mediated electroencephalographic (EEG) slowing following a series of treatments.

Bidimensional Model

Proponents of this hypothesis identify three types of abnormal neurochemistry:

Causative
Phenomenological (“expressive”)
Epiphenomenological (possible useful state markers)

As others before them, Emrich and colleagues (63) propose that a single neurochemical imbalance is not sufficient to explain many of the inconsistencies and 
contradictions in studies with various mood stabilizers. Instead, they speculate that several neurotransmitter imbalances relating to different brain areas should be 
anticipated.

The possible differing mechanisms of action of three mood stabilizers (i.e., lithium, valproate, carbamazepine) are incorporated into a bidimensional model of mood 
regulation that postulates two “gating zones” (one for depression and one for mania). These zones are thought to be subserved by different neurochemical 
abnormalities, leading to a situation in which both could be impacted by certain agents (i.e., mood stabilizers) or, alternatively, could individually be affected by 
unidirectional compounds (e.g., HCAs).

Second Messenger Dysbalance Hypothesis

Receptors are glycoproteins imbedded in the lipid bilayer of neuronal membranes and can detect minute amounts of specific ligands (e.g., neurotransmitters, 
hormones). The ligand–receptor interaction sets in motion a transduction system (e.g., an enzyme, ion channel) that orchestrates various intracellular biochemical 
events.

More recently, investigators have looked beyond the receptor–ligand binding relationship to study intraneuronal events stimulated by this interaction. Two primary 
areas are the adenylate cyclase (AC) and the phosphoinositol second messenger systems. Such investigations have led to the postulation that functional 
disturbances in intraneuronal signal transmission distal to the receptors of classic neurotransmitters (i.e., the first messengers) are pathogenetically 
important in mood disorders (64). Furthermore, it suggests that these disorders are caused by a dysfunction in the “crosstalk” between major intraneuronal signal 
amplification systems (e.g., AC and the phospholipase C systems). Thus, depression may result from a diminished functioning in cyclic adenosine monophosphate 
(cAMP)-mediated effector cell responses, together with an absolute or relative dominance of the inositol triphosphate diacylglycerol-mediated responses. Mania is 
conceptualized as resulting from the reverse circumstances.

Work in this area has yielded results that link the changes in receptor physiology to changes in second messenger systems. For example, blunted b-adrenergic 
receptor responsivity of noradrenergic receptor-coupled AC occurs after repeated doses of most, but not all, antidepressants ( 36). Yet, an increase in AC activity has 
been demonstrated in the hippocampus and cortex following chronic antidepressant treatment and ECS ( 65, 66), which suggests that, even though there is a relative 
decrease in b-adrenergic receptors after chronic as compared with acute antidepressant administration, levels of cAMP remain elevated compared with the no 
treatment condition. Thus, despite downregulation of b-adrenergic receptor, there is an overall increase in the activity of the cAMP system because of an increase in 
biogenic amine levels in the synapse as a result of antidepressant action on amine uptake mechanisms. Thus, current antidepressants, including NE and serotonin 
reuptake inhibitors, may exert their effects through activation of the cAMP pathway, which in turn leads to regulation of cAMP-dependent protein kinase and 
subsequently to activation of the cAMP response element binding protein (CREB). This protein could, in turn, mediate its effect by inducing increased expression of 
neuroprotective neurotrophies such as brain-derived neurotropic factor ( 66). Along with CREB, this factor has been shown to be elevated following chronic 
antidepressant and ECS treatment (67, 68).

The effect of increased neurotrophins could mitigate hippocampal changes associated with exposure to stress. Although theoretical, this model of antidepressant 
action is supported by empirical studies of the pathophysiology of depression in patients ( 69, 70) as well as animal models (71, 72). These theories also link back to 
the neuroanatomical findings that began this section.

Membrane and Cation Hypothesis

The resting membrane potential, monoamine transport and reuptake, and other functions of the cellular membrane are partially related to cation transport 
mechanisms. This has led to a hypothesis proposing that there is a deficiency in one or more of these transport functions; that such a deficit is genetically determined; 
and that the resulting membrane dysfunction predisposes to a mood disorder.

The steady-state distribution of lithium has provided some evidence to support this hypothesis. Thus, patients with bipolar illness have higher mean intracellular and 
extracellular red blood cell to lithium ratios, as do their first-degree relatives ( 73). These findings have led to speculation about genetic control of the lithium ratio and 
its role in the pathogenesis, as well as pharmacotherapy, of mood disorders.

Biological Rhythm Hypothesis

Halberg (74) postulated a desynchronization of circadian rhythms in depression, whereas Goodwin and colleagues ( 75) found a phase advance in the rhythms of 
depressed patients, and Schulz and Lund ( 76) found a diminished amplitude. Perhaps most interesting is the ability of antidepressants to alter these rhythms, possibly 
by binding to receptor sites in the suprachiasmatic nucleus ( 77).

A clear example is the disturbance in the sleep–wake cycle that constitutes one of the hallmarks of depression.  Thus, several non-REM components are 
disrupted, including the following:

A decrease in total sleep time
An increase in sleep onset latency
A decrease in the arousal threshold
An increase in wakefulness
Terminal insomnia (early morning awakening)

as well as REM–related phenomena such as the following:

A decrease in REM onset latency
An increase in REM density
A redistribution of REM sleep to earlier in the sleep phase

These last three items culminate in a state of “REM pressure,” which can be viewed as a state of hyperarousal.

Theories explaining the mechanism of action of phototherapy and the biological basis of seasonal affective disorder (SAD) are also related to this area of investigation 
(i.e., infraradian rhythm disturbances) ( 78) (see also Chapter 8, “Bright Light Phototherapy”). For example, Skewerer and colleagues (79) reported that plasma NE 
levels in SAD were inversely related to the level of depression, and these levels increased proportionally to the degree of therapeutic improvement. Depue et al. ( 80), 
in reporting their work on the possible role of dopamine in SAD, noted that basal serum prolactin values did not change as a function of season or after successful 



phototherapy. Furthermore, these values remained significantly lower in comparison to control subjects, suggesting they could serve as a trait marker for this disorder.

These findings do not exclude the possibility that the central serotonin system is also involved, given its influence on prolactin levels. In this regard, some data show 
an antidepressant response to dietary l-tryptophan and d-fenfluramine, an indirect serotonin agonist ( 81). In an open trial, Jacobsen reported a euphoric, energized 
reaction in 10 SAD patients given infusions of the serotonin agonist mCPP ( 82). Finally, Lacoste and Wirz-Justice ( 83) found evidence for seasonal rhythms in 
serotonin levels in their healthy control subjects, with the winter values being significantly lower than in their summer counterparts.

Neuroendocrine Hypotheses

Cortisol hypersecretion, blunted growth hormone and prolactin responses, blunted thyrotropin-stimulating hormone (TSH) response to TRH, reduced luteinizing 
hormone secretion, and disturbances in b-endorphin, vasopressin, and calcitonin have all been associated with depression.

As summarized by Gold and colleagues (84), acute behavioral and physiological changes that occur in the general adaptational syndrome are almost identical to 
those seen in the depressive syndrome. They suggest that melancholia may be conceptualized as an acute generalized stress response that has escaped the normal 
regulatory restraints. Furthermore, they implicate a dysregulation in glucocorticoid activity, which typically antagonizes corticotropin-releasing hormone neurons, as 
well as the locus ceruleus–NE system, in addition to mediating immunosuppression. This activity would normally restrain or counterregulate the effectors of the stress 
response, precluding excessive or extended activation.

Dysregulation of the hypothalamic-pituitary-adrenal axis is thought to cause a disturbance of the circadian rhythm of cortisol. Depression is associated with failure of 
feedback mechanisms to regulate cortisol secretion, resulting in high cortisol levels. The relationship between cortisol secretion and depression can be investigated 
through the use of the dexamethasone suppression test (DST) (85), because approximately 50% of patients with symptoms of major depressive disorder show 
nonsuppression of cortisol. Furthermore, patients who are improved but continue to have an abnormal DST result may be at a higher risk for relapse or suicidal 
behavior (49).

Dysregulation of the hypothalamic-pituitary-thyroid axis causes a reduction in thyroid function. There may be a relationship between an abnormal TSH response to 
TRH and depressive symptoms. Thus, unipolar patients undergoing the TRH-TSH test (which measures the difference between baseline TSH and peak postinfusion 
TSH after they are given synthetic TRH) reportedly have a blunted response, whereas bipolar, depressed patients have an elevated response (see also Chapter 1, 
“Role of the Laboratory”).

Immunological Hypothesis

Two hypotheses about the relationship between mood and the immune system have been the suggestions that (a) depression may alter immunological function or (b) 
that an unidentified infectious process (e.g., viral) may induce affective disturbances. In support of the former postulate, Bartrop et al. ( 86) and Schleifer et al. (87) 
both reported suppression of the immune system following a period of bereavement.

Subsequently, Schleifer et al. (88) found significant age-related immunological differences between their group of 91 unipolar depressed patients and a group of 
matched control subjects. Specifically, mitogen responses and the number of T4 lymphocytes did not increase in the depressed group with advancing age, as was the 
case with the normal control subjects. The impact of elevated cortisol levels on this phenomenon also needs further clarification.

More recently, Kronfol and Remick (89) reviewed the role of cytokines in various CNS activities and concluded that a better understanding of these immunological 
chemical messengers may help further understand pathological conditions such as depression, as well as provide for possible novel treatments.

Although the results of several lines of investigation have generally been inconclusive, there may be subtypes of depressive disorders that affect immune function. 
Furthermore, the question of a possible causative infectious process has yet to be adequately addressed.

Genetic Hypothesis

The evidence available from family, twin, and adoption studies supports the existence of genetic factors in the development of primary mood disorders.

There is clearly a higher incidence of both bipolar and apparent unipolar disorders in first-degree relatives of bipolar patients. We say “apparent” because “unipolar” 
patients from bipolar families may simply have not yet experienced a manic phase. Families of unipolar patients, however, show a higher incidence of unipolar, but not 
bipolar disease. Given that unipolar and bipolar disorders are inherited separately suggests that there are at least two variations of mood disorders. We do not know 
where the gene (or genes) for the disorders are located, however, or how such aberrant genes translate into a mood disorder. Linkage studies using recombinant 
DNA techniques have examined possible loci for association with mood disorders (e.g., the tenth or eleventh chromosomes) ( 90). Further confirmation is required, 
however, and it is possible that other loci may also be implicated ( 91). A more precise statement about the mode of genetic transmission, its contribution to 
pathogenesis, and environmental interactions is currently not possible.

In an effort to find a biological process that may identify a specific genotype, differences in various enzymes (e.g., monoamine oxidase, dopamine b-hydroxylase, and 
catechol-O-methyltransferase) have also been investigated.

Both unipolar and bipolar disorders tend to be recurrent and progressive. Post ( 92) postulates that early episode stress-related alterations in gene expression may 
subserve long-lasting changes in stress responsivity, episode sensitization, and differences in pharmacosensitivity as a function of the longitudinal course of an 
illness. He further proposes that adequate drug prophylaxis may interrupt the phenomenon of “episodes begetting episodes,” but that subsequent exacerbations may 
overwhelm or circumvent previously effective treatments.

Conclusion

Since the original catecholamine hypothesis, which attempted to elucidate the biological mechanisms subserving mood disorders, there has been a gradual evolution 
from consideration of a single neurotransmitter system to the modulating interactions of various neurotransmitters. Next, the effects these “first messenger” systems 
have upon receptor subtypes and the intraneuronal “second messenger” or signal amplification system in postsynaptic cells have been explored. Most recently, the 
subsequent cascade of intraneuronal events culminating in altered gene expression are increasingly the focus of investigations of pathophysiology and as potential 
targets for drug therapy.

Furthermore, many of these neurotransmitters subserve or intimately interact with a number of neuroendocrine, circadian rhythm, and neurophysiological activities, 
which may be dysregulated in mood disorders. Genetic defects are quite likely the basis for such pathology.

MANAGEMENT OF AN ACUTE DEPRESSIVE EPISODE

The treatment of major depression in psychiatry is analogous to the treatment of many conditions in general medicine. Thus, patients with these various disorders can 
benefit from several classes of medications with different mechanisms of action and adverse effects. The development of newer agents with unique spectra of activity 
requires the parallel development of specific strategies for their optimal use. Later, after a review of the efficacy literature, we suggest such a model to manage the 
depressed patient.

Throughout the rest of this chapter, response and remission rates are used. Therefore, these concepts are briefly discussed here. Response is most often defined as 
a 50% or greater reduction in symptom severity as measured by a standardized rating assessment such as the Hamilton Depression Rating Scale (HDRS). The 
drawback to this approach is that response does not differentiate between partial and complete response, particularly when the initial symptom severity is high. Thus, 
a patient could be classified as a responder and still be quite symptomatic. In some instances, a patient could be classified as responder and still meet entry 
requirements for an antidepressant clinical trial based on their persistent symptom severity.

Remission means that the symptom severity is below a predetermined cutoff on a standardized rating assessment ( 93). The cutoff score is generally such that 



nondepressed or never depressed individuals could reach that level. There is no universally agreed upon cutoff to define remission ( 94). For example, a cutoff of 5 is 
sufficiently low that the percentage of patients achieving this score is quite low, whereas a cutoff of 15 is so high that the difference between response and remission 
rates is virtually nonexistent. For these reasons, most studies use a cutoff between 7 and 10. Using a 50% reduction to define response and a cutoff of 7 to define 
remission, most positive, placebo-controlled antidepressant clinical trials will find response and remission rates of 50% to 65% and 35% to 45%, respectively, for the 
active antidepressant treatment and 30% to 45% and 20% to 30%, respectively, for placebo ( Table 7-3) (95).

TABLE 7-3. Combined antidepressants versus placebo: acute treatment

The 17-item HDRS is the most commonly used scale in antidepressant clinical trials. This version of the HDRS is heavily weighted toward melancholic symptoms. 
There are also 21-item, 24-item, and 28-item versions with the additional items assessing nonmelancholic symptoms. The Montgomery-Asberg Depression Scale 
(MADRS) is another instrument that is frequently used in antidepressant clinical trials.

Severe depression is another term that is frequently seen in the literature discussing clinical depression and antidepressant trials. There is no uniform definition of this 
term. One or more of the following criteria may be used to differentiate patients with nonsevere versus severe depression:

Hospitalization
Functional impairment as assessed by a scale such as the Global Assessment Scale
Absolute symptom severity as assessed by a standardized rating assessment
Depressive subtype, particularly psychotic or melancholic as defined in Diagnostic and Statistical Manual of Mental Disorders, 4th ed (DSM-IV)

None of these definitions is ideal. Patients may be hospitalized for a suicide gesture or a co-morbid condition such as a severe personality disorder or substance 
abuse rather than solely on the basis of their depression severity. A score of 25 or higher on the 17-item HDRS is the most commonly used cutoff to distinguish 
nonsevere from severe depression. This approach, however, is subject to the possibility of inflation of scores to qualify patients for the trial.

These issues must be kept in mind when interpreting claims made on the basis of clinical trial results. The variability in scales and definition of terms used in 
antidepressant trials also confounds attempts to make comparisons across studies and to do meta-analyses. With these caveats in mind, the next several sections 
review the acute and maintenance efficacy of the available antidepressant options, as well as some currently investigational antidepressants.

There are more than 400 well-controlled studies and many more partially controlled or open trials supporting the efficacy of standard antidepressants for 
major depression. In severely ill patients, these agents produce a striking improvement in behavior and a marked lessening of depression, generally beginning 3 to 
10 days after their initiation. The rate of response is linear over time, with a “half-life to improvement” of about 10 to 20 days. Consequently, patients who do not 
demonstrate a satisfactory response after an adequate trial for a 4- to 6-week period, probably will not. The degree of response in the first 2 weeks of treatment may 
predict the ultimate outcome, with 60% to 80% of depressed patients substantially benefited by marketed antidepressants during this period, in contrast to 20% to 
50% of those on placebo (96).

We have provided a summary of the results from double-blind, random-assignment studies (usually class I or II designs) comparing HCAs, selective serotonin 
reuptake inhibitors (SSRIs), other new antidepressants, and MAOIs with placebo or with each other for the acute treatment of depression. Each study was reviewed, 
and a global judgment made, based on all the evidence presented, as to whether a given drug was more effective than placebo or another control therapy.

Heterocylic Antidepressants

HCA is the term is used to refer to both TCAs and analogues of these agents, such as maprotiline and amoxapine. TCAs are by far the most commonly used HCAs 
and include tertiary amines such as amitriptyline, doxepin, and imipramine and secondary amines such as desipramine and nortriptyline. Most secondary amines 
could also be viewed as NE-selective antidepressants, while the hallmark of tertiary amine TCAs is their effects on multiple neurotransmitters over their clinically 
relevant dosing range.

Efficacy for Acute Treatment

Imipramine

Studies comparing imipramine with placebo (including 2,649 depressed patients) found that 68% on active drug were substantially improved (i.e., 
responders), compared with 40% on placebo (i.e., an average drug–placebo difference of 28%)  (Table 7-4). Imipramine was more effective than, or at least 
equal to, placebo in all studies, but placebo was never found to be better than imipramine. Generally, those studies that failed to show a definite active drug effect 
suffered from methodological inadequacies such as insufficient dose, inappropriate rating scales, and small, nonhomogeneous patient populations (e.g., significant 
numbers of psychotic, schizoaffective, or neurotic patients). The probability of these results occurring by chance alone was nonexistent when calculated by the 
Mantel-Haenszel test.

TABLE 7-4. Specific heterocyclic antidepressants versus placebo: acute treatment

Despite a clear advantage for drug over placebo, approximately 30% of patients on imipramine remained unimproved, indicating the need for alternative 



treatment methods in many of these patients.

Amitriptyline

Most studies comparing amitriptyline with placebo found the drug to be superior. Those comparing it with imipramine found these two agents to be equally effective 
(Table 7-4 and Table 7-5). No studies found amitriptyline to be less effective than imipramine and two double-blind studies showed amitriptyline (200 mg) to be 
superior to imipramine (200 mg) (97, 98). This finding, however, may be an artifact, in that the imipramine group included more delusional patients, who generally 
respond poorly to monotherapy with any antidepressant. When imipramine and amitriptyline were administered in different dose ratios—maximal dose of imipramine 
240 mg per day and amitriptyline 150~mg per day—they were again found to be equally effective, raising the possibility that amitriptyline is slightly more potent than 
imipramine on a milligram per milligram basis.

TABLE 7-5. Summary of controlled double-blind studies of heterocyclic antidepressants

Clomipramine

The Food and Drug Administration (FDA) has approved clomipramine for the treatment of obsessive-compulsive disorder. Clomipramine is also used in the United 
States, Europe, Canada, England, and, indeed, most of the world as an antidepressant. In six random-assignment, double-blind studies, this agent was equal in 
efficacy to standard tricyclics, with a side-effect profile comparable with other TCAs ( Table 7-6).

TABLE 7-6. First versus second generation standard antidepressants: acute treatment

Among HCAs, clomipramine is one of the more selective reuptake inhibitors of serotonin. Because plasma levels of its demethylated metabolite (which primarily works 
through the NE system) can in some patients exceed those of the parent compound, its therapeutic action cannot be solely attributed to serotonin uptake inhibition.

Doxepin

Doxepin was found to be superior to placebo and equal to other tricyclics ( Table 7-5). Virtually all subjects were outpatients with mixed anxiety and depression, rather 
than inpatients with major depressive disorder. Despite this methodological limitation, a reasonable conclusion is that doxepin has significant antidepressant 
properties. Three studies comparing doxepin with imipramine, amitriptyline, and clomipramine found it to be equal to the other drugs, but there was a trend favoring 
imipramine (99, 100 and 101). Doxepin is less potent than imipramine, and slightly higher doses are necessary to achieve optimal benefit, partly because doxepin has 
the highest first-pass effect of all the TCAs.

Trimipramine

Several small, double-blind studies show trimipramine to be superior to placebo and at least comparable with other standard TCAs ( Table 7-5). There was a trend in 
one large, carefully controlled study favoring amitriptyline, but it did not supply data on percent improvement, so it was not included in our analysis ( 102). Considering 
all the data, we would conclude that trimipramine is equal in effect to other TCAs.

Desipramine and Nortriptyline

Based on comparisons with imipramine and amitriptyline, desipramine and nortriptyline (secondary amine compounds) are comparable in efficacy with their tertiary 
amine parent compounds and clearly superior to placebo (Table 7-5). Clinically, they are often preferred to the tertiary amine compounds because of their less 
bothersome side-effect profiles . The introduction of newer compounds (e.g., SSRIs) with a wider therapeutic index, however, has made this distinction less 
clinically relevant.

Protriptyline

This tricyclic drug is superior to placebo and equivalent to standard HCAs in outpatient populations. It is a more potent agent on a per milligram basis (i.e., average 
daily dose is 20 to 60 mg), partly because of its low first-pass effect and long half-life ( Table 7-5). Hence, patients develop substantially higher plasma levels per 
milligram dose of protriptyline versus other TCAs.

Amoxapine

Amoxapine has been found to be effective in several double-blind studies ( Table 7-4 and Table 7-6). It is a dibenzoxazepine derivative that has both NE and serotonin 
uptake inhibiting properties. Amoxapine is converted into 8-hydroxyamoxapine, which has considerable dopamine receptor binding properties (i.e., radioreceptor 
bioassays on patients given amoxapine have found activity levels similar to those of patients on typical antipsychotics), a chemical structure similar to loxapine, and 
effects similar to antipsychotics (103). As a result of this metabolite, amoxapine theoretically may have unique beneficial effects in psychotically depressed patients. 
However, this possibility has never been adequately tested. Nevertheless, this metabolite is likely responsible for some of the antidopamine effects reported in 
patients taking amoxapine, including acute and chronic extrapyramidal side effects and elevated prolactin levels ( 104). Like TCAs, amoxapine can be lethal in 



overdoses.

Maprotiline

Two studies found maprotiline to be clearly superior to placebo and two other studies found trends in the same direction ( p < 0.001, combined data) (Table 7-5) (105, 
106, 107 and 108). More than 1,600 patients were randomly assigned to either maprotiline or a standard HCA: 660 on maprotiline did well, and 247 showed minimal 
improvement, no change, or worsened. For the HCAs (usually imipramine or amitriptyline), 640 patients did well, and 255 showed minimal improvement, no change, or 
worsened. In summary, 73% did well with maprotiline, and 72% did well with a standard antidepressant. Combining these data with the Mantel-Haenszel test indicated 
no difference in efficacy (Table 7-6). Maprotiline has a dose-dependent risk of seizures. As with TCAs and amoxapine, overdoses of maprotiline can be lethal. %

Lofepramine

Well-controlled studies have found lofepramine to be superior to placebo and comparable with amitriptyline, imipramine, and maprotiline ( 109). It may be better 
tolerated than earlier HCAs, especially by elderly patients. Desipramine is its major metabolite ( Table 7-4 and Table 7-6).

Selective Serotonin Reuptake Inhibitors

During the past two decades, there has been increasing evidence that serotonin neurotransmission is diminished during an episode of depression. Drugs that modify 
5-HT activity by inhibiting its uptake carrier have been the most clinically productive line of inquiry thus far.

Zimelidine was the first serotonin reuptake inhibitor available for clinical use, but in 1982 was withdrawn worldwide because of its toxicity ( 110). Despite this initial 
setback, five members of this class have been marketed in the United States and various countries around the world: citalopram (Celexa), fluoxetine (Prozac), 
fluvoxamine (Luvox), paroxetine (Paxil), and sertraline (Zoloft). All except fluvoxamine have marketed indications in the United States for the treatment of major 
depression. Fluvoxamine is marketed in the United States for the treatment of obsessive-compulsive disorder rather than major depression, although it is marketed in 
a number of other countries for major depression.

Efficacy for Acute Treatment

The overall efficacy among the SSRIs for major depressive disorder is remarkably similar, consistent with the hypothesis that they have the same 
mechanism of action (i.e., serotonin uptake inhibition).

Our meta-analysis (Table 7-7 and Table 7-8), demonstrates that all SSRIs are superior to placebo beyond any reasonable doubt. Comparative studies also show that 
the SSRIs are equal in effectiveness to standard antidepressants. Even though the large number of patients studied and the failure to find a significant difference 
strongly suggest that these drugs are equal to all other comparative antidepressants, one important limitation is that the studies were generally based on depressed 
outpatients. Furthermore, even though the magnitude of the antidepressant effect seen with paroxetine across its dosing range is somewhat less, the results are 
consistent with those of sertraline and fluoxetine.

TABLE 7-7. SSRIs versus placebo: acute treatment

TABLE 7-8. SSRIs versus standard antidepressants: acute treatment

All of the SSRIs also show a flat dose–response curve, meaning that there is usually no advantage to increasing the dose above that which is the usually 
effective minimum dose. Of interest, the four SSRIs marketed as antidepressants in the United States at their usual effective therapeutic dose (i.e., 40 mg per day 
for citalopram, 20 mg per day for paroxetine and fluoxetine, and 50 mg per day for sertraline) produce comparable effects on either plasma serotonin levels or the 
serotonin uptake pump in platelets ( 25). These results are consistent with the conclusion that serotonin uptake inhibition is the mechanism responsible for the 
antidepressant efficacy of these agents.

Rate of Onset of Efficacy

There are several randomized, double-blind studies suggesting that fluoxetine has a slower onset of antidepressant activity than other antidepressants, including 
citalopram (111), moclobemide (112), paroxetine (113), and venlafaxine (114). This may be because it takes several weeks to reach steady-state of fluoxetine and 
norfluoxetine because of their long half-lives. Thus, effective levels may not be achieved in a comparable interval of time as other SSRIs when the patient is started on 
the lowest, usually effective dose (i.e., 20 mg per day). Nevertheless, although the magnitude of the difference in early response was statistically greater for the 
comparative drug in these studies, the absolute magnitude of the effective dose was modest ( 113, 115).

Unique Spectrum of Efficacy

There is considerable debate as to how effective SSRIs are in patients with more severe clinical depression, particularly those who have been hospitalized. Part of 
this debate may be because the vast majority of studies done with SSRIs involved outpatients. As mentioned earlier, hospitalization is not simply determined by 
severity of an episode but may be driven by other variables such as concomitant substance abuse or a medical illness.



With this caveat in mind, each side of the debate has evidence to support its position. The evidence is first summarized supporting the position that SSRIs are less 
effective than are some other antidepressants (particularly those with dual effects on both serotonin and NE CNS systems) in patients with more severe depression or 
who are hospitalized. Danish investigators in two double-blind, active-controlled studies found that clomipramine produced a superior response with either paroxetine 
or citalopram in the treatment of patients hospitalized for major depression ( 116, 117). Two double-blind studies also have shown that venlafaxine and mirtazapine 
were more effective than fluoxetine in patients hospitalized with depression ( 114, 118). Finally, there are studies showing that the addition of desipramine (one of the 
most selective NE reuptake inhibitors) to an SSRI can convert nonresponders or partial responders to full response ( 119, 119a, 120).

Studies supporting the position that SSRIs are effective in severe depression were performed in patients hospitalized for major depression, those with severe 
depression (i.e., having a 17-item HDRS score of 25 or more), and those with melancholia. The following caveat should be kept in mind when interpreting some of 
these data. Some of these studies were active-controlled only and found no difference in efficacy between an SSRI and a TCA. This does not prove that the SSRI is 
as efficacious as the TCA, but instead only means the study was not able to disprove the null hypothesis of no difference. This can occur simply because not enough 
patients were entered in the study to adequately separate the two treatments. Thus, the finding of no difference is not as meaningful as finding a difference. That is 
true whether the comparison is an active control or a placebo. This issue is particularly important when interpreting the results of antidepressants clinical trials 
because of their considereable signal-to-noise problems ( 121).

There have been five double-blind studies comparing the antidepressant efficacy of different SSRIs versus different TCAs in patients with HDRS scores of 25 or more 
(122, 123, 124, 125 and 126). Three of these studies permitted inclusion of both inpatients and outpatients ( 122, 123 and 124), whereas the other two were solely 
done in outpatients (125, 126). Three were placebo-controlled ( 123, 125, 126). In these three studies, the SSRI (i.e., fluvoxamine, paroxetine, or sertraline) was either 
superior to both the TCA and placebo or was comparable with the TCA and superior to placebo. In the other two studies, the SSRI was not different from the TCA and 
there was no placebo control. There have also been four studies and one metaanalysis of European clinical trials which found no difference in antidepressant efficacy 
between several different SSRIs and several different tertiary amine TCAs in patients hospitalized for major depression ( 127, 128, 129, 130 and 131). Finally, there 
have been two relatively small studies showing that fluoxetine and fluvoxamine both had antidepressant efficacy superior to placebo in patients with melancholia ( 132, 
133). Another larger study failed to find a difference between paroxetine and amitriptyline in treating such patients ( 134).

There is also controversy over what to do if a patient does not respond to the first trial of an SSRI. If the reason for nonresponse is poor tolerability, then many 
clinicians try a second SSRI. Based on a recent survey, the course of action preferred by most psychiatrists is to switch to a drug with a different mechanism of action 
or a dual mechanism of action when a patient experiences inadequate efficacy from an adequate trial of an SSRI ( 135).

Few data are available to guide this decision beyond clinical experience. There is a modest amount of evidence that nonresponders to TCAs, principally desipramine 
or imipramine, alone may respond to a SSRI alone and vice versa (136). No compelling evidence exists showing that nonresponders to one SSRI as a result of a lack 
of efficacy will respond to a second trial with another SSRI. There is limited confidence in the results of studies that have been done switching nonresponders from 
one SSRI to another for two reasons. First, virtually all have been open label and, second, most were conducted by the manufacturer of the second SSRI. Until there 
is more substantive evidence that switching from one SSRI to another is worthwhile, it may be more prudent to switch to a class of antidepressants with a different 
putative mechanism of action.

Venlafaxine

Venlafaxine, a phenylethylamine, sequentially inhibits first the neuronal uptake pump for serotonin and then NE ( 137). In contrast to tertiary amine TCAs, which can 
also inhibit serotonin and NE uptake pumps, venlafaxine has low binding for most other neuroreceptors and does not inhibit Na + ion fast channels, making it relatively 
safe in overdoses compared with TCAs.

Venlafaxine is dependent on CYP 2D6 and 3A3/4 enzymes for its biotransformation and eventual clearance ( 138, 139 and 140). CYP 2D6 converts venlafaxine into 
O-desmethylvenlafaxine (ODV), which is believed to have pharmacological activity comparable with the parent drug based on in vitro studies (141). Thus, this 
metabolite is to venlafaxine as norfluoxetine is to fluoxetine in that the half-life of ODV is longer than that of the parent drug, although it is only 12 hours versus 14 
days for norfluoxetine.

Efficacy for Acute Treatment

In contrast to the SSRIs, venlafaxine has an ascending dose–response curve consistent with its sequential, concentration (and hence dose) dependent effects on 
serotonin and NE uptake pumps (Table 7-9). At 225 mg per day, the magnitude of the antidepressant effect is 50% higher than that seen with the SSRIs. Also 
consistent with its dual mechanism of action at higher concentrations, venlafaxine at a dose of 225 mg per day produced an antidepressant response in hospitalized 
patients with melancholia superior to both placebo and fluoxetine ( 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 
133, 134, 135, 136, 137, 138, 139, 140, 141 and 142). In contrast to the flat dose–response curve seen with the SSRIs, the ascending dose–response curve seen 
with venlafaxine provides a stronger rationale to use higher doses in patients who have not responded or only partially responded to an initial lower starting dose 
(e.g., 75 mg per day).

TABLE 7-9. Antidepressant effect (D change in Hamilton Depression Rating Scale [HDRS] a) as a function of dose in fixed-dose, placebo-controlled studies

A close examination of the efficacy data from the fixed dose study with venlafaxine affords an opportunity to comment on how study design can affect the results. In 
this study, the magnitude of the antidepressant effect of venlafaxine was smaller at 375 mg per day than at 225 mg per day (see Table 7-9). Although possibly a 
chance result, this is readily understood based on the design and data analysis used for this study. In fixed dose studies, patients are randomly assigned to 
predetermined doses, regardless of need, and dosage is adjusted rapidly to that predetermined dose. This approach is in contrast to clinical practice wherein patients 
are typically started on the lowest, usually effective dose and only adjusted upward as needed and tolerated. Such adjustment is frequently done much more gradually 
than in a fixed dose study and thus the patient may adjust to dose-dependent adverse effects. Most patients, for example, will adapt to the nausea produced by drugs 
that potentiate 5-HT, such as the SSRIs and venlafaxine.

This study, like most studies, are analyzed using a last-carried-forward approach. In this approach, the last observed data for a patient are carried forward if they 
dropped out before the final assessment is made. The reason is to avoid missing data and to avoid biasing the results by only looking at patients who completed the 
study and thus benefited from and tolerated the treatment whether placebo, investigational drug, or standard comparator drug. Based on this, a fixed dose design will 
often produce a curvilinear dose–response curve, with a better outcome in the middle than at either end. The reason for the decreased response at the lowest dose is 
that the dose is insufficient to produce therapeutic concentrations of the drug at the necessary site of action in most patients. The blunted response at the upper end 
reflects the early dropouts who could not tolerate the therapy. Thus, the results in such studies may well underestimate the efficacy of the drug at the highest doses, in 
contrast to a design in which only patients who needed the higher dose are advanced. This issue is a common problem in the interpretation of all fixed-dose studies.



Rate of Onset of Efficacy

There is no accepted way to determine the rate of onset of antidepressant action ( 148a). Perhaps the most stringent and clinically meaningful test is an examination 
of responder or remitter status (i.e., 50% decrease in symptom severity or full resolution of the syndrome, respectively) as a function of time. These dichotomized data 
address many of the methodological problems inherent in the group average difference approach. The venlafaxine database demonstrates a response rate on 375 mg 
per day that is five times that of placebo after 1 week of treatment ( 143). After 2 weeks of treatment, almost one of three patients receiving this dose had responded 
versus less than one of ten patients on placebo. This difference was both statistically significant (i.e., p < 0.05) and clinically meaningful (i.e., fivefold increase in 
response rate). In addition, there is a statistically significant early separation between venlafaxine and placebo in terms of average reduction in depressive symptoms 
over several double-blind, random-assignment clinical trials ( 144, 145, 146 and 147).

These data are consistent with the observation from basic studies showing that combined administration of drugs that individually inhibit either 5-HT or 
NE uptake pumps, or the administration of high-dose venlafaxine produces a more rapid b-adrenergic receptor subsensitivity (148). In addition, data from 
clinical studies using combined administration of NE and 5-HT reuptake inhibitors demonstrate a more rapid antidepressant action  (119, 119a). These 
onset-of-response data provide physicians with clinically meaningful information when faced with severely ill patients for whom shortening the time to onset of 
antidepressant action is particularly important. In this context, it would be ideal to have similar data on all available antidepressants so that more comparative 
statements about the relative onset of action can be made (148a).

Unique Spectrum of Efficacy

An almost universal question when a new drug is marketed is whether it helps patients who have not responded to other medications. However, because of the 
following, there is rarely a good answer:

There is technical difficulty in doing such studies.
There is high risk involved in this type of study (i.e., finding an answer that is not favorable to the sponsor).
Trials during clinical development are designed to meet registration requirements rather than to answer such questions.

As with other drugs, a methodologically rigorous study addressing this issue has not been done with venlafaxine. Nevertheless, there are data from an open-label trial 
of venlafaxine that warrant comment (149). In this study, high-dose venlafaxine produced an acute response in more than 30% of patients who had historically not 
adequately benefited from adequate trials of at least three antidepressants from different classes or two antidepressants plus ECT. Until more definitive data are 
available, this study does support a trial of high-dose venlafaxine in such patients.

Venlafaxine shares similar advantages with the SSRIs over the TCAs and the MAOIs. In addition, potential advantages of venlafaxine over the SSRIs are as follows:

An ascending dose–antidepressant response curve, with possible greater overall efficacy at the higher doses
Evidence of a clinically meaningful more rapid onset of antidepressant action
Evidence of superior efficacy in hospitalized patients with major depression in comparison with placebo or fluoxetine
Minimal effects on any of the major CYP enzymes in contrast to antidepressants such as fluoxetine, fluvoxamine, or paroxetine

Disadvantages relative to the SSRIs include the potential for blood pressure elevation at higher doses. The marketing of a once-a-day sustained release form of 
venlafaxine has effectively dealt with the need for a twice-a-day dosing schedule with the original immediate release version. That the venlafaxine dose can be 
adjusted is a pharmacological advantage, but it may be a marketing disadvantage, because many physicians may prefer the simplicity of a “one dose fits all” concept, 
as seen with the SSRIs.

Nefazodone

Nefazodone has a chemical structure related to trazodone and incorporates both 5-HT uptake properties plus 5-HT 2A receptor blockade (150, 151, 152 and 153). 
There is evidence from controlled trials that this agent is an effective antidepressant with a favorable side-effect profile.

Nefazodone has some unusual pharmacological properties, not only inhibiting serotonin uptake, but also blocking the 5-HT 2A receptor. It may be that the 
antidepressant effect of serotonin agents is due to mediation of 5-HT 1A transmission in the absence (or even the blockade) of 5-HT 2A transmission. As a result of 
these actions, nefazodone is even more specific in terms of affecting a subtype of serotonin receptor than are the SSRIs or venlafaxine.

Efficacy for Acute Treatment

The clinical trials of nefazodone differed from that of the SSRIs and venlafaxine in that the only truly fixed-dose study was done early in its development ( 154). That 
study had major limitations, such as the doses used were low (50 to 300 mg per day) compared with those later found to be optimally effective. Also, the number of 
subjects was small. Subsequent studies did not use a fixed dose design but rather a targeted dose range design (i.e., low dose = 50 to 300 mg per day and high dose 
= 300 to 600 mg per day) (154). Even though patients were randomly assigned to either range, the physician could adjust dosing within these ranges to maximize the 
treatment outcome. Although the use of fixed dose ranges is reasonable and valid, this design does not permit as straightforward an assessment of the 
dose–response curve as do conventional fixed dose studies. This difference should be kept in mind, particularly when comparing the antidepressant effect size seen 
with nefazodone with that of other antidepressants that were studied using truly fixed dose designs.

Using this fixed dose range design, a series of double-blind, controlled trials with placebo and standard drug (mainly imipramine or fluoxetine) were done ( 154, 155, 
156, 157, 158 and 159). Nefazodone was found to be superior to placebo and equivalent to imipramine and fluoxetine in efficacy. A metaanalysis, including all the 
efficacy studies with nefazodone, examined the magnitude of the antidepressant response as a function of the average daily dose and found an ascending 
dose–antidepressant response curve. The magnitude of the antidepressant effect at doses of 300 to 400 mg per day is comparable with that seen with the SSRIs and 
lower doses of venlafaxine (Table 7-9). This finding suggests that nefazodone at these doses is effective in the same percentage of patients as the other comparative 
antidepressants. At doses of 500 mg per day, however, the magnitude of the response exceeds that seen with the SSRIs but is less than that seen with high-dose 
venlafaxine (i.e., 225 to 375 mg per day).

Interestingly, at 600 mg per day, the response to nefazodone was virtually the same as to placebo. This finding may be an artifact of the study design, however, 
because the clinician could adjust dosage within the dose range based on efficacy and tolerability. Hence, dosages for patients who failed to respond should have 
been adjusted to the highest tolerated dose. Such a design produces a curvilinear dose–response curve with a diminution in response at the highest level because 
dosages for nonresponders are adjusted upward to the highest tolerated dose. In addition, there is the problem of dropouts, which occurs because of the acute 
nuisance adverse effects at high doses, as discussed in the sections on SSRIs and venlafaxine. Nonetheless, this result indicates that there is generally no 
advantage to exceeding 500 mg per day of nefazodone.

Rate of Onset of Efficacy

Nefazodone produced a rapid (i.e., by 1 week) and statistically significant improvement in sleep and anxiety symptoms associated with major depression ( 160). The 
full antidepressant response, however, takes an interval of time comparable with that of the SSRIs. Unlike venlafaxine, there is no evidence that higher doses produce 
a more rapid onset of full remission.

Unique Spectrum of Efficacy

No studies demonstrate unique efficacy for nefazodone in any subgroup of patients with major depression. There is also no rigorous evidence to support the position 
that nefazodone is effective in patients who have not benefited from an adequate trial of another antidepressant. However, there is a double-blind, placebo-controlled 
study showing nefazodone to be superior to placebo in patients hospitalized for major depression.



Advantages of nefazodone relative to SSRIs or venlafaxine include the following:

An ascending dose–antidepressant response curve in contrast to SSRIs
Perhaps a more benign adverse effect profile, particularly with regard to activation and sexual dysfunction, in contrast to the SSRIs and venlafaxine
A potentially more rapid onset of anxiolytic effect
A lack of blood pressure elevation, in contrast to venlafaxine

Disadvantages of nefazodone include the need for a twice-a-day dosing schedule and dose adjustment. Work is under way to develop a once-a-day sustained 
release version of nefazodone. The fact that nefazodone must be started at a lower than usually effective dose and then adjusted to an effective dose is a distinct 
disadvantage. That is made even more problematic because arguably more variability exists among patients in terms of the optimal dose of nefazodone as far as 
efficacy and tolerability than for virtually any other antidepressant. Finally, nefazodone produces substantial inhibition of CYP 3A3/4, leading to the potential for 
adverse pharmacokinetic interactions as well as possible unknown long-term consequences.

Trazodone

A review of several random-assignment, well-controlled trials found trazodone to be 32% more effective than placebo and a nonsignificant 4% more effective than 
tertiary TCAs (Table 7-4 and Table 7-6). The therapeutic dose is 200 to 600 mg per day, and although it has fewer anticholinergic adverse effects, excessive sedation 
may limit the total dose. The absolute milligram dosage is higher than for HCAs, with some patients needing 400 to 600 mg to achieve adequate response. There are 
advantages and disadvantagees to trazodone, which include the following:

Advantages

No anticholinergic effects
Sedation ; useful for agitation and hostility in geriatric patients
May be used as a hypnotic agent
Relative safety with overdose
No quinidine -like effect

Potential disadvantages

Not antiarrhythmic
May induce or exacerbate ventricular arrhythmia (not proven)
Priapism
Postural hypotension

Bupropion

Bupropion has been found to be an effective antidepressant in several double-blind studies ( Table 7-4 and Table 7-6) (161). It is a weak dual reuptake inhibitor of DA 
and NE. There are a number of observations in animals that bupropion can in vivo block the uptake of both DA and NE, including the downregulation of postsynaptic 
b-noradrenergic receptors and protection against the dopamine neurotoxictiy of 6-hydroxydopamine ( 162). Bupropion is also self-administered in animals when using 
the paradigm for amphetamine-like drugs.

However, its relative weak affinity for these uptake pumps has raised questions as to whether either of these mechanisms is relevant to its antidepressant activity. The 
combined plasma concentration of bupropion and its three active metabolites are consistent with the conclusion that the inhibition of both of these uptake pumps likely 
occurs under clinically relevant dosing conditions. For comparison purposes, the combined levels of bupropion and its metabolites are in microgram per milliliter range 
versus the nanogram per milliliter range for almost all other antidepressants ( 163). The only other antidepressant that achieves plasma concentration comparable with 
bupropion is nefazodone and its metabolites ( 164). That observation is also consistent with the relatively weak in vitro affinity of nefazodone and its metabolites for 
5-HT2A receptors and the serotonin uptake pump.

The high levels of bupropion and its metabolites achieved on usual therapeutic doses may also account for its narrow therapeutic index in terms of 
causing seizures. In other words, the levels are sufficiently high that bupropion through another relative weak mechanism is also capable of affecting neuronal firing 
thresholds.

The weak in vitro activity of bupropion is also consistent with its marginal evidence of antidepressant activity, particularly, because its maximal recommended daily 
dose was capped at 450~mg. Bupropion was initially marketed as an immediate release preparation with the recommendation to be taken on a three-times-per-day 
basis. That approval was based on efficacy studies using daily doses as high as 900 mg. After that approval, concern about its potential for causing seizures led to a 
decision to cap the dose at 450~mg. The FDA permitted reanalysis of the efficacy data using only those patients whose daily dose had not exceeded 450~mg in the 
original studies. The efficacy data were not as robust but the FDA still permitted marketing of the product. Many of the earlier studies in the literature report on data in 
patients with doses higher than 450 mg per day because they were published before the heightened concern about dose-dependent seizures with this drug.

These facts must be kept in mind when evaluating the efficacy data with this antidepressant. The best evidence supporting this warning is the recent approval of the 
sustained release version of bupropion. Three double-blind studies were done to support the submission of this formulation for approval. The FDA concluded that all 
three of these studies failed to show that the sustained release version of bupropion in the doses used (i.e., less than 450 mg per day) was superior to placebo in the 
treatment of outpatients with major depression (bupropion summary basis of approval). As a result, this formulation was approved on the basis of bioequivalence with 
the immediate release formulation. The FDA in its approval documents did not specify why it chose to approve this formulation without efficacy data. One possibility is 
that there are reasons to believe that the sustained release formulation is less likely to cause seizures than is the immediate release version at comparable doses. In 
contrast to these failed studies, two relatively small studies published in 1983 reported that immediate release bupropion at doses up to 600 mg per day was superior 
to placebo in the treatment of inpatients hospitalized for major depression ( 165, 166).

Despite the rather modest evidence of efficacy of this drug as an antidepressant at doses of 450 mg per day or less, it can be a useful option for several reasons:

Bupropion appears to be pharmacologically unique relative to other conventional antidepressants and most closely resembles the action of psychostimulants.
Evidence from its initial clinical development program indicates that it works in patients who historically had not responded to TCAs (167).
Bupropion appears to be relatively free of adverse effects on sexual function, in contrast to the SSRIS or venlafaxine (168).
Data support its usefulness in conditions not typically responsive to other antidepressants, specifically adult attention deficit hyperactivity disorder (ADHD) ( 169) 
and smoking cessation (170).
This agent is not sedating, has a low incidence of anticholinergic adverse effects, does not cause weight gain, has no effects on intracardiac conduction, and has 
no significant safety risk beyond seizures in overdoses.

Mirtazapine and Mianserin

Mianserin and its analogue, mirtazapine (i.e., 6-azo-mianserin), are tetracyclic compounds and differ from other antidepressants in terms of the putative mechanism 
responsible for their antidepressant efficacy ( 171). Mianserin is the older drug and is marketed in several countries around the world but not in the United States.

Three double-blind studies found mianserin to be superior to placebo, but 15 studies found it to be slightly less effective than tertiary amine TCAs ( Table 7-4 and 
Table 7-6).

Mirtazapine has been on the market in the United States since August 1996, and it is available in several other countries. The putative mechanism of action mediating 
antidepressant activity is the blockade of several serotonin receptors (i.e., 5-HT 2A and 5-HT2C) and a2-adrenergic receptors (172). The latter effect increases NE 



release by a direct effect on the presynaptic a 2-adrenergic autoreceptor and indirectly increases serotonin release via the tonic effect on the adrenergic input to raphe 
neurons. In addition to these mechanisms of action, mirtazapine and mianserin also block histamine and specific 5-HT receptors (i.e., 5-HT 2A, 5-HT2C, 5-HT3) but have 
minimal affinity for muscarinic ACh receptors or a 1-adrenergic receptors, and do not inhibit either NE or serotonin uptake pumps in contrast to TCAs, SSRIs, 
venlafaxine, or nefazodone.

The approval of mirtazapine in the United States was based on six double-blind, placebo- and amitriptyline-controlled studies in which it was found to be superior to 
placebo and comparable with amitriptyline in terms of antidepressant efficacy ( 173, 174). In a double-blind, crossover study, 63% of patients who failed to respond to 
6 weeks of double-blind treatment with amitriptyline responded to mirtazapine ( 175). In two studies, mirtazapine was found to be efficacious in the treatment of 
patients hospitalized for major depression. In the first study, the antidepressant efficacy of mirtazapine was comparable with that of amitriptyline and superior to 
placebo (176). In the other study, the antidepressant efficacy was superior to that of fluoxetine ( 118). There are advantages and disadvantages to mirtazapine, 
including the following:

Potential advantages

Minimal anticholinergic effects
Sedation; may be useful for agitation and hostility in geriatric patients
Safety in overdose
No quinidine -like effect
No blood pressure effects, including orthostatic hypotension

Potential disadvantages

Daytime sedation
Increased appetite
Weight gain
Transient neutropenia (typically presents and resolves within first 6 weeks of treatment)
Transient mild elevations of liver function tests, particularly serum glutamic-pyruvic transaminase (SGPT) (typically presents and resolves within first 6 weeks of 
treatment)
Rare adverse event of severe neutropenia (3 of 2,796 patients); uncertain causal relationship to mirtazapine treatment

Reboxetine

Efficacy for Acute Treatment

Reboxetine is a norepinephrine selective reuptake inhibitor (NSRI). Based on in vitro studies, reboxetine does not block the reuptake of either dopamine or serotonin. 
It has low affinity for adrenergic, cholinergic, histaminic, dopaminergic, and serotoninergic receptors ( 176). At a dose of 4 mg twice daily, reboxetine has exerted 
substantial inhibition of NE uptake in humans as witnessed by abolishment of the tyramine pressor response ( 177).

Reboxetine is marketed in several countries around the world. However, the FDA has recently rejected its new drug application (NDA) because of insufficient 
evidence of efficacy. Nevertheless, resubmission is planned after the completion of ongoing studies.

Although its mechanism of action is similar to that of desipramine and maprotiline, reboxetine is not a TCA, and, in contrast, does not inhibit electrically excitable 
membranes. For this reason, overdose of reboxetine should not carry a significant risk of cardiotoxicity or seizures. Although a distinct advantage, the aforementioned 
is based on preclinical data because there is minimal clinical experience with overdoses of this drug.

Most efficacy trials with reboxetine have so far only been published in review articles ( 178). Most of these articles did not have peer review and do not contain the full 
details concerning methodology or results. This fact limits the ability to accurately determine its relative efficacy and tolerability. In short-term (4 to 8 weeks), 
placebo-controlled clinical trials, reboxetine produced a response (defined as at least a 50% reduction in severity scores) in 56% to 74% of patients. These results 
were statistically superior to placebo in most studies. Reboxetine was also found to be as effective as imipramine and desipramine in four double-blind, randomized, 
active-controlled (but not placebo-controlled) studies involving more than 800 outpatients or inpatients with major depression. Reboxetine produced equivalent 
antidepressant response rates compared with fluoxetine in two clinical trials, one of which was also placebo-controlled. However, reboxetine was reported to have 
improved social motivation and behavior more than fluoxetine as assessed by the newly developed Social Adaptation Self-Evaluation Scale. In all of the studies, 
reboxetine had a similar time (i.e., 2 to 3 weeks) to onset of the antidepressant efficacy as do other antidepressants.

Monoamine Oxidase Inhibitors

Interest in drugs that inhibit monoamine oxidase has been spurred, not only by controlled studies that document their antidepressant efficacy, but also by the 
demonstration of their benefit in the treatment of the following:

Atypical depression
Mixed anxiety and depressive disorders
Panic disorder, with or without agoraphobia
Eating disorders, particularly bulimia (because of required dietary restrictions; however, this may not be a feasible therapy in many of these patients)

Iproniazid was the first widely prescribed MAOI. Realization that this drug can produce rare but dangerous liver toxicity led to the synthesis of the other hydrazine 
MAOIs, such as isocarboxazid, nialamide, and phenelzine, as well as the nonhydrazine MAOIs, tranylcypromine, and pargyline.

There are two types of monoamine oxidase (i.e., A and B), which represent different proteins. MAO-A preferentially deaminates serotonin and NE, whereas MAO-B 
preferentially deaminates dopamine, benzylamine, and phenylethylamine. Certain substrates (e.g., tyramine and tryptamine) are comparably deaminated by both 
types.

Important intraspecies differences are found in the relative proportions of MAO-A or MAO-B in tissues [e.g., human brain has more MAO-B (about 70%) activity; rat 
brain has more MAO-A]. After administration of an MAOI, intracellular levels of endogenous amines (e.g., NE) increase, but levels of amines not usually found in 
humans (tryptamine and phenylethylamine) also increase, followed by a compensatory decrease in amine synthesis because of feedback mechanisms. Levels of 
other amines or their metabolites (i.e., false transmitters) increase in storage vesicles and may displace true transmitters, while presynaptic neuronal firing rates 
decrease. After 3 to 6 weeks, brain serotonin may return to normal levels and NE levels may decrease. There is a compensatory decrease in the number of d2 and b 
receptors, including b-adrenergic receptor-related functions (e.g., NE-stimulated adenyl cyclase).

Most presently available MAOIs are irreversible inhibitors of the enzyme, forming a chemical bond with part of the enzyme or the flavin adenine dinucleotide cofactor. 
When treatment is stopped, inhibition continues for a time until MAO levels return to normal as the new enzyme is synthesized. Thus, phenelzine, isocarboxazid, and 
tranylcypromine are all irreversible, nonselective MAOIs. Clorgyline, however, is an irreversible, selective MAO-A inhibitor; moclobemide is a reversible, selective 
MAOI; l-deprenyl and pargyline are relatively selective, irreversible MAO-B inhibitors.

Although the half-life of an MAOI is short (hours), the half-life of MAO inhibition is about 2 weeks because it takes that long for the new enzyme to be synthesized. 
Some have speculated that phenelzine may be metabolized by acetylation and that there are two hereditary types (i.e., slow and fast acetylators), with slow 
acetylators presumably having a greater degree of MAO inhibition. There is limited support for the theory that slow acetylators have a better response, whereas other 
investigators find no difference ( 179). More importantly, there is no evidence that phenelzine is indeed acetylated.

New Approaches to MAOIs



Given the unique efficacy of MAOIs, there have been several attempts to develop kinder and gentler versions. A transdermal form of selegiline is one promising 
approach. Another approach is the development of selective and reversible MAOIs (180).

Selegiline is an irreversible but relatively selective inhibitor of MAO-B. An oral preparation is currently marketed as a treatment for Parkinson's disease. An oral dose 
produces meaningful inhibition of MAO-B but not MAO-A. The concept behind the transdermal patch is to preferentially deliver more selegiline to the brain 
than to the liver such that meaningful inhibition of both MAO-A and MAO-B is achieved in the brain but only MAO-B inhibition is achieved in the liver. The 
goal is to have antidepressant efficacy without the risk of tyramine-induced hypertensive crisis. Recent studies have suggested that the selegiline transdermal system 
(STS) may have achieved this goal. Normal volunteers given STS 20 cm3/20 mg for 13 days were able to consume more than 300 mg of tyramine without experiencing 
any clinically relevant increases in systolic or diastolic blood pressure ( 181). Yet, a double-blind study found that the same STS regimen was statistically superior to 
placebo in the treatment of outpatients with major depression ( 182). The response rate was 37% for STS versus a 24% response rate for placebo with response 
defined as at least a 50% reduction in HDRS scores. If further studies are positive, then physicians may be able to treat cases with an MAOI with an appreciable lower 
risk of causing hypertensive crises.

Another approach is to develop selective and reversible MAOIs. The goal again is to produce agents with a minimal risk of tyramine reactions and thus markedly 
diminish the need for the dietary restrictions that have plagued the use of nonselective and irreversible A, B inhibitors. Collaborative clinical trials of the reversible 
inhibitors of monoamine oxidase A (RIMAs) in Europe have included more than 2,000 patients, many hospitalized for more severe, endogenous depressive episodes 
(183). In comparison trials with the TCAs, the onset of effect with RIMAs was also more rapid in some cases.

The best studied of this group is moclobemide, which has been equal in efficacy to tertiary amine TCAs and superior to placebo ( Table 7-10 and Table 7-11). Despite 
these promising results, the development of moclobemide in the United States was discontinued, presumably because of failure to separate from placebo in 
double-blind studies.

TABLE 7-10. Characteristics of MAOIs

TABLE 7-11. MAOIs versus placebo: acute treatment

Other RIMAs under investigation include the following:

Brofaromine
Cimoxatone
Toloxatone

If type A inhibitors eventually prove to be as efficacious as other MAOIs and non-MAOIs, there is no doubt that some clinicians will prescribe them with increasing 
frequency. In addition, if there is minimal risk of adverse interactions with tyramine and other substances (e.g., sympathomimetics), medical and legal concerns about 
their use will be appreciably reduced.

Table 7-10 summarizes the characteristics of several of RIMAs, which are either clinically available or under study. There are advantages and disadvantages to these 
agents, including the following:

Potential advantages

No nonspecific biochemical or pharmacological actions
Antidepressant effect attributed to effect on isoenzyme MAO-A only; therefore, propensity to cause tyramine potentiation is substantially reduced
Effective in endogenous and atypical depression
The ability to monitor the presumed mechanism of action  (i.e., monoamine oxidase inhibition) using platelets as a surrogate rather than monitoring the plasma 
drug level

Potential disadvantages

Effective dosage is variable
Adverse effects —loss of appetite, nausea, and other gastrointestinal disturbances; insomnia
Shorter duration of action
Idiosyncratic responses from time to time
Substantially different pharmacodynamic profiles from earlier MAOIs

Efficacy for Acute Treatment

At one time, TCAs were thought to be more effective than the MAOIs, but recent investigation has found these two classes equally effective ( 184). The poorer showing 
in some of the earlier studies was the result of subtherapeutic doses of MAOIs administered to treatment-resistant populations (e.g., psychotic depressions, which are 



not usually responsive to any form of monotherapy).

The efficacy of phenelzine and tranylcypromine has now been well established by several large, double-blind studies, which found them equal to tertiary amine TCAs 
and clearly superior to placebo ( Table 7-11 and Table 7-12) (185). Other studies indicate that atypical depressions may respond better to MAOIs and typical 
depressions to TCAs; however, most find that their similarities are more obvious than their differences ( 186). One research group has suggested that anergic, bipolar 
patients respond particularly well to tranylcypromine and other MAOIs ( 187). Extensive clinical experience indicates the MAOIs are often effective when TCAs have 
failed.

TABLE 7-12. Summary of controlled double-blind studies of MAOIs

Other Drug Therapies

Psychomotor Stimulants

Cocaine, amphetamine, dextroamphetamine, methylphenidate, and pemoline are classified as psychomotor stimulants, producing an acute euphoria in control 
subjects, as well as a wide variety of responses in psychiatric patients. These stimulants are also effective in postponing the deterioration in psychomotor 
performance that often accompanies extreme fatigue, a property that may be useful in some carefully selected cases.

Although there is no doubt that amphetamines or other psychomotor stimulants induce an initial euphoria, there is considerable doubt that they can serve as 
long-lasting antidepressants. Cocaine, for example, produces a euphoria almost immediately after i.v. injection and within a few minutes after intranasal 
administration, but the euphoria, as well as the tachycardia, decrease at a slightly faster rate than the level of plasma cocaine. A second dose given 1 hour later fails 
to produce a similar level of euphoria or tachycardia, suggesting a rapid tachyphylaxis.

Amphetamines

One British study found amphetamine to be no different than placebo in the treatment of depressed outpatients ( 188); a second study found amphetamine less 
effective than phenelzine and no better than placebo (189); and a Veteran's Administration (VA) study found dextroamphetamine no more effective than placebo in 
hospitalized depressed patients (190). Uncontrolled clinical evidence indicates that amphetamine may occasionally be of value, but, except for a mild, early, transient 
benefit, there is no evidence that amphetamine can ameliorate moderate-to-severe depressive episodes.

Methylphenidate

The authors have encountered some patients refractory to all other therapies who had a dramatic, full, rapid, and sustained response to methylphenidate. One study 
found methylphenidate effective in treating mildly depressed outpatients, particularly those who drank three or more cups of coffee a day ( 191). A replication study did 
not find a drug–placebo difference on the physician's ratings, but did demonstrate one for the patients' subjective assessment of improvement ( 192). Another blind 
study of methylphenidate found improvement in an outpatient group ( 193). Finally, two of three trials of methylphenidate in apathetic, senile geriatric patients showed 
that this drug produced more improvement than placebo (194). To date, no evidence indicates that it is beneficial in cases of moderate-to-severe depression.

Complications

All psychostimulants can cause jitteriness, palpitations, and psychic dependence. Depression may arise after their discontinuance, and high doses can produce a 
florid psychosis. On occasion, even small doses of amphetamine can precipitate psychotic episodes in those with an underlying predisposition (e.g., schizophrenic 
disorder).

Summary

Five studies of amphetamine for depression were clearly negative, with none finding it more effective than placebo. Although there were occasional hints of efficacy, 
in one study amphetamine was even less effective than placebo.

The results with methylphenidate, however, are more impressive. Two of three studies found a significant effect and the third found improvement on the patients' 
subjective evaluation. Although amphetamine and methylphenidate are similar in their pharmacology, they differ in some respects. Amphetamine releases dopamine 
from newly synthesized pools (a-methyl-p-tyrosine-sensitive pool); whereas methylphenidate releases dopamine from storage sites (reserpine-sensitive sites). This 
pharmacological difference could be related to the apparent greater efficacy of methylphenidate.

In conclusion, there are also isolated reports of depressed patients who fail to respond to standard antidepressants but do well on low doses of stimulants. There are 
also some limited trial data supporting antidepressant efficacy for methylphenidate but not amphetamine.

Lithium

Lithium has been found to be superior to placebo, particularly as an acute treatment for the depressed phase of a bipolar disorder ( Table 7-13). Mendels et al. (195) 
reviewed and Souza and Goodwin (196) statistically combined the data from many of the same trials. Their results also indicate that the marginal evidence for the 
acute antidepressant effect of lithium was in the bipolar depressed patient group.



TABLE 7-13. Lithium versus placebo: acute treatment

In addition, the use of lithium as an augmentation to standard antidepressants has been the most effective strategy in partially responsive depressive episodes (see 
“Alternative Treatment Strategies” later in this chapter).

Antipsychotics

There are several early studies addressing the possible antidepressant effects of neuroleptics (e.g., chlorpromazine, thioridazine, chlorprothixene); however, 
interpretation of their results is complicated by the inclusion of patients with anergic schizophrenia, psychotic depression, or compensation neurosis ( Table 7-14) 
(197). In general, antipsychotics seemed better for anxious or hostile, rather than retarded depressions. In contrast, a VA random-assignment, double-blind study 
found that imipramine was superior to placebo for retarded depression ( 198). It is not clear how to translate this finding into a clinically meaningful strategy for treating 
depression.

TABLE 7-14. Summary of controlled double-blind studies of neuroleptics for depression

Benzodiazepines

Benzodiazepines (BZDs) have been used for the treatment of depression because their sedative effects can reduce insomnia, agitation, and anxiety symptoms that 
frequently accompany depressed states. Considerable evidence also indicates that major depression may accompany panic and agoraphobic disorders ( 199, 200 and 
201). When depression precedes the onset of panic disorder, clinical experience suggests a better response to antidepressants than to BZDs, although no studies 
have directly addressed this issue (202). Conversely, available evidence indicates that when depression occurs after the onset of panic disorder, treatment with either 
a BZD or a tricyclic may result in concomitant improvement of both the panic and depressive symptoms ( 198, 199, 200, 201, 202 and 203). Depression, however, has 
been reported to be an adverse effect of BZD treatment.

Compared with TCAs and MAOIs, BZDs have a rapid onset of action, have fewer unpleasant adverse effects, and are considerably less toxic. Despite these 
advantages, however, BZDs (with the possible exception of alprazolam, discussed later) generally appear devoid of true antidepressant effects. When the results of 
several well-controlled studies totalling 1,275 patients were summarized, the overall response to BZDs was 51% versus 73% for standard antidepressants. This 
generated a highly significant difference ( p < 10–16) on the Mantel-Haenzsel test in favor of the antidepressants ( Table 7-15).

TABLE 7-15. Benzodiazepines versus standard antidepressants: acute treatment

Schatzberg and Cole (204) reviewed 20 controlled studies of BZDs used in the treatment of a mixed profile of depressions and also concluded that, although anxiety 
and insomnia may be significantly relieved, core depressive symptoms (e.g., psychomotor retardation and diurnal variation) remain essentially unchanged. Some 
positive resolutions were seen in depressions associated with a high level of anxiety, but there was little evidence for efficacy in more severe depressions without 
prominent anxiety.

In addition, Cassano et al. (205) reviewed a series of studies comparing a TCA with a BZD for “neurotic” and “endogenous” depressions, as well as anxiety states. 
They concluded that BZDs were effective in reducing insomnia, agitation, and anxiety, and had some effect in elevating mood and improving social adjustment, but 
were not effective in improving core depressive symptoms. Furthermore, “endogenous” patients given BZDs often appeared to experience residual symptoms. Noting 
that these findings suggest that BZDs could be useful adjuncts to TCAs, Klerman, nevertheless, cautioned against this approach, because these agents have been 
reported to aggravate depression, possibly increase the risk of suicide, and may lead to a more chronic syndrome ( 204, 205, 206, 207, 208, 209 and 210). By 
contrast, Fawcett (211) suggests that treatment with anxiolytics may decrease suicidal behavior in anxious, depressed patients. Conceivably, the use of BZDs in 
anxious, agitated depression could lead to an association between suicide and BZD treatment on a statistical rather than a causative basis.

When BZDs, particularly those with short half-lives (e.g., alprazolam and lorazepam), are used with nonsedating antidepressants such as secondary amine TCAs 
(e.g., desipramine, nortriptyline), SSRIs, and venlafaxine to treat insomnia, patients may experience offset symptoms (dysphoric mood, agitation, increased insomnia) 
when they have trough blood levels the next day. They may then take a higher dose on following nights, possibly leading to increased physiological and psychological 
dependence, prolongation of depressive states, and social disability.

Alprazolam and Adinazolam

There were large development programs to test the efficacy of both of these triazolobenziapines ( 211, 212, 213 and 214). Neither drug was able to convincingly 
separate from placebo. Hence, their development was abandoned.

Complications



BZDs may exacerbate depression and possibly increase suicide risk. Case reports and clinical trials also indicate that BZD treatment of generalized anxiety and panic 
may result in emergence of depression (215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225 and 226). In some of these reports, depression is ill-defined, but in 
others, it met DSM-III criteria for a major depressive disorder, requiring treatment with an antidepressant ( 225, 226). Depression has been reported with a variety of 
BZDs (alprazolam, bromazepam, clonazepam, diazepam, lorazepam), but there is no evidence that one is more likely than another to cause or aggravate depressive 
illness.

Risk may be increased in patients with low trait anxiety or when higher than usual BZD doses are used ( 219, 222, 223, 225, 226). Depression may abate if dosage is 
decreased, although discontinuation and treatment with an antidepressant may be required ( 222, 225, 226).

Alprazolam has no significant anticholinergic or cardiovascular effects, but in almost all studies reporting adverse effects, alprazolam-induced sedation was 
comparable with or greater than that of the tertiary amine TCA. In one comparison with desipramine, drowsiness led to motor vehicle accidents in 2 of 16 outpatients 
taking alprazolam and required discontinuation in another 3 ( 212, 213).

The risk of dependency for any BZD and related compounds increases with longer use and higher dosages. The relative risk among members of this class for causing 
dependency and the severity of withdrawal appears to be related to two pharmacological characteristics: one pharmacodynamic and one pharmacokinetic. 
Pharmacodynamically, the risk is higher the greater the potency of the BZD for binding to the BZD binding site and thus potentiating the central effects of the 
neurotransmitter GABA. Pharmacokinetically, the risk appears to increase the shorter the half-life of the compound because it increases the likelihood that clearance 
can occur before compensatory readjustment. Both of these reasons appear to explain why the likelihood and the severity of withdrawal are greater with 
triazolobenzodiazepines such as alprazolam, than with the older, less potent and more long-lived BZDs such as diazepam.

Such withdrawal can be serious. For example, Goldberg and colleagues ( 227) reported the occurrence of a seizure in a patient who, against instructions, failed to 
taper alprazolam but instead abruptly discontinued it. Of note, the triazolobenzodiazepines probably have the highest withdrawal seizure rate of all BZDs, and 
possibly of all psychotropics.

Azapirones

Buspirone is the only member of this class marketed in the United States. Several compounds in this class, however, have been in active clinical trials in this country 
and include gepirone, ipsapirone, and tandospirone. The last is marketed in some countries as an anxiolytic. Members of this class are structurally, 
pharmacodynamically, and pharmacokinetically similar. They are all partial agonists at the 5-HT 1A receptor, although there are some differences among them in terms 
of the degree to which they act as partial agonists. They also all have a relatively short half-life, generally in the range of 3 to 6 hours, and are metabolized by 
cleavage to compounds that do not have activity at the 5-HT 1A receptor.

Each of these drugs unsuccessfully underwent extensive clinical trial testing for possible antidepressant activity. The inability to demonstrate such activity could have 
been due to the difficulty in achieving sufficiently stable plasma drug levels of these compounds over the dosing interval because of their short half-life. However, 
several sustained release formulations of these drugs also were unable to demonstrate superiority over placebo in double-blind trials. That fact calls into question 
whether partial agonism of the 5-HT1A receptor is a viable mechanism of antidepressant activity. Despite the current discouraging performance of this class of drugs 
as antidepressants, studies are currently under way with a sustained release version of gepirone. %

Natural Remedies

An ironic consequence of the success of rational drug development in psychiatry has been the recent increased interest and use of natural compounds and herbs to 
treat clinical depression. All of the herbal remedies discussed herein contain pharmacologically active ingredients, which may produce beneficial or adverse effects. 
After all, opium, cocaine, and curare are herbal products. Being “natural” is not synonymous with being safe or ineffective. As a general rule, any chemical, which 
through its action on the human body can produce a beneficial effect, can also cause an adverse effect, often through the same mechanism of action. Many patients 
take these remedies without telling their physicians, setting the stage for potential untoward results caused by the natural remedy–drug interaction, either 
pharmacokinetic or pharmaco-dynamic.

The use of herbs has also been fueled by the increased awareness of clinical depression and its treatment as a result of the marketing efforts of major pharmaceutical 
companies. That effort has transformed prescription antidepressants into one of the largest dollar sales category in pharmaceuticals such that the sales for a “block 
buster” antidepressant can be more than 2 billion dollars per year. Not surprisingly, then, herbal remedies or “phytomedicine” has also become a multibillion 
dollar industry in the United States with an estimated one in ten Americans having used herbal agents within the past year, with or without their physician's 
knowledge.

Herbal remedies are used for a wide range of psychiatric and nonpsychiatric medical conditions, but a number are specifically touted as being useful in treating 
depression. These agents include the following:

Hypericum perforatum, or St. John's Wort (also known as Klamath weed)
Ginkgo biloba
Ginseng
Lobelia inflata
Mentat
Morinda citrifolia / and officinalis
Rhazya stricta
Valeria officinalis

Herbal remedies currently are considered “dietary supplements” and, hence, are regulated under the same provisions as foods. Thus, to be marketed, these products 
do not have to meet the same stringent manufacturing or testing requirements as do patented drugs. The net result is twofold:

There is the potential for significant variability in the composition of these remedies from producer to producer and even year to year variability for the same 
producer (just like good and bad years for wine from the same vineyard).
There is limited information about the clinically relevant pharmacology of these products.

The variability in composition is because these are natural products and often are not pure extracts of a single chemical. Instead, they often contain multiple 
chemicals that may contribute to different beneficial or adverse effects. Composition may also vary as a function of what part of the plant is used to make the product 
(e.g., the root versus the stalk). In contrast to patented medications, there is no requirement to prove safety or efficacy to market it. There is also no requirement to 
define the basic pharmacology of the product. Hence, there is often little substantive knowledge about the pharmacodynamics or the pharmacokinetics of the 
compound or constituents.

Given the widespread use of herbal products, the current situation is gradually changing. Attempts are being made by some of the manufacturers of herbal remedies 
to establish good manufacturing standards and labeling that specifies the relative composition of the product. More research is also being done on their 
pharmacology. Nevertheless, these efforts pale in comparison with what is required for the approval of patented medications.

This situation is reminiscent of the early days of the approval of patented medications. In general, the history of the development of regulations governing drug 
approval has been the direct result of serious untoward events. Examples include the deaths of more than 100 children in 1938 as a result of the use of diethylene 
glycol in a solution of sulfanilamide or the thalidomide-induced birth defects in the early 1960's. Only time will tell whether self-regulation by the herbal industry will 
prevent such a disaster from rewriting the current rules that govern their marketing and promotion.

Hypericum perforatum (St. John's Wort)



This herbal product has the most data available to support its usefulness as an antidepressant. Nevertheless, only minimal information is available about its 
pharmacology and its relative risk–benefit ratio. At least seven different biologically active chemicals have been isolated from crude extracts of hypericum. Several are 
ubiquitous in the plant kingdom. The exceptions are hypericin and pseudohypericin, which have been assumed to be responsible for any antidepressant activity of this 
product. Nevertheless, there is the potential for one or more of these seven compounds and their metabolites to mediate desired or undesired effects, particularly 
when used in combination with other medications (i.e., herb–drug interactions).

Hypericum has several potential mechanisms of action, including affinity for multiple neuroreceptors, uptake pumps for all three biogenic amines, and monoamine 
oxidase (228, 229). Hypericum, based on in vitro studies, is equipotent at inhibiting the uptake pumps for serotonin, dopamine, and NE. No patented antidepressant 
can make that claim. However, hypericum has only weak affinity for these mechanisms in comparison with approved antidepressants such as the SSRIs and TCAs. 
Hence, the question remains as to whether hypericum under its usual dosing conditions achieves high enough concentrations to produce a magnitude of effect that is 
likely to be physiologically relevant or comparable with that seen with marketed antidepressants ( 230). Of interest, subchronic administration of hypericum produces 
downregulation of b-adrenergic receptors in rodent frontal cortex as do TCAs. However, it produces up-regulation of 5-HT 2 receptors, which is an effect opposite to 
that of SSRIs and TCAs (228, 231).

Although the actions of hypericum on biogenic amine mechanisms could mediate its potential antidepressant efficacy, these actions also raise the possibility that 
hypericum could interact with drugs that affect any one of the three principal biogenic amine systems ( 232). Thus, caution should be exercised when prescribing 
biogenic amine active drugs to individuals taking hypericum.

Although little is known about the pharmacodynamics of hypericum, even less is known about its metabolism or its potential to affect the metabolism of other drugs. 
However, hypericum has recently been shown to produce substantial induction of CYP 3A3/4 such that a warning has been issued about its ability to decrease the 
levels of protease inhibitors to less than effective concentrations. Thus, physicians will likely need to prescribe higher doses of CYP 3A3/4 substrates when a patient 
is taking hypericum just as in patients on carbamazepine, a classic CYP 3A 3/4 inducer.

A number of studies have been performed on the efficacy of St. John's Wort as an antidepressant. Several meta-analyses of these studies have also been published. 
The first such metaanalysis involved 23 randomized trials (15 placebo-controlled and eight active-controlled) involving 1,757 outpatients. It concluded that there was 
preliminary evidence supporting hypericum extracts as being superior to placebo in patients with mild to moderate clinical depression ( 233). Two more recent reviews 
of subsequent, placebo-controlled studies also concluded that hypericum is more effective than placebo but possibly less effective than TCAs ( 234, 235). At least two 
large-scale, multicenter, double-blind, placebo- and active-controlled studies are ongoing in the United States, testing the efficacy of hypericum versus an SSRI in 
patients with major depression. The results of these studies should further clarify the role of hypericum in the treatment of depressive disorders.

The most common adverse effects of hypericum are similar to those of SSRIs and include the following:

Gastrointestinal symptoms
Dizziness
Confusion
Fatigue
Sedation (236)

Its adverse effect profile suggests that hypericum may produce physiologically relevant serotonin uptake inhibition comparable with that seen with SSRIs. 
Photosensitivity has also been rarely reported ( 237).

Of interest, treatment with hypericum is more expensive than with TCAs. Although it is somewhat less expensive than fluoxetine and paroxetine, depending on the 
formulation of hypericum used, its cost is comparable with that of sertraline.

Ginkgo biloba

Standardized extracts of ginkgo have been studied in Europe for the treatment of vascular dementia ( 238), and the lay literature cites this agent as having 
antidepressant activity (239). The latter appears to be based on one double-blind trial in 40 elderly patients who had not responded to TCAs. The authors reported a 
statistically better response on ginkgo compared with placebo ( 240). Ginkgo has numerous actions, including effects on platelets (e.g., antagonism of 
platelet-activating factor, inhibition of platelet aggregation and degranulation, and inhibition of platelet adhesion) ( 238). In terms of CNS effects, ginkgo has been 
reported to inhibit MAO-A and -B, bind to 5-HT 1A, and normalize cholinergic transmission (238).

Consistent with these multiple actions, ginkgo is not innocuous, with adverse effects that include the following:

Gastrointestinal disturbances
Headache
Restlessness
Dermatitis (239)

Several case reports of spontaneous bilateral subdural hematomas associated with chronic ginkgo use have been reported ( 241, 242). Although these reports may 
simply reflect the underlying vascular problems for which ginkgo is most often taken, they may also be due to the effect of ginkgo on platelet function. There has also 
been one case of tonic-clonic seizures and loss of consciousness following a ginkgo overdose in an infant ( 243).

Ginseng

Ginseng is cited in the lay literature as effective for multiple symptoms including depression ( 239), yet, there are no controlled trials, and little is known about its 
pharmacodynamics or pharmacokinetics. There are reports that suggest it may decrease the effect of warfarin and increase levels of digoxin ( 244, 245). Two case 
reports have suggested that concomitant administration of ginseng and phenelzine can cause insomnia, headache, tremulousness, irritability, and visual 
hallucinations (246). It also has estrogenic and androgenic properties, including androgenization and unexplained vaginal bleeding in postmenopausal women.

Valeria officinalis

This herb has been part of folk medicine since pre-Christian times ( 247). It has been primarily used as a sedative and for the treatment of epilepsy. Consistent with 
this use, this herb reportedly can increase synaptic concentrations of GABA ( 248). GABA has also been isolated from valeria and extracts of valeria have been 
reported to bind to GABA receptors in rat brain. Although valeria has been reported to be active in rodent models of depression, there have been no efficacy trials in 
humans. The potential adverse effects of valeria include the sensation of strangeness ( 247) and several cases of liver damage (e.g., central lobular necrosis) ( 249). 
Mutagenicity in bacteria has been reported and attributed to unstable, water-insoluble valepotriates ( 238). As a result of these reports, many, but not all, commercial 
preparations of valeria use water-soluble extracts standardized for their content of valeric acid.

Other Herbal Remedies

Lobelia inflata, mentat, Morinda citrifolia and officinalis, and Rhazya stricta have all been suggested to have antidepressant properties. There are no controlled studies, 
however, with any of these herbal products to support these claims. Moreover, these products are not innocuous.

Lobelia is a nicotine-like herb that acts as an agonist at the nicotinic ganglion. Consistent with this action, it can be dangerous in an overdose, causing respiratory 
distress, rapid heart rate, sweating, decreased blood pressure, convulsions, and coma. As a result, the FDA has declared it to be an unsafe herb ( 238).

Mentat is used as a cognitive enhancer. Essentially no information on its pharmacology, efficacy, or safety in humans is available.



Morinda citroflia and officinalis is composed of multiple compounds including nystose, succinic acid, 1F-fructofurnaosylynytose, an inulin-type hexasaccharide, and 
hepatasaccharide (250). This observation is useful when considering the complexity of trying to understand the pharmacology of herbal products. Essentially, no 
information on its pharmacology, efficacy, or safety in humans is available.

Rhazya stricta is a poisonous plant used as a traditional folk medicine in the United Arab Emirates. It has possible antineoplastic effects and may have considerable 
cytotoxicity. Although antidepressant activity has been suggested on the basis of animal studies ( 251), essentially no information on its pharmacology, efficacy, or 
safety in humans is available.

S-Adenosyl-l-Methionine

S-Adenosyl-l-methionine (SAMe) is a naturally occurring substance whose primary role appears to be that of a methyl donor in the CNS ( 252). It participates in the 
metabolism of various biogenic amines implicated in the pathogenesis of depressive disorders. Several investigations have indicated that it may be an effective 
antidepressant with minimal adverse effects.

We performed a Mantel-Haenszel test on three studies comparing SAMe with placebo and found that this agent was significantly better (i.e., chi square = 26.0; p < 3 
× 10–7) (253). A second Mantel-Haenszel test on nine studies comparing SAMe with standard antidepressants revealed a chi square of 6.7 ( p < 0.01). In sum, 109 of 
142 SAMe-treated patients and 80 of 124 TCA-treated patients were classified as responders (i.e., a 12% difference favoring SAMe) ( 253).

Results of a literature review and metaanalyses were consistent with our preliminary findings, all of which show a greater efficacy for SAMe over placebo and 
comparable efficacy with TCAs. Furthermore, adverse effects with this agent were generally negligible in comparison with those associated with TCAs. Even though 
there was a trend in most studies favoring SAMe over the TCAs, the number of subjects was small. Furthermore, the significant difference with the metaanalysis was 
based principally on the results of two studies, suggesting caution in its interpretation. Unfortunately, difficulties in developing a stable oral preparation of this drug 
have impeded its development for routine clinical use.

Choice of Antidepressant

When selecting an antidepressant, the following should always be considered:

Use of monodrug therapy whenever possible
Safety and tolerability, keeping in mind that these are different concepts (i.e., a treatment may be safe but poorly tolerated, whereas another treatment is well 
tolerated but with a low margin of safety)
Class and spectrum of activity of a given antidepressant
Likelihood of pharmacokinetic or pharmacodynamic interactions, with the goal of minimizing adverse interactions with other drugs or medical conditions
Ease of administration (to maximize the likelihood of treating with the optimal dose and to facilitate patient compliance)
Confidence in its use, generally based on: 

Years of patient exposure
Number and quality of controlled trials, including data on effectiveness for severe, as well as milder, episodes
Number and variety of patients treated in terms of age, health status, and concurrent medications

Cost and cost effectiveness
When psychotic symptoms are present, use of a combination of antidepressant plus antipsychotic or a trial with ECT

Certain clinical variables are also helpful in choosing a drug for an initial trial, including the following:

If the patient (or a family member) has had a previous positive response to a particular drug, it should be considered as a first choice.
If patients have predominant symptoms of insomnia or psychomotor agitation, a more sedating drug (e.g., trazodone or mirtazapine) may benefit initially but 
could be problematic later in therapy (i.e., cause excessive sedation once sleep normalizes).
In psychomotorically retarded patients, many clinicians prefer to use a less sedating drug (e.g., an SSRI, venlafaxine, bupropion, or desipramine), but definitive 
evidence is lacking.
Patients with cardiovascular disorders or those predisposed to anticholinergic adverse effects (e.g., elderly or diabetic patients) probably do best on drugs low in 
these effects (e.g., an SSRI, venlafaxine, or bupropion).
Depressed patients with an eating disorder (i.e., anorexia or bulimia) or a history of seizures should not take bupropion or maprotiline because of an increased 
risk of seizures.
Highly suicidal patients should be given agents posing less risk of lethality with overdose and less risk of interacting with other drugs taken in an overdose 
attempt (i.e., sertraline, citalopram, or venlafaxine).

For the same reason, sertraline, citalopram, and venlafaxine are the preferred antidepressants for elderly and medically ill patients.

Antidepressant Classes

With the preceding issues in mind, the clinician can begin to formulate a logical and systematic approach to antidepressant therapy. At present, several classes of 
antidepressants are available as defined by the presumed mechanism of action underlying their antidepressant efficacy ( Table 7-16).

TABLE 7-16. Classification of antidepressants by chemical structure and mechanisms of action

The benefit of having different classes to choose from includes the apparent difference in their mechanisms of action (which may lead to differences in their range of 
antidepressant activity), as well as differences in tolerability and safety. Knowledge about these differences can then be used to tailor drug treatment for a given 
patient, thus optimizing outcome.

The SSRIs and other newer antidepressants have replaced the TCAs as the antidepressants of first and even second choice for most physicians. The reason is that 
they have greater safety and better tolerability rather than efficacy. There is still no class of antidepressant, however, that is better than TCAs in terms of efficacy. 
Another advantage of all newer antidepressants, except the phenylpiperazines (i.e., nefazodone and trazodone) and bupropion over TCAs is the ability to start with a 
dose that is usually effective rather than having to start at a subtherapeutic dose and adjust upward later.



Selective Serotonin Reuptake Inhibitors

Members of this class have response and remission rates equal to the TCAs in outpatients with major depression. Fluoxetine, paroxetine, and sertraline can be 
started at their usually effective dose ( Table 7-17). The recommendation for citalopram is to initiate treatment at 20 mg per day and then advance to 40 mg per day, 
which was the lowest dose to separate from placebo in the double-blind trials with this SSRI. As noted previously, fluvoxamine is not labeled as an antidepressant in 
the United States. Fluoxetine, paroxetine, and sertraline all have flat dose–antidepressant response curves based on double-blind, placebo-controlled, fixed-dose 
studies. This means that the magnitude of the antidepressant effect on average does not increase with higher doses; however, the dropout rate resulting from adverse 
effects does increase with higher initial starting doses. In fact, the average magnitude of the antidepressant effect in the fixed-dose studies with fluoxetine and 
paroxetine was somewhat lower at higher doses, because more patients dropped out before they had an opportunity to experience a full therapeutic effect.

TABLE 7-17. Selective serotonin reuptake inhibitors: dose regimens

Nevertheless, there is wide interindividual variability in the metabolism of SSRIs, comparable with that of TCAs. Therefore, some patients who rapidly or slowly clear 
these drugs may need a higher or lower dose, respectively, than the usually effective dose. This issue is further addressed in the section on therapeutic drug 
monitoring later in this chapter.

The need for dose adjustment presents a special problem for fluoxetine, because of the extended half-life of its active metabolite, norfluoxetine (i.e., 7 to 
15 days). Because of autoinhibition of metabolism, these half-lives are even longer at higher doses. These half-lives are also longer in healthy individuals older than 
age 65 years. Because it takes as long as 1 to 2 months to achieve steady-state concentrations of norfluoxetine, it becomes difficult to determine the optimal dose for 
the patient who needs a dose other than 20 mg per day.

Virtually all patients can be treated using a once-a-day schedule with the SSRIs. The dose is typically given in the morning with or without meals, although taking the 
medication with meals may reduce the likelihood of nausea that can occur early in treatment. Given the long half-life of norfluoxetine, fluoxetine could be given 
as infrequently as once a week and still achieve therapeutic steady-state plasma drug levels . Thus, it could be used as a “depot” oral medication, allowing for a 
supervised once weekly dose administration for the noncompliant patient who is not in a setting that permits daily supervision of drug administration, similar to the use 
of depot neuroleptics for the noncompliant patient with psychosis.

Those who fail to respond to an SSRI may respond to a TCA, and vice versa. Thus, these two broad-spectrum classes can be used in a sequential strategy to 
adequately treat the majority of cases. However, many physicians try another newer antidepressant (e.g, venlafaxine, bupropion, nefazodone) in such patients 
because of the safety and tolerability problems associated with TCAs. Of note, the tolerability profile of secondary amine TCAs such as desipramine is as favorable as 
any of the newer antidepressants and probably better than nefazodone. Nevertheless, the secondary amine TCAs have a therapeutic index as narrow as tertiary 
amine TCAs (e.g., amitriptyline, imipramine) in terms of lethality in overdoses resulting from cardiotoxicity.

Venlafaxine

Optimal dosing with venlafaxine differs from that of both TCAs and SSRIs. Venlafaxine is like the SSRIs and different from the TCAs in that a therapeutic dose (i.e., 75 
mg per day) can be started from the beginning. Unlike the SSRIs, however, dose escalation with venlafaxine does increase the magnitude of the antidepressant 
effect, which supports increasing the dose in the event of an inadequate response to the initial trial ( Table 7-9). Venlafaxine in its sustained release formulation can be 
given once a day, just like the SSRIs and TCAs.

Because of its sequential, concentration-dependent effects on 5-HT and NE uptake pumps, venlafaxine may offer a wider spectrum of efficacy than SSRIs. Because of 
its absence of effects on other neuroreceptors and fast Na + channels, venlafaxine has a better safety and tolerability profile than do TCAs.

Nefazodone

Unlike venlafaxine and the SSRIs, nefazodone in adults is started at 200 mg per day and then requires at least a one time increase to 300 mg per day to achieve an 
effective dose. Similar to the immediate release formulation of venlafaxine, nefazodone requires twice-a-day administration and may induce a greater response rate 
with higher doses if the patient fails to respond initially. Thus, like venlafaxine, nefazodone appears to have a dual mechanism of action, although the specific 
mechanisms involved are different for these two agents. At lower doses, the most potent action of nefazodone is 5-HT 2A blockade, whereas higher concentrations 
produce greater inhibition of the 5-HT uptake pump ( 254, 255 and 256).

This drug has perhaps the most complicated dosing schedule of any antidepressant. The current dosing guidelines for the immediate release formulation is for twice 
daily dosing. For that reason, an extended release version is in development. The hope is that it will simplify dosing guidelines.

Of note, one of the authors (SHP) conducted a study showing that 85% of patients who responded to acute treatment with the immediate release formulation of 
nefazodone using a twice daily dosing schedule could be converted to once daily dosing. First, patients underwent treatment for 3 months using an equally divided 
twice daily schedule. Next, the dose was adjusted to 25% in the morning and 75% at night for 1 week. Then 100% of the dose was given at night. These patients were 
maintained on this schedule for 3 months with no evidence of loss of efficacy and evidence of improved tolerability.

Bupropion

The typical therapeutic dose range for bupropion is 225 to 450 mg per day. The latter is the maximally recommended daily dose because seizure risk above this level 
increases exponentially. The dosing recommendation with the immediate release formulation is to initiate treatment at 50 mg given on a thrice daily schedule and then 
to gradually adjust the dose upward with a minimal weekly interval between dose increases. To reduce the likelihood of seizures, the lowest effective daily dose of 
bupropion should be used; the daily dose should not exceed 450 mg per day; no individual dose should exceed 150 mg; and doses of the immediate release form 
should not be given closer than 4 hours apart. Bupropion sustained release tablets are now available. The recommended dosing strategy is 150 mg by mouth QAM 
(every morning), which is increased to 150 mg by mouth twice daily as early as day 4 of dosing. The maximal daily dose is 200 mg by mouth twice a day. Dose 
increments should be done slowly while observing for clinical efficacy and adverse effects ( 257, 258 and 259).

Reboxetine

In countries where reboxetine is marketed, the dosing recommendation is to start with an oral dose of 4 mg twice daily in adults and 2 mg twice daily in elderly 
patients for at least 3 to 4 weeks ( 260). After that, the dose can be increased to 10 mg per day in adults and 6 mg per day in elderly patients as needed based on 



assessment of efficacy and tolerability. Lower doses are recommended for patients with severe renal or hepatic impairment

Tricyclic Antidepressants

As mentioned earlier, for certain patients there may be no class of antidepressants with better efficacy than the TCAs. For this reason alone, these medications 
remain a valuable part of the antidepressant armamentarium. When the dose of a TCA is adjusted based on clinic assessment of response, a TCA will produce at 
least a partial response in 60% to 70% of depressed patients and a full remission in 20% to 40%. When the dose is adjusted using therapeutic drug monitoring (TDM), 
the full remission rate may be higher.

Starting with a standard TCA such as imipramine, a typical dose is 25 mg three times daily. Dose may be increased by 25 mg every 2 or 3 days, as tolerated, and can 
usually be increased to 150 mg per day by the end of the first week in healthy adults. The elderly, medically compromised, those hypersensitive to side effects, or 
those with associated panic disorder may require lower doses and more gradual increases (see discussion in Chapter 6).

As discussed later in this chapter, optimal dosing of these medications requires TDM at least once early in treatment to adjust for the substantial, primarily genetically 
determined differences in the elimination rate of these drugs, even in physically healthy individuals. Generally, repeat monitoring is only done for cause, such as the 
following:

Suspected noncompliance
Addition of a drug that can induce or inhibit the CYP enzymes responsible for the metabolism of these drugs
Development of significant cardiac, hepatic, or renal dysfunction

The physician may want to do repeat monitoring, however, if the patient requires doses above the generally recommended limit. Once the proper dose is established, 
most or all of the medication can generally be given once daily, usually 1 hour before bedtime. Exceptions to single daily dosing would be not to exceed 150 to 200 
mg of a TCA at one time and to use divided, lower total daily doses in the elderly, in the very young, or in medically ill individuals, particularly those with cardiac 
disease.

Monoamine Oxidase Inhibitors

MAOIs may be the treatment of choice for atypical depressive disorders. As noted in Chapter 6, features of this subgroup usually include the following:

Reversed diurnal variation in mood (i.e., worse in the afternoon or evening)
Mood reactivity and lability in the same depressive episode, ranging from irritability to mild dysphoria to severe depression
Hypersomnia, hyperphagia
Somatization
Rejection hypersensitivity
Anxiety, including panic episodes

Starting doses of various MAOIs are as follows:

Phenelzine —15 mg twice daily; daily dose range = 45 to 90 mg
Tranylcypromine —10 mg twice daily; daily dose range = 20 to 40 mg
Isocarboxazid —10 mg twice daily; daily dose range = 020 to 60 mg
Moclobemide —100 to 200 mg daily, three times per day (450 mg upper dose for outpatients)

In major depression (unipolar or bipolar), MAOIs, particularly nonselective and irreversible agents, are a fallback choice for major depressive disorder, improving 
response in nonpsychotic depressed patients whose symptoms fail to respond to the other classes of antidepressants and for whom ECT is not yet warranted.

These agents may also be used in geriatric patients; however, lower initial amounts are indicated (see Chapter 14, “ The Elderly Patient”). In general, geriatric patients 
should initially receive one-half the adult dose. Phenelzine, for example, may be started at 15 mg two or three times daily in the healthy younger adult but should be 
started at 15 mg once daily in the elderly patient. Dose adjustments in the geriatric patient should be made less frequently than in the younger adult, and weekly 
changes should be sufficient to minimize untoward effects. MAOIs should not be used above 60 mg per day in this age group.

Contraindications for Monoamine Oxidase Inhibitors. Physical conditions that may preclude the use of MAOIs include the following:

Advanced renal disease
Pheochromocytoma
Significant hypertension

Cautious use is required in patients with impairment in the following organ systems:

Hepatic
Cardiovascular
Respiratory (e.g., asthma, chronic bronchitis)
Ocular (e.g., narrow-angle glaucoma)

If a patient does not respond to one MAOI, or if there appears to be a loss of efficacy over time, it may be reasonable to try a second. When switching from a 
hydrazine-based MAOI (e.g., phenelzine or isocarboxazid) to a nonhydrazine MAOI (e.g., tranylcypromine), one should wait at least 2 weeks. This is because the 
nonhydrazine MAOI, tranylcypromine, produces NE uptake inhibitory and sympathomimetic effects similar to dextroamphetamine and may cause a toxic 
reaction if initiated within 2 weeks following MAO inhibition by another agent (261).

If a patient is to be switched to a TCA (e.g., amitriptyline), an MAOI should be discontinued for 2 weeks before beginning the new treatment. Because recovery of the 
MAO enzyme following irreversible inhibition takes up to 2 weeks, sympathomimetic agents given during that time may increase the risk of a hypertensive crisis. 
Special caution should be taken when switching from any potent inhibitor of serotonin uptake to an MAOI or vice versa. Potent inhibitors of serotonin uptake include 
all the SSRIs, venlafaxine, and clomipramine. Although nefazodone is not a potent serotonin uptake inhibitor, a similar warning appears with this drug in its U.S. 
package insert.

If MAOIs and drugs that block serotonin uptake are used in close proximity, there is a potential for the development of the serotonin syndrome (see “ Adverse Effects” 
later in this chapter). Therefore, the physician should allow 2 weeks between stopping an irreversible and nonselective MAOI and starting a potent serotonin reuptake 
inhibitor. This interval is not to permit clearance of the drug, which occurs within hours, but rather to allow sufficient time for regeneration of the MAO enzyme. In 
contrast, the required interval between stopping the serotonin reuptake inhibitor and starting the MAOI is to permit clearance of the drug and thus is a function of the 
half-life of the specific SSRI. A 2-week interval is adequate for all of these drugs with the exception of fluoxetine. Because of the extended half-life of norfluoxetine, a 
minimum of 5 weeks should lapse between stopping fluoxetine (20 mg per day) and starting an MAOI. With higher daily doses, the interval should be longer. For 
example, a serotonin syndrome was reported following a 6-week washout in a patient who had been given fluoxetine (80 mg per day) ( 262). TDM revealed that she 
had a norfluoxetine level of 84 ng/mL, the average level at steady-state on 20 mg per day. This patient recovered without residual sequelae, although full recovery 
took 2 months. The seriousness of this interaction is underscored by the fact that three fatalities have occurred when tranylcypromine was started shortly after 
fluoxetine had been stopped (263).

Conclusion

Regardless of the specific agent, it is important to watch for improvement in target symptoms. Psychomotor agitation or retardation often improve first, followed by 



concentration and increased capacity for interpersonal contact. The patient's family (or nursing staff) may recognize an improvement before the patient does. 
However, the patient's subjective sense of depression, anhedonia, and hopelessness may not improve until the fourth to sixth week of treatment, often prompting them 
to pressure the physician to prematurely abandon a potentially successful antidepressant trial.

Figure 7-1 summarizes the strategy we would follow for patients who fail to adequately respond initially (see also “ Alternative Treatment Strategies” later in this 
chapter).

FIG. 7-1. Treatment of an acute major depressive episode.

Table 7-18 summarizes the various factors to consider when choosing a specific class of antidepressant.

TABLE 7-18. Considerations when selecting an antidepressant: comparison of classes

MAINTENANCE/PROPHYLAXIS

After inducing remission from an acute depressive episode, the next phase of treatment is preventing a relapse back into that episode. The period of highest 
vulnerability for a relapse is the first 6 to 9 months after the induction of a remission. For that reason, it is advisable to maintain the patient on the medication at full 
dose at least during this interval. This phase of treatment has been termed either maintenance or continuation treatment. Antidepressant treatment after this interval 
(i.e., prophylactic therapy ) is generally reserved for patients who have a substantial risk of recurrent episodes.

Even through most countries, including the United States, do not require maintenance or prophylactic studies for marketing approval, the amount of such data is 
growing. Most of the maintenance studies use either a double-blind crossover or a double-blind continuation design.

In the crossover design, patients with an episode are given medication and brought into a remission, then maintained on medication for 2 to 3 months. Those who are 
successfully maintained in remission are then entered into a double-blind phase in which they are randomly assigned to either stay on the medication or switched to a 
placebo. Both groups are otherwise treated identically and followed up for a specified period of time, usually 1 year. The outcome measure is relapse into a 
depressive episode.

The continuation design differs in that patients with an acute depressive episode are randomly assigned to either drug or placebo treatment. Only those who respond, 
whether they received active medication or placebo, are then entered into the continuation phase. During this time, they receive the treatment to which they initially 
responded without breaking the blind. The outcome measure is relapse rate, but in drug responders versus placebo responders. Typically, the follow-up interval in 
these studies has also been for 1 year. The double-blind continuation design avoids the possibility of drug withdrawal affecting the likelihood of relapse, as well as 
interfering with the blinded nature of the study. The design of these two types of studies is then complementary. Imipramine is the antidepressant that has been most 
extensively studied using both types of designs and has typically been the active control in the continuation studies with newer antidepressants ( Table 7-19, Table 
7-20 and Table 7-21).

TABLE 7-19. Tricyclic antidepressants versus placebo: maintenance therapy



TABLE 7-20. Relapse prevention continuation studies: double-blind, random assignment to remain on SSRIs or crossover to placebo

TABLE 7-21. Relapse prevention continuation studies: double-blind continuation on treatment without crossover

The decision to use prophylactic therapy should be based on the:

Severity of the depressive episode
Frequency of past depressions
Risk of suicide
Risk of potential adverse effects

Antidepressants do not prevent relapses into mania and may even precipitate a manic phase. For these reasons, a mood stabilizer (with or without concomitant 
antidepressants) is the prophylaxis of choice for bipolar depressions. If there is a reasonable hint of bipolarity (e.g., a family history of bipolar illness, a prior 
hypomanic episode, or drug-induced hypomania), a mood stabilizer should be considered (see Chapter 10 for more detailed discussion).

Preventing relapse is of critical importance in the life course of major depressive disorder, and every effort should be made to ensure patient compliance.  
Maintenance (i.e., continuation) therapy should be continued for 6 to 9 months after an acute episode, with recent data indicating that, for an acute episode, doses 
equivalent to 200 mg of imipramine may be optimal (264, 265).

After 6 to 9 months, the antidepressant can usually be tapered over a period of several weeks to avoid withdrawal symptoms, which may increase or even mimic 
relapse. If symptoms reemerge, medication should be reinstated and maintained for an additional 3 to 6 months before an attempt is made to taper them again. In 
patients with recurrent unipolar depressions, indefinite prophylactic treatment may be required.

Efficacy for Maintenance Treatment

Heterocyclics

Although considerable emphasis has recently been placed on maintenance therapy for major depression, there is a large body of evidence dating back more than 20 
years that supports the usefulness of TCAs in preventing relapse after the induction of an acute remission ( 266). Imipramine has the most data of any antidepressant 
for being effective in terms of maintaining remission during the vulnerable 6 to 9 months after the induction of a remission. The next best studied is amitriptyline. There 
are marginal data with any of the other TCAs. Double-blind, fixed dose studies have shown that reducing the TCA dose during maintenance phase increases the 
likelihood of a relapse. For this reason, the dose that got the patient well is the dose that should be maintained during continuation treatment.

Selective Serotonin Reuptake Inhibitors

Evidence from six random-assignment, double-blind, placebo-controlled crossover studies with all of the SSRIs (except fluvoxamine) indicates that these agents can 
prevent relapse after a remission has been achieved ( 267, 268) (Table 7-20). These six studies involved 910 adults with major depression who had responded to 
acute treatment with an SSRI. Ten percent of the participants randomly assigned in a double-blind fashion to stay on their SSRI relapsed over 24 weeks versus 35% 
of those switched in a double-blind fashion to placebo. Three of these studies went beyond 24 weeks and lasted 44 and 52 weeks, respectively ( 267, 268 and 269). In 
those studies, the advantage of being maintained on drug versus being switched to placebo was still apparent 44 and 52 weeks later. Over the course of 1 year, there 
is an approximately 30% greater relapse rate for those switched to placebo versus those maintained on an SSRI.

A relapse prevention study comparing the continuation efficacy of fluvoxamine with that of sertraline also found no difference ( 270).

Venlafaxine

The one study done to date with venlafaxine used a double-blind continuation design rather than a crossover design used with the SSRIs ( Table 7-21). Responders in 
the double-blind, placebo- and active-controlled acute efficacy phase could elect to remain on double-blind treatment for a 1-year follow-up phase ( 271). The 
treatment arms in these studies included venlafaxine, trazodone, imipramine, and placebo. At the end of 1 year, 18% of patients on venlafaxine had relapsed versus 
32% on placebo. The difference between the venlafaxine and the placebo groups was smaller than that seen between the SSRIs and their respective placebo groups 
(Table 7-20), consistent with the difference in the design of these studies.

A higher percentage of patients would be expected to relapse in the crossover design for two reasons. First, a significant portion of the patients in the crossover study 
had, in fact, responded specifically to the drug treatment. After a period of stabilization, these patients were randomly reassigned to placebo and thus would be 
expected to relapse. Second, a basic problem in the crossover design is that withdrawal symptoms can mimic the recurrence of depressive symptoms. That is true for 
the SSRIs, particularly fluvoxamine and paroxetine, because of their relatively short half-lives.

In contrast, patients in the placebo arm of the double-blind continuation study done with venlafaxine had responded to placebo and then remained on placebo under 
double-blind conditions. Whereas a sizable percentage of the patients switched to placebo in the crossover studies likely required active drug treatment to experience 
a response, that is not necessarily true for placebo-treated patients in the double-blind continuation studies. Thus, the nature and the course of the illness in these 
two types of studies may not be the same, accounting for the difference in relapse rates.



Another surprise finding from the double-blind continuation study with venlafaxine is that the relapse rates on imipramine and trazodone were comparable with 
placebo (Table 7-21). The number of patients on trazodone was relatively small and may have played a role in the results, because each person who relapsed in that 
arm added 3% to the total percentage versus only 0.5% and 1.0% in the venlafaxine and the placebo arms, respectively. The higher incidence of adverse effects on 
these two drugs may have also contributed to poorer compliance during the continuation phase, resulting in a higher relapse rate in the imipramine and the trazodone 
groups.

Nefazodone

As with venlafaxine, a double-blind continuation study has been done with nefazodone (see Table 7-21). Patients who responded to nefazodone, imipramine, or 
placebo in the acute phase were offered the option of remaining on double-blind treatment for 1 year ( 272). Those patients who chose to participate were then 
followed up monthly to assess whether efficacy persisted. The relapse rate was 22% on placebo versus 10% on nefazodone and 7% on imipramine. The absolute 
difference in relapse rates between nefazodone and placebo was similar to that of venlafaxine versus placebo (i.e., 12% to 14%). Thus, maintenance treatment with 
nefazodone, as with venlafaxine and the SSRIs, reduced the risk of relapse when compared with placebo even when the comparison group had initially 
responded to placebo and remained on placebo for the maintenance period.

Given their design differences, no direct comparison can be made between the relative relapse efficacy of SSRIs, venlafaxine, and nefazodone. The bottom line, 
however, is that both designs demonstrated that maintenance therapy for up to 1 year is important in reducing the risk of a depressive relapse after an initial 
response.

Bupropion

Minimal data are available about whether maintenance therapy with bupropion is efficacious; there has been only one recently completed open label study ( 273). No 
efficacy data, however, have been presented.

Mirtazapine

A double-blind continuation study has been conducted with mirtazapine. As with venlafaxine and nefazodone, patients in this acute, double-blind, placebo- and 
active-controlled study with mirtazapine could remain on the double-blind treatment at the end of the initial 6-week efficacy trial and were then followed up for up to 1 
year. There was a statistically significant lower risk of relapse (defined as HDRS > 16) on both mirtazapine (18%) and amitriptyline (28%) in comparison with placebo 
(53%), indicating that mirtazapine has maintenance efficacy ( 274). More recently, a 40-week, double-blind, placebo-controlled crossover study was performed with 
mirtazapine (275). Patients maintained on this drug had less than half the likelihood of relapsing than those patients switched to placebo (i.e., 19.7% versus 43.8%, p 
< 0.01).

Reboxetine

In a 1-year, double-blind, placebo-controlled, long-term treatment study of 358 depressed patients, 22% of reboxetine-maintained patients relapsed versus 55% of 
those switched to placebo (276).

Monoamine Oxidase Inhibitors

Similar to patients on other antidepressants, patients on MAOIs should be maintained on MAOIs for a period of at least 6 months. If there is a history of recurrent 
depressive episodes following discontinuation, MAOI therapy should be extended for 2 years or more, as long as the patient is closely supervised and shows no 
significant adverse effects or toxicity. There is evidence that a few patients maintained on MAOIs for periods of 6 months or more may experience loss of therapeutic 
effect, which correlates with a decrease in adverse effects such as anorexia and insomnia ( 277). Of note, tolerance to the hypotensive effects does not seem to 
develop. Waning of therapeutic efficacy can be compensated for by increasing the dose, but this strategy may be limited by adverse effects, particularly hypotension.

Efficacy for Prophylaxis

Prophylaxis refers to continued antidepressant therapy for the prevention of new episodes, as opposed to maintenance therapy to prevent a relapse back into the 
current episode. As might be expected, there has been only a modest amount of research done on the prophylactic efficacy of antidepressants. Furthermore, the 
studies that do exist differ substantially in terms of their design and scientific rigor.

There is one major prospective, double-blind, random-assignment study comparing imipramine alone and interpersonal psychotherapy alone with placebo and with 
the combination (264, 265). This study provided compelling evidence for the prophylactic efficacy of continued imipramine therapy relative to either placebo or 
interpersonal psychotherapy in patients selected as being at high risk for relapse. While this study is highly commendable, there are significant limitations when 
attempting to translate the results to clinical practice. For example, even though the number of patients involved was adequate to distinguish between the efficacy of 
the different treatments, it was not sufficient to assess long-term safety. Fifty patients were assigned to imipramine alone or in combination with interpersonal 
psychotherapy and 75 were assigned to placebo alone or placebo in combination with interpersonal psychotherapy. Because the study was geared to answering the 
question of relapse prevention, the population selected had a highly recurrent form of the illness. Thus, the modest number of patients involved and the selection 
criteria raise significant questions about reliance on this study to support the “antidepressant forever” movement that exists within some psychiatric circles.

In a less rigorously designed, but nonetheless supportive British collaborative study, patients who had responded to either amitriptyline or imipramine were randomly 
assigned to either stay on the TCA (75 or 100 mg per day) or be switched to placebo. After 15 months, 22% of the TCA maintenance group had relapsed compared 
with 50% of those on placebo (278). Beyond this study, there is one small placebo-controlled study of phenelzine ( 276) and one small placebo-controlled study 
comparing phenelzine and nortriptyline in elderly patients ( 279, 280). The remaining data are limited to active-controlled studies comparing the prophylactic efficacy 
of continuation treatment with a TCA or related antidepressant with lithium carbonate ( 278, 281, 282, 283, 284, 285, 286, 287, 288 and 289). In two of these studies, 
initial treatment was with ECT; in the others, treatment was with TCAs from the beginning. Maintenance treatment was then administered in a double-blind, 
random-assignment fashion.

No comparable long-term studies have been done with the SSRIs, bupropion, nefazodone, venlafaxine, or mirtazapine.

Lithium

In bipolar depressed patients, lithium (with or without concurrent antidepressants) is the maintenance treatment of choice, with divalproex (DVPX) or carbamazepine 
as potential alternatives (see also Chapter 10, “ Maintenance/Prophylaxis”). Maintenance lithium has also been shown to prevent relapse in recurrent unipolar 
depression (Table 7-22).



TABLE 7-22. Lithium versus placebo: maintenance therapy (recurrent unipolar depression)

Souza and Goodwin (196) studied the prophylactic value of lithium by combining data from both controlled and uncontrolled studies assessing the benefit of this agent 
over 3 months to 5 years. They found that lithium was significantly more effective than placebo in 263 unipolar depressed patients studied in eight controlled trials ( p < 
0.0001). In the uncontrolled studies, there was a similar effect size corresponding to an improvement rate of 70% for the lithium-treated group versus only 35% for the 
placebo-treated group. When lithium was compared with other antidepressants as a potential prophylactic therapy, there was a nonsignificant trend favoring lithium. 
Only two studies compared lithium alone to lithium plus imipramine, with the pooled results favoring the combination ( p < 0.02).

An earlier study of 40 unipolar depressed patients by this same group found a cumulative probability of recurrence over 2 years to be 0.08 with lithium and 0.58 
without lithium (290). These investigators concluded that the outcome strongly supported the value of lithium prophylaxis in unipolar depression, contrasting this 
agent's lack of acute efficacy.

Psychotherapy

As mentioned earlier, concomitant interpersonal psychotherapy did not alter the likelihood of relapse in either the imipramine- or the placebo-treated group in the 
study by Frank and colleagues (264, 265). That finding replicated an earlier study, which found psychotherapy was ineffective for preventing depressive recurrence, 
although it was helpful in improving social adjustment ( 291). Taken together, these two studies indicated that both forms of treatment are important for some patients 
with major depression but that they accomplish different goals, analogous to the complementary roles of orthopedic surgery and physical therapy. This recognition is 
in direct opposition to the old approach of viewing pharmacotherapy and psychotherapy as an either/or situation or as being in competition with each other.

Conclusion

Two issues have emerged from the literature on maintenance treatment for depressive disorders. First, the condition is often recurrent and debilitating. Second, 
antidepressants (in doses comparable with acute treatment levels) with or without various psychotherapeutic approaches, can favorably alter the longitudinal course. 
Fig. 7-2 shows the strategy we recommend.

FIG. 7-2. Maintenance strategy for recurrent and/or chronic depression.

Our approach to both acute and maintenance therapy is consistent with the American Psychiatric Association guidelines for the treatment of major depressive disorder 
in adults (292).

PHARMACOKINETICS

As explained in Chapter 3, pharmacodynamics (i.e., a drug's affinity for various sites of action) determines what the drug is capable of doing. Pharmacokinetics 
determines what the drug will do based on the concentration achieved under clinically relevant dosing conditions. Drug concentration determines what sites of action 
(i.e., what effect) will be engaged and to what degree (i.e., magnitude of the effect). The pharmacokinetics of a drug is also important because it determines whether a 
drug will be susceptible to specific types of drug–drug interactions and whether specific types of patients (e.g., those with hepatic or renal impairment) will be sensitive 
to the effects of the drug. This section briefly outlines the major points about the pharmacokinetics of specific antidepressants.

Tricyclic Antidepressants

TCAs are pharmacologically complex. They are slowly, but usually completely, absorbed from the small bowel, enter the portal blood, pass through the liver, where 
there is significant first-pass metabolism mediated by CYP 3A3/4 (40% to 70%). They then enter the systemic circulation for distribution. These agents are generally 
highly protein-bound (75% to 95%), as well as highly lipophilic, with a large volume of distribution. Their half-lives range from 16 to 126 hours, but are usually 24 to 30 
hours.

The prolonged half-lives occur in individuals who are genetically different in CYP 2D6 or who have significant hepatic, renal, or left ventricular cardiac dysfunction.

TCAs are metabolized in the liver by three pathways:

N-Demethylation (CYP 1A2, 2C19, and 3A3/4)
N-Oxidation (CYP 2D6)
Aromatic hydroxylation (CYP 2D6)

Aromatic hydroxylation is the most important of these three pathways because it is the principal pathway mediating the elimination of these drugs. This is true for all 
patients except those deficient in CYP 2D6, either because of genetics or because of inhibition by a coprescribed drug (e.g., fluoxetine).

The ratio of parent drug to desmethylated metabolite at steady-state has been reported to range from 0.47 to 0.70 for imipramine: desipramine and from 0.83 to 1.16 
for amitriptyline:nortriptyline. These typical ratios can be used to help distinguish between an acute overdose (increased ratios) versus a steady-state situation 
(normal ratios).

Selective Serotonin Reuptake Inhibitors

Whereas members of this class are quite similar in terms of their pharmacodynamics, they are quite different in terms of their pharmacokinetics ( 25). The clinically 
most important differences in the pharmacokinetics of the SSRIs are as follows:

CYP enzymes responsible for their metabolism
Half-life
Linear versus nonlinear pharmacokinetics
Changes in plasma drug levels as a function of age and gender



Given the significant structural differences, it should not be surprising that different CYP enzymes mediate the metabolism of different SSRIs. Desmethlyation of 
citalopram is principally dependent on CYP 2C19 and 3A3/4 ( 293), an important point when one considers that 20% of Asians are genetically deficient in CYP 2C19. 
Thus, higher levels of citalopram develop in such individuals on a given dose and they might benefit from starting on a lower dose that is adjusted more gradually.

Little has been established regarding which CYP enzymes mediate the metabolism of fluvoxamine and fluoxetine. These two SSRIs inhibit multiple CYP enzymes, 
which complicates studying their metabolism as well as being important when using these SSRIs in patients on other medications. Although some evidence suggests 
that CYP 1A2 may be important in the metabolism of fluvoxamine, more recent work is not consistent with that conclusion ( 294). There is some evidence suggesting 
that CYP 2D6 catalyses the metabolism of R- and S- fluoxetine and S-norfluoxetine but not R-norfluoxetine ( 295). Coupled with the substantial inhibition of CYP 2D6 
produced by fluoxetine and norfluoxetine, this may account for the long half-lives of fluoxetine and its active metabolite. The potential role of other CYP enzymes in 
the metabolism of fluoxetine and norfluoxetine remains controversial.

Paroxetine at low concentration is dependent on CYP 2D6 for its clearance. However, this enzyme is almost completely saturated by paroxetine at low concentrations, 
which accounts for the nonlinear pharmacokinetics of paroxetine and why its half-life goes from 10 to 20 hours when the dose is advanced from 10 to 20 mg per day. 
At higher concentrations, paroxetine is most likely dependent on CYP 3A3/4 for its clearance. This dose-dependent change in the clearance of paroxetine probably 
accounts for the higher incidence of withdrawal reactions with this SSRI than might otherwise be expected for a drug with a half-life of 20 hours at steady-state on 20 
mg per day (296, 297).

The N-demethylation of sertraline is catalyzed by multiple CYP isoforms, including CYP 3A3/4, 2C19, 2C9, 2D6, and 2B6 ( 298). In most patients, no one of these 
isoforms likely contributes to more than 40% of the overall metabolism of sertraline. This makes sertraline relatively immune to drug–drug interactions caused by the 
use of another drug that inhibits or induces the metabolism of CYP enzymes. Nevertheless, a dose adjustment of sertraline may be prudent when starting or stopping 
drugs that are substantial inducers or inhibitors of CYP 3A3/4 ( 299, 300).

All of the SSRIs (except fluoxetine) have half-lives of 15-30 hours. Fluoxetine and its equipotent metabolite, norfluoxetine, have half-lives of 2 to 4 and 7 to 15 days, 
respectively. These half-lives are such that it takes several weeks to achieve steady-state and a comparable interval to fully clear the drug once it has been 
discontinued. Hence, fluoxetine can take several weeks to reach maximal effect, which can persist for many weeks after its cessation, making it essentially an oral 
depot medication. This fact also complicates its use and must be taken into account when adjusting its dose or switching from fluoxetine to another medication. The 
latter is because the risk of an adverse drug-drug interaction can persist for weeks after this agent is discontinued ( 301, 302). For all of these reasons, fluoxetine 
should be reserved for cases in which the advantages of its long half-life outweigh its disadvantages. That is particularly true because there are other SSRIs available 
that do not pose these problems.

Fluvoxamine, fluoxetine, and paroxetine have nonlinear pharmacokinetics, which means that dose increases lead to disproportionately greater increases 
in plasma drug levels (25). In contrast, citalopram and sertraline have linear pharmacokinetics. For these reasons, dose increases with fluvoxamine, fluoxetine, and 
paroxetine can lead to greater than proportional increases in concentration-dependent effects such as serotonin-mediated adverse effects (e.g., nausea) and 
inhibition of specific CYP enzymes.

Citalopram and paroxetine have the largest age-related change in plasma drug levels in comparison with other SSRIs. Their levels can be up to 100% greater in 
physically healthy individuals older than 65 years of age versus younger individuals. For this reason, the recommendation is to start these two SSRIs at half the usual 
dose and adjust upward more slowly in elderly patients. Age-related changes in SSRI plasma levels are important because elderly patients are likely to be on 
concomitant medications and effects on specific CYP enzymes are concentration dependent.

The half-life of norfluoxetine is even longer in physically healthy elderly patients compared with younger patients (20 versus 15 days, respectively, on average) ( 303). 
However, the average plasma levels of fluoxetine and norfluoxetine are not appreciably higher in elderly patients versus younger patients because there is an 
apparent reduction in its bioavailability as a function of age. Nevertheless, the longer half-life in elderly patients further complicates the use of this SSRI, particularly in 
those who are on multiple medications. For this reason, fluoxetine should generally be avoided in elderly patients.

Although there is no age-related change in fluvoxamine plasma levels, fluvoxamine has nonlinear and sex-dependent pharmacokinetics ( 304). A doubling of the dose 
from 50 to 100 mg twice a day causes, on average, a 340% increase in fluvoxamine plasma levels, which is more pronounced in men (460%) than in women (240%).

Sertraline also has an age by gender interaction but it is considerably more modest ( 305). Young men (mean = 30.6, range = 21 to 43) develop levels that are 35% 
lower than those of young women (mean = 34.4, range = 20 to 45) or of older men (mean = 72.0, range = 67 to 82) or women (mean = 69.7, range = 65 to 82).

Venlafaxine

The biotransformation of venlafaxine to its active metabolite, ODV, is dependent on CYP 2D6 ( 138, 306). The further elimination of ODV is dependent on CYP 3A3/4. 
Venlafaxine and ODV have approximate half-lives of 5 and 11 hours, respectively. Because venlafaxine and ODV have virtually identical pharmacological profiles, 
both are believed to contribute equally to the patient's overall response in terms of both efficacy and adverse effects ( 141). The 11-hour half-life of ODV is consistent 
with the fact that the immediate release formulation of venlafaxine is efficacious when administered twice daily.

The sum of the concentration of venlafaxine and ODV is probably more important than their relative ratio. Thus, CYP 2D6 deficiency, which occurs in approximately 
7% of caucasians, has fewer clinical implications for venlafaxine than for drugs that are biotransformed by this isoenzyme to either centrally inactive metabolites (e.g., 
paroxetine) or metabolites that have a different pharmacological profile than the parent drug (e.g., TCAs). The increase in venlafaxine plasma levels is offset by a 
parallel decline in ODV levels such that the sum is the same. Nevertheless, a substantial inhibition of CYP 3A3/4 could result in a meaningful increase in both 
venlafaxine and ODV plasma levels, particularly in patients who are CYP 2D6 deficient. Such an increase would be expected to result in an increase in the incidence 
or severity of the known dose-dependent effects of venlafaxine mediated by its inhibition of the neuronal uptake pumps for serotonin and NE.

Nefazodone and Trazodone

These drugs have complicated pharmacokinetics ( 307, 308 and 309). More is known about the pharmacokinetics of nefazodone than trazodone, particularly regarding 
its metabolites and their activity. Both parent drugs have short half-lives of approximately 4 hours and are primarily metabolized by CYP 3A3/4 to form the active 
metabolite, mCPP, which has a pharmacological profile different from that of either nefazodone or trazodone. This metabolite is a 5-HT 2C agonist and is anxiogenic 
when administered alone, in contrast to the parent drugs ( 310, 311). Thus, a significant shift in the relative ratio of mCPP to the parent drug could paradoxically cause 
anxiety and stimulation instead of anxiety reduction and sedation. Whereas mCPP is formed by CYP 3A3/4, its elimination is dependent on CYP 2D6. Such a shift in 
the ratio of the parent drug to this metabolite could occur as a result of either genetically determined or drug-induced deficiency of CYP 2D6 activity. For example, 
drug-induced deficiency in CYP 2D6 activity and the resultant accumulation of mCPP may account for paradoxical reactions when switching from the long-lived 
fluoxetine to nefazodone.

Nefazodone is biotransformed into two other metabolites, hydroxynefazodone (OH-NEF) and triazolodione ( 312). These latter two metabolites cannot be formed from 
trazodone because of structural differences between it and nefazodone. OH-NEF is an active metabolite with a pharmacological profile similar to that of the parent 
drug and is believed to contribute comparably to the overall clinical response. Its half-life is also approximately 4 hours.

Triazolodione has only part of the pharmacological activity of nefazodone, being a relatively pure 5-HT 2A antagonist blocker. Thus, it would be expected to produce 
only part of the overall pharmacological effects of the parent drug. Nonetheless, this metabolite may be clinically important because it accumulates in concentrations 
10 times that of nefazodone because of its considerably longer half-life (i.e., 18 to 33 hours).

Nefazodone has appreciable nonlinear pharmacokinetics because of its metabolism by and inhibition of CYP3A3/4 ( 313). At doses of 200 mg per day, nefazodone 
undergoes an extensive first-pass metabolism such that its bioavailability is only approximately 20%. At doses of 400 mg per day, its bioavailability is appreciably 
higher, as are its plasma drug levels. This phenomenon is most likely due to inhibition of its own first-pass metabolism by CYP 3A/4. For this reason, dose-dependent 
effects of nefazodone can increase nonlinearly with higher doses.



Bupropion

The dearth of information on the metabolism of bupropion may initially seem surprising; however, this drug is one of the oldest of the newer antidepressants, having 
entered clinical trials in the mid-1970's and having been approved before fluoxetine ( 308, 314, 315). Ironically, its marketing was delayed after its approval because of 
the risk of seizures, which, in turn, is almost undoubtedly a consequence of its complicated pharmacokinetics ( 163).

The parent drug has a half-life of 8 to 10 hours and is biotransformed by oxidative metabolism to three active metabolites:

Hydroxybupropion
Threohydrobupropion
Erythrohydrobupropion

These metabolites all have half-lives of 24 hours or more, and thus accumulate to a greater extent than the parent drug. Although preclinical testing has demonstrated 
that these metabolites are pharmacologically active, their beneficial or adverse effects have not been tested beyond one clinical study, which showed that patients in 
whom higher levels of these metabolites developed had a poorer outcome than those with lower levels ( 316).

Substantial interindividual variability is seen in the plasma levels of bupropion, as well as in its three metabolites. There is a correlation between levels of 
threohydrobupropion and erythrohydrobupropion but not between the levels of these metabolites and those of either the parent drug or hydroxybupropion ( 315). 
Thus, there can be substantial differences in plasma levels among patients on the same dose of bupropion.

CYP 2B6 is responsible for the conversion of bupropion to hydroxybupropion ( 317, 318). The mechanisms responsible for the conversion of bupropion to its other two 
major metabolites are not known nor are the mechanisms that mediate the eventual elimination of hydroxybupropion from the body. Moreover, little is known about 
CYP 2B6, including any potential genetic polymorphisms, whether it is inhibited or induced by other drugs or substances, and whether genetic polymorphisms or 
pharmacokinetically mediated drug–drug interactions are risk factors for seizures during bupropion treatment. For the same reason, it is unknown whether 
coadministration of specific CYP enzyme inducers (e.g., carbamazepine) or inhibitors (e.g., fluoxetine) could alter the clearance of bupropion or its metabolites in a 
clinically meaningful way. Some case report data indicate that coadministration of fluoxetine can elevate levels of two bupropion metabolites ( 314).

Mirtazapine

Mirtazapine has a half-life of 20 to 40 hours ( 319). Its elimination is principally dependent on CYP enzyme-mediated biotransformation as a necessary step. Three 
CYP enzymes—CYP 1A2, CYP 2D6, and CYP 3A3/4—mediate mirtazapine biotransformation to approximately an equal extent ( 320). Mirtazapine is also about 25% 
dependent on elimination by way of a phase II conjugation reaction with glucuronic acid.

Mirtazapine exhibits linear pharmacokinetics over its clinically relevant dosing range. That finding suggests that mirtazapine does not inhibit the three CYP enzymes 
that mediate its biotransformation. That conclusion is further supported by in vitro studies, which demonstrate that mirtazapine is a weak inhibitor of these CYP 
enzymes (321). Together these two observations suggest that coadministration of mirtazapine will not alter the elimination of coadministered drugs that are dependent 
on these specific CYP enzymes for their elimination. Nonetheless, a definitive statement on this matter awaits appropriately designed in vivo pharmacokinetic studies 
testing the potential effect of mirtazapine on model substrates for these CYP enzymes.

Reboxetine

Maximal plasma concentrations occur 2 to 3 hours after oral administration of reboxetine ( 178). Reboxetine has linear pharmacokinetics over its clinically relevant 
dosing range and a half-life of approximately 12 hours. For this latter reason, a twice a day, equally divided dosing schedule was used during clinical trial 
development. Its clearance is reduced and half-life becomes longer as a function of advanced age (mean = 81 years of age) and renal and hepatic impairment ( 178, 
322, 323). Reboxetine is principally metabolized by CYP 3A3/4 such that its dose should be reduced when used in combination with drugs that are substantial 
inhibitors of CYP (e.g., certain azole antifungals, certain macrolide antibiotics). Reboxetine itself, however, does not cause detectable inhibition of CYP 3A3/4 based 
on formal in vivo pharmacokinetic interaction studies as well as its own linear pharmacokinetics.

Monoamine Oxidase Inhibitors

Only minimal information is available about the pharmacokinetics of the traditional MAOIs (e.g., phenelzine, tranylcypromine) ( 308). Such data are probably less 
critical for these versus other antidepressants, because MAOIs are consumed by their mechanism of action (i.e., irreversible inhibition of MAO by covalently binding to 
the enzyme). This mechanism accounts for the fact that traditional MAOIs have half-lives of only 2 to 4 hours, but their effects persist for an extended period because 
of their irreversible inactivation of their target. These MAOIs undergo presystemic or “first pass” degradation, and, thus, genetic or acquired alterations in this 
metabolism could alter their bioavailability and hence their effects.

THERAPEUTIC DRUG MONITORING

In general, pharmaceutical companies see TDM as a marketing problem. They are concerned that physicians would avoid using a drug if they thought TDM was 
necessary. They are also concerned that their competitors would use such information to criticize their product by suggesting to physicians that it is too complicated to 
use. Thus, the subject of TDM is not a neutral, scientific issue, with companies often discouraging any suggestion that TDM could enhance the safe and optimal use 
of their product. The reader needs to keep that in mind when evaluating the literature in this area.

As discussed in Chapter 1 and Chapter 3, the basic concept underlying TDM is that a relationship must exist between drug concentration and the magnitude of its 
effect. Drug dose is simply the first approximation of what concentration is achieved in the average individual. TDM is a refinement of this approximation, establishing 
the concentration achieved in a specific individual on a given dose. Thus, TDM is principally a tool to determine how interindividual variability in pharmacokinetics 
could account for interindividual variability in drug response. TDM can also be used to determine whether the patient is compliant. Recall that drug concentration is 
determined by the following equation:

Drug concentration = dosing rate/clearance

Thus, TDM is a measure of an individual's ability to clear or eliminate a drug.

The physician can estimate the reciprocal of the patient's elimination rate for a drug by dividing the plasma drug level by the dosing rate (i.e., the daily dose that 
produced that particular plasma drug level). For example, with TCAs, patients fall into three groups:

The majority (i.e., greater than 90%) are normal or “extensive” metabolizers in whom values of 0.5 to 1.5 ng/mL/mg/day develop.
Members of a smaller group (i.e., 5% to 10%) are genetically deficient in CYP 2D6 and, hence, are “poor” metabolizers in whom plasma drug levels in the range 
of 4.0 to 6.0 ng/mL/mg/day develop.
An even smaller group of patients (i.e., 0.5%) are ultrarapid metabolizers of TCAs in whom levels less than 0.5 ng/mL/mg/day develop (324).

There is a linear relationship between dose and plasma drug levels (i.e., linear or first-order pharmacokinetics) in normal and ultrarapid metabolizers. In these 
individuals, the earlier equation can be used to predict the daily dose needed to produce a specific plasma drug level once TDM has been done to estimate the 
patient's elimination rate. In poor metabolizers, TCAs follow nonlinear pharmacokinetics (i.e., disproportionate increases in plasma drug levels with dose increases) 
because they lack the CYP 2D6 and must use lower affinity enzymes to metabolize these drugs.

TDM enhances the clinician's ability to adjust the dose of medications rationally to compensate for interindividual differences in elimination rate. It represents a 
refinement of the dose–response relationship, taking into account interindividual differences in elimination. It is a step beyond the traditional but often inefficient and 



error-prone approach of dose adjustment based on assessment of clinical response.

The role of TDM for different antidepressants varies from being a standard of care issue with TCAs to a discretionary laboratory test with most of the 
newer drugs. The reason for this difference relates to the pharmacology of the various classes of antidepressants, particularly in terms of toxicity. TDM is essential 
for the safe use of TCAs because of their narrow therapeutic index and the substantial interindividual differences in elimination rates. These two factors result in the 
risk that serious toxicity can develop in poor metabolizers on standard doses. In contrast to TCAs, most new antidepressants have such a wide therapeutic index that 
serious toxicity is not a concern.

With newer antidepressants, the primary reason to use TDM is to improve efficacy. Methodological problems, however, make it virtually impossible to demonstrate a 
relationship between the plasma level of an antidepressant and response. This issue has been discussed in detail elsewhere ( 25, 324) and is briefly summarized 
here.

The methodological problem is that only one-third of patients in most clinical trials of an antidepressant respond specifically to the drug. Another one-third responds to 
the placebo condition and the last one-third are nonresponders. Thus, the signal-to-noise ratio is 1:2. Even if there was a perfectly linear relationship between 
antidepressant level and response, it would be virtually impossible to establish it by doing a clinical trial and plotting response as a function of drug level. Studies that 
find no relationship are thus expected. The authors of such reports, however, erroneously conclude that the failure to find a relationship means that one does not 
exist. The way to determine the optimal plasma level range of a newer antidepressant with a large therapeutic index (i.e., the ratio of the toxic dose to the therapeutic 
dose) is to determine the mean plus one standard deviation of the plasma concentration range achieved on the usually effective, lowest dose. If a patient does not 
benefit from the usually effective, lowest dose and achieves a concentration below that range, then he or she may have not responded for that reason. In that case, a 
trial of a higher dose would be appropriate.

With the aforementioned caveats in mind, the relationship between plasma antidepressant levels and both beneficial and adverse clinical effects for older and newer 
antidepressants are reviewed in the following paragraphs.

TCA Plasma Levels and Antidepressant Response

These older antidepressants have a therapeutic range that is bound on the lower end by lack of efficacy and on the upper end by risk of serious toxicity. These drugs 
also have substantial interindividual variability in drug metabolism so that ineffective concentrations can develop in some patients on the usual dose and toxic 
concentrations can develop in others. For that reason, TDM is a standard of care issue when using TCAs to treat clinical depression ( 325).

Studies have attempted to demonstrate a relationship between concentration and antidepressant response for the following:

Nortriptyline
Desipramine
Amitriptyline
Imipramine (326)

Nortriptyline

Most studies found a curvilinear plasma concentration–antidepressant response relationship with an optimal range of 50 to 150 or 170 ng/mL depending on the study. 
Within this range, 70% of patients with primary major depressive disorder experience complete remission (e.g., a final HDRS score equal to or less than 6) versus 
only 29% of patients who had plasma concentrations outside this range (i.e., below or above 50 to 170 ng/mL). Of note, the response rate is generally higher in the 
lower end of this range than at the upper limit. For that reason, a modest reduction (rather than increase) might be the best course of action if the patient has not 
optimally benefited and their plasma level is near the upper limit.

Desipramine

The optimal therapeutic range for antidepressant response with this secondary amine TCA is 110 to 160 ng/mL. The studies have found a remission rate of 59% 
within versus 20% outside this range.

Amitriptyline

The results for this tertiary amine tricyclic are less convincing in terms of efficacy but quite robust with regard to toxicity. The optimal range for this medication in terms 
of antidepressant efficacy is approximately 80 to 150 ng/mL (amitriptyline plus nortriptyline). Studies generally found a nonsignificant trend with a remission rate of 
48% within versus 29% outside this range.

Imipramine

This agent did not show a curvilinear relationship between concentration and antidepressant response in adult patients, with a threshold relationship best fitting the 
data. Based on the Perry et. al. analysis of the adult studies ( 326), the upper end for optimal antidepressant response to imipramine was close to the threshold for 
CNS and cardiac toxicity.

Thus, the upper limit to the therapeutic range is a function of toxicity rather than reduced efficacy in contrast to the other TCAs. Perry et al. ( 326) proposed a minimal 
threshold for this tertiary amine TCA of 265 ng/mL (imipramine plus desimipramine) with a remission rate of 42% above this threshold versus 15% below it. Of note, 
this threshold for optimal antidepressant response is closer to the threshold for CNS and cardiac toxicity than for any other TCA. Preskorn and colleagues ( 327) found 
a lower optimal threshold for imipramine plus desimipramine (125 ng/mL) when it was used to treat clinical depression in children and adolescents than when used in 
adults.

A summary of the plasma concentration–efficacy data with these four TCAs supports the use of TDM, at least once, as a routine aspect of therapy for major 
depressive disorder. The data are consistent across three of these agents that optimal plasma levels are associated with a greater likelihood of full remission after 4 
weeks. Translated into clinical terms, Perry et al. (326) find a 1.7- to 3-fold increase in clinical response to TCAs if the depressed patient obtains an optimal 
TCA plasma level.

TCA Plasma Levels and Toxicity

Studies have also focused on issues of TDM and enhanced safety to avoid CNS or cardiac toxicity, as well as catastrophic outcomes.

Central Nervous System Toxicity

The relationship between TCA plasma concentration and CNS toxicity has been well established. The incidence of TCA-induced delirium varies from 1.5% to 13.3% 
(mean of 6%) when hospitalized patients take doses of 300 to 450 mg per day without the benefit of TDM-based dose adjustment ( 328). Furthermore, these symptoms 
often evolve insidiously, such that they can mimic the depressive episodes that these medications are being used to treat ( 329). An increase in affective symptoms 
(e.g., deterioration in mood, poor concentration, social withdrawal, and lethargy) may be the earliest warning signs of impending CNS toxicity. Motor symptoms (e.g., 
tremor and ataxia) frequently develop next, followed by psychosis (e.g., thought disorder, delusions, and hallucinations). All of these may lead the clinician to 
erroneously conclude that the depressive episode is worsening, prompting an increase in the TCA dose or the addition of an antipsychotic. The latter strategy, in turn, 
can increase the TCA plasma levels by inhibiting metabolism, further exacerbating toxicity. The last stage in the evolution of TCA-induced CNS toxicity is delirium 
(e.g., memory impairment, agitation, disorientation, and confusion) and/or seizures. TDM can detect the slow metabolizer who is at greater risk for developing this 
scenario.

In patients who are not neurologically compromised, TCA plasma concentrations less than 250 ng/mL rarely produce CNS manifestations. As this threshold 



concentration is exceeded, asymptomatic, nonspecific EEG abnormalities develop ( 330). With concentrations beyond 450 ng/mL, there is a significant increased risk 
of seizures and delirium (331). The relative risk of delirium increases 13- and 37-fold when TCA plasma levels exceed 300 and 450 ng/mL, respectively ( 328). Of 
note, peripheral anticholinergic effects (e.g., blurry vision, dry mouth, and constipation) cannot be used as a foolproof clinical means of detecting potentially toxic 
plasma levels of TCAs.

TCA-induced seizures typically have no prodrome and are a single generalized motor seizure that lasts several minutes. The incidence of seizures during treatment 
with standard doses is estimated at 0.5% in nonepileptic patients ( 332). Patients who experience TCA-induced seizures during routine chemotherapy and with no 
other risk factors for seizures generally have plasma TCAs levels well in excess of 450 ng/mL ( 331, 333).

Finally, the minimal threshold for development of coma is approximately 1,000 ng/mL ( 334). This occurs almost exclusively in acute overdoses, but nevertheless is 
consistent with the conclusion that TCA-induced CNS toxicity is concentration dependent.

Cardiovascular Toxicity

The cardiovascular effects of TCAs have also been well documented, and the mechanisms underlying these effects elucidated by in vitro and in vivo animal studies 
(335). Because the effects of TCAs on intracardiac conduction are concentration dependent and occur at levels above the upper therapeutic threshold, TDM can help 
avoid iatrogenic cardiotoxicity.

Although conduction disturbances are more likely to occur in persons predisposed to cardiac disease, data demonstrate that these effects also occur in healthy 
individuals if the appropriate threshold is exceeded. In healthy middle-aged subjects, TCA plasma concentrations of less than 200 ng/mL rarely induce intracardiac 
conduction defects. At 200 ng/mL, however, asymptomatic clinically nonsignificant slowing of the His bundle–ventricular system routinely occurs ( 336). At 
concentrations of more than 350 ng/mL, first-degree atrioventricular (A-V) block was found in 70% of physically healthy patients on desipramine or imipramine ( 337, 
338). A number of case reports have demonstrated that TCA plasma levels near 1,000 ng/mL achieved as a result of slow clearance during routine treatment rather 
than from overdose can cause fatal arrhythmias (339, 340 and 341). In some of these cases, malpractice suits have been filed alleging failure to diagnose TCA 
toxicity and specifically cited failure to use TDM to adjust the dose. As a result, there have been court awards in favor of the plaintiffs totaling millions of dollars.

Clinicians should be aware that significant postmortem changes in TCA plasma levels may occur, and interpretation must be done cautiously. Sudden death may only 
be coincidentally associated with a drug the patient was taking. Nevertheless, if a patient is found to have a toxic level postmortem and no anatomical cause of death 
at autopsy, the clinician may have a legal problem if TDM was not used at least once early in treatment to rationally adjust the dose.

Techniques for TDM with TCAs

Generally, the physician starts with a standard TCA dose (e.g., 50 to 75 mg per day of nortriptyline) in a physically healthy adult. After 1 week, most patients are at 
steady-state. A blood sample is then drawn 10 to 12 hours after the last dose to ensure that absorption and distribution of the drug are complete and because virtually 
all the data on optimal concentration ranges are based on this postdose time interval. If the sample cannot be drawn at 10 to 12 hours, obtaining it later is better than 
earlier, because these drugs have half-lives of approximately 24 hours. If the level is drawn at 16 hours rather than 10 to 12 hours, the drug is only 4 hours into its first 
postabsorption half-life, and even though this sample will underestimate the 10- to 12-hour level, the magnitude of the error is small. In contrast, too early a sample 
can overestimate the 10- to 12-hour level to a greater extent and in a less predictable way.

Single-dose prediction strategies can be used to more rapidly predict the dose required to achieve a therapeutic plasma concentration. Nomograms have been 
developed in which a 25-mg test dose of nortriptyline is given, and then blood is drawn 24, 36, or 48 hours later to obtain plasma concentrations. These data are then 
plotted on the nomogram to estimate the dose that would achieve a therapeutic plasma concentration. The utility of this approach is limited, however, because errors 
in technique (e.g., imprecise timing of blood draw) can be magnified, leading to miscalculations of the required dose.

Selective Serotonin Reuptake Inhibitor Plasma Levels and Antidepressant Response

Given the wide therapeutic index of the SSRIs, the safety issues that make TDM a standard of care with the TCAs are not applicable to this class. Although the risk 
and severity of their typical adverse effects (e.g., nausea) increase with dose escalation, there is almost no chance of life-threatening toxicity. Hence, physicians can 
adjust the dose of these drugs upward without this concern. The issue of TDM with the SSRIs, therefore, involves increasing the percentage of patients who will 
experience an optimal antidepressant response.

Although studies have been done with virtually all of the SSRIs attempting to correlate antidepressant efficacy with plasma drug levels, they have consistently failed to 
find a relationship ( 121, 342, 343, 344, 345, 346, 347 and 348). However, a relationship has been found between the plasma levels of each SSRI achieved on the 
lowest, usually effective dose and the ability to inhibit approximately 70% to 80% of serotonin uptake ( 25). Thus, patients who have SSRI plasma levels below this 
threshold have probably not had an optimal trial of the SSRI as a result of rapid clearance, inadequate dose, or noncompliance.

A unique role for TDM with SSRIs is to determine the risk and magnitude of a CYP enzyme mediated drug–drug interaction. Like most drugs, the effect of SSRIs on 
CYP enzyme is concentration dependent. Thus, TDM could be used to determine the risk and likely magnitude of the effect of an SSRI on the metabolism of another 
drug. This would primarily involve fluoxetine, fluvoxamine, and paroxetine because of their substantial inhibitory effect on one or more CYP enzymes at their lowest, 
usually effective dose. This is particularly true for fluoxetine and its active metabolites, which because of their long half-lives can persist for several weeks after 
discontinuation. During this interval, there remains the risk of a drug–drug interaction. If the physician wishes to start another medication that could interact 
pharmacodynamically or pharmacokinetically with fluoxetine/norfluoxetine, then TDM could determine when the plasma levels decrease sufficiently so the patient is 
not at substantial risk (302). The same approach can be used to avoid pharmacodynamically mediated drug interactions after fluoxetine discontinuation (e.g., when is 
it safe to start an MAOI after stopping fluoxetine?)

In conclusion, TDM is not a standard of care issue with other SSRIs but can be used if a patient has not benefited from the lowest, usually effective dose and can be 
used to rule out persistent effects after stopping fluoxetine ( 300).

Other Antidepressants

Venlafaxine

As with SSRIs, TDM is not a standard of care issue with this agent. A recent study demonstrated that the sequential effects of venlafaxine on serotonin and then NE 
uptake pumps is dose and hence concentration dependent ( 137). Thus, TDM can be used with venlafaxine in the same manner as with the SSRIs.

Nefazodone and Trazodone

The pharmacokinetics of these two phenylpiperazines makes TDM technically difficult. The half-lives of the parent drugs (i.e., nefazodone and trazodone) are 
approximately 4 hours, which means that modest differences in sample timing (i.e., time after last dose) could cause significant differences in observed plasma levels 
of the parent compounds (156). These drugs also have nonlinear pharmacokinetics, such that modest differences in compliance could substantially affect plasma 
drug levels. Furthermore, they also undergo extensive biotransformation to form several active metabolites ( 312, 313, 349). In the case of nefazodone, one of these 
metabolites (hydroxynefazodone) has a pharmacological profile similar to the parent drug, another (triazolodione) reproduces only part of the pharmacology of the 
parent drug, and another (mCPP) has a pharmacological profile substantially different from the parent drug ( 350). Trazodone also undergoes extensive 
biotransformation, including the production of mCPP (310). This further complicates any attempt to relate drug plasma levels to clinical efficacy, because each 
metabolite is likely to contribute to the clinical outcome. Their contributions, however, may be different from and even opposite to that of the parent drug. For these 
reasons, TDM research would be exceedingly difficult and unlikely to generate clinically useful therapeutic ranges.

Bupropion

This antidepressant comes the closest to the TCAs in terms of the potential usefulness of TDM. As discussed previously, it has a narrow therapeutic index (i.e., the 



difference between the antidepressant dose and a dose that carries the risk of a significantly increased seizure risk). Considerable interindividual variability in plasma 
levels of bupropion and its active metabolites among patients on the same dose has been observed.

In addition, studies indicate a relationship between trough, steady-state plasma concentrations of 50 to 100 ng/mL and optimal response. Moreover, higher levels of 
the parent compound and its metabolites are associated with a poorer outcome (351, 352).

The following indicate that pharmacokinetics are a significant contributor to the occurrence of seizure in patients taking bupropion:

The incidence of seizures is dose related (and, hence, must be concentration related).
Seizures typically occur within days of a dose change and a few hours after the last dose, suggesting that peak plasma concentrations play a role.
Individuals with lean body mass (i.e., smaller volume of distribution), such as anorexic-bulimic patients have an increased risk.

Thus, the clinician might use TDM with bupropion to guard against the development of unusually high plasma levels of the parent drug or its metabolites. That would 
be particularly true for the medically compromised or the patient on other drugs that could interfere with the clearance of bupropion. In such a case, the laboratory 
should assay the parent drug and its three major metabolites—hydroxybupropion, threohydrobupropion, and erythrohydrobupropion.

Monoamine Oxidase Inhibitors

Phenelzine has been studied for the treatment of anxiety, phobic and obsessive-compulsive disorders, as well as typical and atypical depressions. Its antidepressant 
efficacy has been correlated with an 80% to 85% inhibition of the MAO enzyme. Studies by Ravaris, replicated by this text's authors, indicate that 60 mg per day are 
usually needed to inhibit MAO by at least 80% ( 353, 354). Although monitoring of platelet MAO inhibition during treatment may permit more optimal dosing, the assay 
is not readily available commercially. This, coupled with the infrequent use of MAOIs, has hampered the widespread application of this specialized form of TDM.

Conclusion

There are three possible relationships between plasma concentration and efficacy:

None or a poor relationship between plasma level and therapeutic response
A threshold for therapeutic response, such that below this level there is less likelihood of response and above it there is a good chance for response
A threshold for toxicity such that above this level the potential for increased adverse effects outweighs the likelihood of further therapeutic gain

TDM with antidepressants can be used for the following reasons:

Plasma levels are in the usual optimal range, but there is insufficient clinical response : try another agent, an augmentation strategy, or ECT (see also 
“Alternative Treatment Strategies” later in this chapter).
Plasma levels are low and there is insufficient response: increase the dose.
Plasma levels are high and there is insufficient clinical response or severe adverse effects: reduce the dose or try another agent.
Patient with obsessive-compulsive symptoms (or disorder) is nonresponsive on adequate blood levels : consider clomipramine or an SSRI (e.g., fluoxetine, 
sertraline, paroxetine).

ALTERNATIVE TREATMENT STRATEGIES

Treatment-Resistant Depression

Two major problems complicating the question of treatment-resistant depression are inappropriate diagnosis and inadequate treatment  (355). Studies have 
found only a small proportion (< 15%) of newly diagnosed depressed patients receive adequate antidepressant treatment as defined by dose and duration criteria 
(356, 357). Hence, a substantial number of “treatment-resistant” cases are actually the result of inadequate therapy (i.e., relative resistance). For example, in the 
MacEwan and Remick (358) study, 70% of those defined as treatment-unresponsive achieved complete remission with an adequate trial of an HCA, MAOI, or ECT. 
Patients who do not receive sufficient benefit from a trial of one antidepressant now have the option of newer agents whose activity does not necessarily overlap with 
earlier generation compounds (e.g., SSRIs, venlafaxine, nefazodone).

Guscott and Grof (359) list a series of variables, presented here with minor modifications, critical to the understanding and management of refractory depression:

Is the diagnosis correct (e.g., both incorrect diagnosis or subtype, such as atypical depression)?
Does the patient have a psychotic depression?
Has the patient received adequate treatment (dose and duration)?
Do adverse effects preclude adequate dosing?
Is the patient compliant?
Was a rational, stepwise approach used?
How was outcome measured?
Is there a coexisting medical or psychiatric disorder (e.g., substance abuse) that interferes with response to treatment?
Are there other factors in the clinical setting that interfere with treatment?

Also of concern are the effects that nonresponse may have on the clinician, including the following:

Avoidance of the patient (e.g., countertransference)
Affective disturbances, resulting in feelings of dysphoria, anger, and decreased tolerance for patients' complaints
An increased tendency to add or to switch diagnosis to an Axis II disorder

Guscott and Grof (359) consider the vast majority of these patients only relatively refractory and analogize this situation to other medical disorders, such as asthma, 
which is often underdiagnosed and undertreated. Thus, like asthma, morbidity and mortality associated with depression are increasing worldwide. Ironically, these 
complications occur at a time when the understanding of the pathophysiology of major depression has greatly advanced over the past 2 decades, and when 
appropriate diagnosis and aggressive drug therapy can improve outcome. Guscott and Grof recommend giving careful attention to an adequate treatment trial, using a 
rational, stepwise model, like those often used in other medical specialties to treat asthma, essential hypertension, and rheumatoid arthritis.

White and Simpson (360) caution that patients intolerant to TCAs should not be considered “treatment resistant” because another antidepressant with a different 
profile (e.g., an SSRI) can often bring about remission. Other strategies include a second trial using an HCA with a different biochemical profile (i.e., switching from a 
tertiary to a secondary TCA). Evidence for this approach, however, is least from the perspective of improving tolerability and weak in terms of improving efficacy. 
Finally, Paykel and Van Waerkom (361) emphasize that, in addition to pharmacotherapy, other therapeutic modalities—including social support, environmental 
manipulation, and family, cognitive, or dynamic psychotherapy—are often helpful in managing these patients.

Patients tend to improve with time and the level of depression fluctuates from day to day. Sometimes when a second drug is added, improvement may have occurred 
simply because of the passage of time but is falsely attributed to the additional drug. It is difficult to do controlled studies in treatment nonresponders, because so 
many improve with the first treatment. Because there are many drugs and combinations used to achieve an adequate homogeneous sample of nonresponders to any 
given treatment, a large collaborative study mechanism would be necessary. Such a study, entitled Sequence Treatment Algorithm for Resistant Depression 
(STAR*D) is just beginning under National Institute of Mental Health sponsorship. This study is patterned after clinical treatment. It begins with open label treatment 
with an SSRI to prospectively determine cases of treatment-resistant depression. The nonresponders will then enter the randomized portion of the trial. This study 
should provide clinically useful information about what treatment is the best next option for the depressed patient who has not benefitted from a previous trial of a 
different antidepressant.



Specific Strategies to Manage Treatment Resistance

There are three major options available with true treatment nonresponse ( 362):

Switch to another antidepressant.
Augment with another medication.
Use a combination of antidepressants.

Switch to Another Antidepressant

Perhaps the greatest research need in antidepressant pharmacotherapy is what to do when the first antidepressant trial fails to produce response. Indeed, in clinical 
trials, 35% to 40% of patients do not achieve a 50% reduction in their symptoms on any single antidepressant and the majority do not have a full remission. Thus, this 
discussion is relevant to the majority of patients with major depression.

Even so, the research in this area has been disappointingly sparse. The existing studies have serious limitations such as small numbers of subjects and design 
problems, including lack of blinding, random assignment, and an appropriate control group.

Although some physicians may try multiple members of the same class (e.g., multiple sequential trials of different SSRIs), a recent survey found that most 
psychiatrists prefer to switch to a different class of antidepressant for patients who have not experienced adequate benefit ( 135). We concur that this approach is 
more rational and more likely to be a productive strategy than switching among antidepressants with the same apparent mechanism of action. Although there have 
been a number of studies purporting that switching among SSRIs is a useful strategy, most of these studies, which were sponsored by the manufacturer of the second 
SSRI, are often methodologically flawed and are therefore of limited value ( 363).

The switching strategy with the most rigorous data to support its usefulness is between an SSRI and either desipramine or imipramine (either direction). Numerous 
double-blind crossover studies support this practice ( 136, 364). Although these studies are considerably more rigorous and less susceptible to bias than the open 
label SSRI switch studies, they still do not involve rerandomization of patients. Thus, the response rate could be confounded and inflated by the passage of time.

As a results of these studies, clinicians have proposed that switching to reboxetine or bupropion might a useful strategy given that these antidepressants share the 
ability with desipramine and imipramine to block NE uptake. Nevertheless, only one small open label study has been done to test this possibility ( 365). If bupropion is 
to be used in patients switched from an ineffective trial of fluoxetine, the dose should be kept low for several weeks to allow for the clearance of fluoxetine and 
norfluoxetine. Case reports indicate that fluoxetine can elevate levels of the active metabolites of bupropion, which, in turn, could mediate an increase risk of adverse 
effects (366).

The switch from an SSRI to high-dose venlafaxine is another theoretically appealing strategy, because high-dose venlafaxine blocks the uptake pumps for both 
serotonin and NE (137). To test this concept, a double-blind study has recently been completed testing the usefulness of switching SSRI nonresponders to either 
citalopram or venlafaxine. The results of that study are being analyzed.

Two open label studies have been done with nefazodone ( 367, 368). As discussed earlier, the value of such open label studies is dubious. Moreover, this strategy is 
limited by the divided dose schedule recommended for the immediate release formulation of nefazodone, the need for dose adjustment, and the potential for 
complicated drug–drug interactions, particularly when switching from fluoxetine to nefazodone.

In a single-site, open label study, Wheatley and colleagues ( 369) conducted a crossover study from fluoxetine to mirtazapine, principally to test for a pharmacokinetic 
interaction. These investigators noted that mirtazapine did produce a clinically meaningful antidepressant response in a sizable percentage of patients who had not 
benefited from fluoxetine. A subsequent multicenter, open label study made the same observation ( 370). These results are encouraging but must again be interpreted 
cautiously given the open label designs.

Augmentation Strategy

This approach is generally used when there has been at least some antidepressant response ( 355). It generally refers to the addition of a medication that is not 
formally labeled as an antidepressant, which is in contrast to the combined use of two antidepressants, as discussed later in this section.

Lithium: Lithium augmentation of standard antidepressants has been reported to significantly benefit previously treatment-resistant and psychotic depressions, 
particularly in bipolar patients ( 371, 372). There is substantial case report literature reporting that many patients have benefited when lithium was added to ongoing 
TCA therapy. Often these results occurred rapidly, sometimes with low doses of lithium. Although the results of controlled trials have not been as dramatic, they still 
support this approach, which should be seriously considered for treatment-resistant major depression.

Although initial reports concluded that low-dose lithium could augment the effect in patients partially responsive to an SSRI ( 373), subsequent reports have been less 
encouraging (374, 375). Furthermore, there is an increase in bothersome adverse effects when lithium is added to SSRI therapy ( 376). Both of these factors plus the 
need for TDM when using lithium has caused this approach to fall from favor in recent years.

Thyroid Hormone: Data from a limited number of controlled studies indicate that, particularly in women, adding triiodothyronine may produce remission in a 
nonresponder (377). However, most of these studies have been done with TCAs rather than the newer antidepressants.

Pindolol: The original intent for using pindolol in combination with an SSRI or similar antidepressant was to speed the onset of antidepressant activity. The value of 
that approach remains controversial as does the value of augmentation with pindolol. Most of the studies are not methodologically rigorous and the results are 
conflicting (378, 379 and 380). A recent double-blind, placebo-controlled trial found no benefit with pindolol in accelerating response to fluoxetine in 86 predominantly 
recurrent, chronically depressed patients ( 381). When pindolol is used in combination with an SSRI, the dose is generally 2.5 mg given three times per day.

Buspirone: This has been an agent in search of a use. As with pindolol, most initial reports were open label. The only double-blind, placebo-controlled study did not 
support the usefulness of buspirone augmentation; however, the placebo response in patients with alleged treatment refractory depression was 47% ( 382). Generally, 
the dose of buspirone as an augmentation strategy has been 5 to 15 mg twice a day.

Even though buspirone is generally safe and well tolerated when used alone, it is susceptible to clinically meaningful drug–drug interactions. Buspirone is converted 
via CYP 3A3/4 to an active metabolite, l-phenylpiperzine (1-PP), which is, in turn, dependent on CYP 2D6 for its elimination. Thus, buspirone can interact with 
antidepressants and other drugs that cause substantial inhibition of CYP 3A3/4 (e.g., fluvoxamine and nefazodone) and CYP 2D6 (e.g., fluoxetine and paroxetine). 
However, the outcomes are different. Substantial inhibition of CYP 3A3/4 can increase both the bioavailability and prolong the clearance of the parent drug, 
buspirone. In contrast, substantial inhibition of CYP 2D6 can delay the clearance of its active metabolite, 1-PP, which has a substantially different pharmacology than 
the parent drug. Both types of interactions have been reported to cause significant behavioral toxicity ( 383).

Combined Use of Two Antidepressants

Faced with nonresponse to one or more trials of different antidepressants, many psychiatrists try combining antidepressants. As with most of the treatments in this 
section, rigorous data supporting the safety and efficacy of this approach is generally in short supply. In such an instance, the clinician faces the dilemma of doing 
nothing or trying a combination that is often based only on theoretical arguments or anecdotal case reports.

As one might expect, virtually every antidepressant has been tried in combination with every other antidepressant with the possible exception of MAOIs ( 384). The 
combined use of desipramine and an SSRI has the best data to support its usefulness ( 119, 120). However, other groups have not found as robust an effect as was 
initially reported.



Because reboxetine and bupropion share with desipramine the ability to block the NE uptake pump, some clinician may want to combine them with an SSRI. 
Bupropion, however, should be used cautiously with fluvoxamine, fluoxetine, and paroxetine because these three antidepressants inhibit one or more CYP enzymes 
to a substantial degree at their lowest, usually effective antidepressant dose. Therefore, the dose of bupropion should be kept low and TDM could be used to ensure 
that unusually high levels of bupropion or its active metabolites do not develop.

Although most physicians avoid the combination of an MAOI with most other antidepressants, a number of reports indicate that MAOIs combined with a TCA can be 
effective and safe in treatment-resistant patients. This combination should be used only by a physician skilled in their use and familiar with their potential adverse 
effects and drug interactions. Generally, tertiary amine TCAs have been used in combination with MAOIs. Once the dose of the TCA is established, the MAOI should 
be slowly added. Never attempt the reverse order without a 2-week delay. It may also be prudent to lower the TCA dose slightly before starting the MAOI. An example 
might be the addition of phenelzine to amitriptyline, starting with an initial dose of 15 mg and subsequent dose increments weekly as needed. The total dose of an 
MAOI, used in combination with TCA, is usually lower than when used alone (e.g., 30 to 60 mg per day). When the combination is discontinued, the MAOI should be 
stopped first.

Desipramine and maprotiline, which are selective NE reuptake inhibitors, should not be combined with an MAOI because of the risk of hypertensive crisis. The 
combination of an MAOI plus reboxetine and bupropion also blocks the NE uptake pump and thus theoretically should carry the same risk of a hypertensive crisis 
when combined with an MAOI. Thus, these combinations should also be avoided.

The combination of an MAOI plus an SSRI, venlafaxine, or nefazodone should not be attempted because of the risk of a serotonin syndrome.

No data are available on the safety or efficacy of combining mirtazapine or nefazodone with MAOIs. Until studies are available, it is prudent to avoid such 
combinations.

Combination Strategies in Special Patient Populations

Patients suffering from a psychotic depression usually do not benefit from antidepressant monotherapy and usually require the combination of an antidepressant and 
antipsychotic or ECT. There is limited evidence that amoxapine, whose primary active metabolite (8-hydroxyamoxapine) has antipsychotic-like properties, can be used 
as monodrug therapy (385).

Depression associated with panic attacks may benefit from the combination of an antidepressant-anxiolytic or the use of an SSRI (e.g., fluoxetine or paroxetine), 
which may have antipanic properties separate from their antidepressant effects.

Post and Kramlinger (386) have also suggested that lithium added to carbamazepine may be useful in treatment-resistant mood-disordered patients. One possible 
basis for this approach is that carbamazepine, which has a tricyclic ring structure similar to imipramine, may sensitize postsynaptic serotonin receptors in a similar 
way to standard drugs such as imipramine. A mood stabilizer (e.g., lithium, valproate, carbamazepine) plus antidepressant may benefit some rapid cycling or mixed 
bipolar patients, attenuating the propensity to switch from mania to depression.

Other Alternative Treatment Strategies

Alternative primary monotherapies include the following:

ECT and other somatic therapies
Lithium monotherapy
Possibly lamotrigine
Psychostimulants

ECT should be considered for more severe forms of depression (e.g., those associated with melancholic and psychotic features, particularly when the patient exhibits 
an increased risk for self-injurious behavior) or when there is a past, well-documented history of nonresponse or intolerance to pharmacological intervention. Limited 
data indicate that bipolar depressed patients may be at risk for a switch to mania when given a standard TCA. A mood stabilizer alone (i.e., lithium, valproate, 
carbamazepine, lamotrigine), or in combination with an antidepressant, may be the strategy of choice in these patients. Some elderly patients and those with acquired 
immunodeficiency syndrome may also benefit from low doses of a psychostimulant only (e.g., methylphenidate) (see also Chapter 14, “ The HIV-Infected Patient”). Fig. 
7-1 summarizes the strategy for a patient whose depressive episode is insufficiently responsive to standard therapies.

Other promising, investigational, nondrug forms of somatic therapy for affective disorders include transcranial stimulation and vagus nerve stimulation. These 
treatments are also discussed in Chapter 8.

Drug-Induced Depressive Syndromes

Treatment of these disorders is first directed at the causative agent (e.g., reserpine, a-methyldopa). Withdrawing the offending compound and providing supportive 
care may be all that is required, with the symptoms dissipating in days to weeks. When such conservative measures are unsuccessful, most clinicians initiate an 
antidepressant.

With drugs that produce a depression after chronic exposure (e.g., alcohol), detoxification is instituted, in addition to supportive care and therapy for substance 
dependency. Even though most alcoholics will experience depression immediately after the cessation of heavy and prolonged consumption, the majority will remit 
within several weeks following detoxification and supportive care (see Chapter 14, “ The Alcoholic Patient”). For those who do not, it is likely there had been a 
preexisting depressive disorder, which itself can lead to substance dependency, because patients frequently self-medicate before seeking professional intervention. 
This possibility should be evaluated through a review of the patient's personal medical and psychiatric history, as well as family history.

The recovering patient who remains depressed after appropriate treatment of the abstinence syndrome should be given an antidepressant trial. Treatment planning 
should take into account the patient's physical status, especially because it may affect the pharmacokinetics and pharmacodynamics of the agent selected (see 
Chapter 3).

ROLE OF PSYCHOSOCIAL THERAPIES

Because this book focuses on psychopharmacotherapy, it is not intended to exhaustively review the role of psychotherapy. Nonetheless, some form of counseling is 
usually necessary during the treatment of major depressive disorder. Broadly defined, psychotherapy covers a wide range of modalities, from simple education and 
supportive counseling to cognitive-behavioral to insight-oriented psychodynamically based therapy.

No illness occurs in a vacuum. There is a fluid interaction between an individual and his or her illness (e.g., life situations may aggravate the illness and 
vice versa). These disorders affect the way people think about themselves, as well as how other people view them. For these reasons, medications are not 
optimally prescribed in a vacuum as if they alone will resolve the problem. Although the good practitioner in any branch of medicine is mindful of these facts, this 
recognition is especially important in psychiatric disorders because of the difficulty patients have in separating themselves from the illness and its associated social 
stigma. Thus, patients may be able to view an illness such as cancer as something that has happened to them and therefore as something distinct from themselves. 
This distancing is much more difficult with a psychiatric disorder because it affects the fundamental processes (e.g., mood and cognition) that define one's self. This 
statement is particularly germane to major depressive disorder because it often involves feelings of guilt, worthlessness, low self-esteem, helplessness, and 
hopelessness. These symptoms, coupled with the delayed onset of drug action, make education and supportive counseling imperative.

Good clinical management requires that patient education about their illness and its treatment be given in a supportive manner, while simultaneously exploring 
whether life situations are aggravating the condition or vice versa. If medication is indicated, the patient should know why and what can be reasonably expected from 



this course of action. This education should include the following explanations:

How medications are believed to work for their condition
How to take the medications
What life activities, if any, need to be altered while on the medication
The potential adverse effects, as well as what to do if they occur

Education does not stop at this point, but is an ongoing process throughout treatment. Because major depressive disorder impairs concentration and attention, it is 
useful to repeat this information several times during the initial and follow-up visits. It is often helpful to query the patient about what has been explained and then 
clarify or expound on issues as indicated. It is critically important to avoid patient discouragement by balancing optimism with the acknowledgment that 
antidepressants generally have a delayed onset of action.

It is also prudent to explain other options, especially if the first medication trial is unsuccessful. Thus, it is crucial to reassure the patient before the first antidepressant 
trial that if unsuccessful, there is a good chance of responding to an alternative therapy. Patients understand and accept the concept of empirical trials. Educating and 
involving them in the decision-making process is not only “politically correct,” but also therapeutic because this approach

Addresses feelings of loss of control and inadequacy.
Makes a patient an active participant of the treatment.
Enhances compliance.

Education should continue even after the depressive episode has remitted. An explanation of the value of maintenance and prophylactic therapy, as well as when it is 
appropriate to discontinue treatment, is important. The early signs of relapse should be explained to both the patient and close family members or friends, if 
appropriate. The goal is to increase the likelihood of early detection in case of recurrence. This is based on the hope that early intervention may prevent or at least 
shorten the duration or intensity of an episode and lessen its consequences ( 387).

In addition, a number of studies have compared the efficacy of specific forms of psychotherapy, particularly cognitive-behavioral therapy (CBT), and antidepressants 
in the treatment of patients with an acute episode of major depression ( 388, 389, 390, 391, 392, 393, 394 and 395). Most studies have reported these forms of 
psychotherapy and antidepressants to be equally effective. As a result of disparate findings, spirited debate has arisen with regard to this issue. Issues raised in this 
debate have included relative efficacy in patients with mild versus more severe episodes of major depression and the adequacy of antidepressant treatment in these 
studies. A summary of these issues is presented in the following paragraphs.

The study by Elkin et al. (391) from the National Institute of Mental Health Treatment of Depression Collaborative Research Program suggested that antidepressants 
had superior efficacy in the treatment of moderate to more severe episodes of major depression (i.e., 17-item HDRS score of 20 or more). In response to that claim, 
DeRubeis et al. (396) performed a metaanalysis of four studies and found that CBT was as effective as several different antidepressants in such cases. More recently, 
Keller et al. (397) found that a variant of CBT called cognitive-behavioral analyses (CBAS) therapy was as effective as nefazodone (mean dose = 460 mg per day) in 
producing both response and remission in outpatients with moderate to more severe chronic depression.

Returning to the debate, Meterissian and Bradwejn ( 398) argued that pharmacotherapy was not adequate in the earlier studies comparing it with CBT. Klein ( 399) 
further argued that these studies were flawed because ineffective antidepressants were continued for 12 to 16 weeks (i.e., the length of time used to administer the 
CBT). According to Klein, two courses of antidepressants could have been conducted in this time period and hence a clinically meaningful comparison would be to 
permit the switching of patients who had not responded after 6 to 8 weeks to a different antidepressant. Recently, Thase et al. ( 395) have conducted such a study 
comparing 16 weeks of CBT (n = 52) with either fluoxetine (n = 10) or bupropion (n = 13). Their study permitted patients who had not responded to one of these 
antidepressants to be switched to the other after 8 weeks while CBT continued. Despite the limited statistical power resulting from the small numbers of patients on 
the antidepressants, these investigators found pharmacotherapy was superior to CBT on four of six measures and had a lower rate of nonresponse (i.e., 13% versus 
46% for CBT and drug, respectively). The difference favoring pharmacotherapy over CBT emerged late in treatment and was principally due to the switching of 
nonresponders to the alternate antidepressant.

In summary, the debate continues over the relative efficacy of pharmacotherapy versus psychotherapy, particularly CBT. Although this argument may be of interest 
from a guild perspective, it does not advance current knowledge of the basic nature of the condition. Virtually all of the studies can be faulted on the grounds that they 
have been open label and hence susceptible to bias on the part of the investigators. There is also the problem of standardizing CBT, ensuring equivalent dosing of 
CBT versus pharmacotherapy, inadequate numbers, and generalizability.

Rather than pitting these two forms of treatment against each other in an “either/or” paradigm, another question is whether outcome is better when both 
treatments are used together. This issue was addressed in the study by Keller et al. ( 397), which found that a greater percentage responded to combined treatment 
with nefazodone and CBAS than to either treatment alone. That result is consistent with earlier studies comparing psychotherapy, TCA plus psychotherapy, and a 
control group of patients who called for emergency appointments only (demand-only psychotherapy) and served thus as a “low-contact” or a placebo group ( 400, 401, 
402 and 403). In these studies, the combined treatment with a TCA plus psychotherapy also demonstrated greater efficacy on specific outcome measures than either 
treatment alone. Nevertheless, these results may not generalize to all forms of psychotherapy. For example, one study found that patients given medication 
experienced more benefit than those undergoing group psychotherapy ( 404).

Another issue is whether psychotherapy can prevent relapse. The classic study by Frank et al. ( 405) found that interpersonal psychotherapy (IPT) plus imipramine 
was not superior to imipramine alone and that IPT alone was not significantly better than placebo treatment in preventing relapse. Recently, however, Fava et al. 
(406) found that 40 randomly assigned patients with recurrent major depression (three or more episodes) did better on CBT than with routine clinical management 
after responding to antidepressant treatment. Thus, this question has also not been resolved.

In the absence of definitive evidence clearly supporting either side in these debates, many clinicians use the following general guidelines. If there are more 
complicated problems or persistent personal issues, then formal psychotherapy may be indicated. That decision needs to be made within the context of an individual's 
specific situation. When possible, a recommendation for more intense psychotherapy should be reserved until there has been a reasonable opportunity to assess 
response to drug therapy plus education and supportive counseling. Many life situations that seem insurmountable become more manageable when a depressive 
episode has remitted. This caveat is particularly important during the first episode in a patient with a good premorbid history and an illness duration of less than 1 
year. It is also applicable to patients with recurrent major depressive disorder who have a good return to psychosocial functioning between episodes.

ADVERSE EFFECTS

An important aspect of antidepressant pharmacotherapy is selection based on the adverse effect profile of a specific medication, because most antidepressants are 
comparable in terms of efficacy. One of the major accomplishments of modern antidepressant development has been to improve the adverse effect profile of newer 
agents in comparison with TCAs and MAOIs without compromising efficacy (1). That has been accomplished by developing chemicals that retain the ability to affect 
sites of action that appear to be capable of mediating antidepressant efficacy (e.g., the serotonin uptake pump), but avoid effects on unnecessary sites of action (e.g., 
ACh receptor, fast sodium channels). This approach has led to both better tolerated and safer medications. Table 7-23 lists the common potential adverse affects of a 
number of antidepressants, as well as their relative severity.



TABLE 7-23. Adverse effects of antidepressants

Accurate identification of drug-induced adverse effects is complicated by the fact that many of these complaints (e.g., headaches, fatigue, dry mouth, dizziness) are 
associated with depression and, hence, can occur while on placebo ( 1). Some of these symptoms may have been present before the initiation of medications, 
whereas others emerge spontaneously but are still unrelated to the drug. Therefore, placebo-controlled studies are essential to determine whether the frequency of a 
given adverse effect occurs more on active medication than on placebo.

Whereas formal clinical trial data are the most rigorous information available about the adverse effects of a drug, it is often incomplete as a result of the limited range 
of patients included in such studies. Formal clinical trials generally exclude patients who are very young or very old, medically ill, on multiple medications, 
drinking to excess, or using illicit drugs. For that reason, most physicians prefer medications that have been on the market for a few years, unless the new 
medication has compelling advantages over existing agents. The more extensively a drug has been used in clinical practice, the more confident one can be in their 
safety and tolerability for a variety of patients with different illnesses and on multiple combinations of medications. Extensive clinical experience does exist for most of 
the newer antidepressants as well as TCAs.

Tricyclic Antidepressants

Secondary amine TCAs (e.g., nortriptyline, desipramine) are better tolerated and somewhat safer than their tertiary amine parent compounds (e.g., amitriptyline, 
imipramine) (407, 408). This is due to differences in the relative potencies of several pharmacological actions, which include their binding affinity for the following:

Muscarinic ACh receptors, which mediate their atropine-like effects
Histamine receptors, which may mediate their sedative and possibly the weight gain effects
a-Adrenergic receptors, which mediate their orthostatic hypotensive effects (409)

In addition, their ability to stabilize electrically excitable membranes (i.e., quinidine-like properties) through inhibition of fast sodium channels is the action 
most likely responsible for their most important adverse effects: cardiotoxicity and neurotoxicity  (410).

Whereas tertiary amine TCAs are more potent than secondary amine TCAs in terms of sites of action mediating adverse effects, they are less potent than secondary 
amine TCAs in terms of antidepressant efficacy based on the results of the plasma drug level studies reviewed earlier in this chapter. That fact further increases the 
safety and tolerability of secondary amine versus tertiary amine TCAs ( 411). Nevertheless, secondary amine TCAs are still toxic when taken in overdose, and this 
issue must always be considered when applying treatment in a patient who poses a substantial suicide risk.

The most troublesome problems with TCAs involve the following:

The cardiovascular system
The central nervous system
The peripheral nervous system
Overdose-related issues

Cardiovascular Effects

Soon after the TCAs were introduced, it was noted that fatal overdoses were usually secondary to heart block or ventricular arrhythmias ( 412). This observation led to 
the concern that, in vulnerable patients, these drugs might produce similar complications at therapeutic plasma concentrations. Over the past 25 years, however, 
prospective trials have led to a more accurate understanding of their cardiac effects. The best way to review the present state of knowledge is to categorize these 
effects as follows:

Orthostatic hypotension (significant, even at therapeutic doses)
Conduction delays, arrhythmias (significant in many overdose cases)
Contractility impairment (not significant except in rare overdose cases)

Orthostatic Hypotension

One of the most frequent and potentially serious adverse effects of TCAs (as well as MAOIs) is orthostatic hypotension.  This effect leads to discontinuation of 
antidepressant therapy in approximately 10% of healthy depressed patients. Furthermore, fractures, lacerations, possible myocardial infarction, and sudden death 
have all been reported, especially in elderly patients.

By far, the most studied drug is imipramine. Fewer complete data are available for other TCAs. Existing studies, however, strongly imply that hypotension also occurs 
with amitriptyline and desmethylimipramine. Little is known about the potential of doxepin to lower blood pressure, although it is widely used. Nortriptyline is the only 
TCA currently on the market for which a reduced risk of orthostasis has been reported. For example, one study reported that this effect was negligible in 40 healthy, 
middle-aged depressed patients, and another documented a reduced risk ( 413).

Both the rate and the magnitude of drug-induced hypotension increase dramatically in depressed patients suffering from cardiac disease.  In 25 depressed 
patients with preexisting congestive heart failure, imipramine-induced orthostasis was approximately 50%. In contrast, of 21 patients without preexisting congestive 
failure who were given therapeutic plasma concentrations of nortriptyline, this problem developed in only one patient ( 414). Furthermore, 19 of these 21 patients had 
previous trials of imipramine, with eight experiencing falls on this agent.

Mechanism. The mechanisms underlying this effect are not clear, but various investigators have implicated the following:

Peripheral a-adrenergic blockade
Enhanced stimulation of central a-adrenergic receptors
Direct adrenergic vasodilation

If a drug possesses a given property in vitro or in vivo, this may be presumptive evidence, but it does not necessarily mean that the therapeutic or adverse effects are 
mediated by that property. What is needed is direct evidence in humans that postural hypotension is caused by the a-adrenergic blocking properties of these drugs.

A significant risk factor for the development of orthostasis with imipramine may be depression itself. For example, one study, found that, of 22 nondepressed cardiac 
patients with some degree of congestive heart failure (i.e., mean ejection fraction 33% by radionuclide angiography) who were given imipramine for control of their 



arrhythmia, only one (4%) discontinued the medication because of orthostasis ( 415, 416). This rate contrasts with a 50% incidence of hypotension among melancholic 
patients with a similar degree of left-ventricular impairment treated with comparable plasma concentrations of imipramine. Muller et al. ( 417) also found that 24 of 37 
depressed cardiac patients experienced significant hypotension in contrast to none of the heart patients without depression.

Treatment: Patients should always be warned of this possible adverse effect and be instructed to rise carefully from a lying or sitting position by dangling their feet 
before standing or sitting, or quickly lying down when feeling faint. Because falls resulting in broken bones or concussions can occur, such common sense 
precautions are important.

When hypotension remains problematic, support hose, salt, and fluids can also be used. Some recommend the use of the mineralocorticoid fluorohydrocortisone 
(Florinef, 0.025 to 0.05 mg twice a day).

Conduction Delays, Arrhythmias

Sudden death has occurred in patients with preexisting heart disease on antidepressant therapy. It may be difficult, however, to separate a causally related drug effect 
from a cardiovascular incident precipitated by other factors and only by chance coincident with drug therapy. Furthermore, Roose ( 418), who has summarized the 
literature, noted that major depressive disorder occurs frequently after a myocardial infarct and may adversely affect the recovery process.

Early reports on imipramine noted that some patients developed first-degree heart block, as well as other bundle branch patterns, but it took almost 15 years to clarify 
that these conduction delays were the only adverse effects at therapeutic plasma concentrations. It is now well documented that increased PR, QRS, or QT intervals 
occur with all standard TCAs, at or slightly above their therapeutic plasma levels.

Electrophysiological studies have confirmed that the TCAs exert their major effect on the His-ventricular (HV) interval. Although they frequently prolong PR and QRS 
intervals in depressed patients with a normal pretreatment electrocardiogram (ECG), such moderate increases are not, by themselves, clinically significant. This 
propensity to reduce conduction velocity, however, raises the question of whether patients with preexisting disorders would be at increased risk for development of 
symptomatic A-V block. This concern was supported by the frequency of A-V block after overdose and by case reports of patients with preexisting bundle branch 
block in whom two-to-one block developed when given imipramine.

Roose et al. (419) conducted a prospective study of 41 depressed patients with first-degree A-V or bundle branch block (or both) who were compared with 151 
patients with normal pretreatment ECGs. Both groups were given therapeutic plasma concentrations of imipramine or nortriptyline. The rate of two-to-one A-V block 
was significantly higher (9%) in patients with preexisting bundle branch block, as compared with the rate (0.7%) in those with normal pretreatment ECGs ( p < 0.05 by 
Fisher's Exact Test). In fact, the one patient with a normal pretreatment ECG in whom two-to-one A-V block developed had an abnormal His conduction, apparent only 
by catheterization.

Therapeutic plasma concentrations of TCAs have clinically significant antiarrhythmic activity (420). Imipramine and nortriptyline (and probably other TCAs) 
share electrophysiological properties characteristic of type I (A, B) compounds (e.g., quinidine, procainamide, disopyramide) and can even be used in cardiac patients 
free from depression, exclusively for the control of arrhythmia ( 421).

Because overdoses can cause severe arrhythmias, it had been previously thought that these drugs were contraindicated in patients with preexisting problems. A drug, 
however, may not produce the same cardiovascular effect at a therapeutic versus a toxic plasma concentration. For example, in one study, 17 of 22 nondepressed 
cardiac patients with ventricular arrhythmias had more than 75% premature ventricular contraction (PVC) suppression after imipramine treatment ( 422). Particularly 
important from the cardiologist's perspective, imipramine also suppressed PVCs with complex features, a more serious type of rhythm disturbance. Significant 
reductions also occurred in the frequency of bigeminy (85% ± 45%) pairs (89% ± 30%), and ventricular tachycardia (99% ± 2%). However, combining similar agents 
(e.g., imipramine plus quinidine) may produce a proarrhythmic effect.

Contractility Problems

TCAs may adversely affect left ventricular function (LVF). This phenomenon was addressed using the systolic time interval (STI), a measurement partly dependent on 
the QRS duration. However, TCAs prolong QRS, and hence the STI method can overestimate the effect of TCAs on LVF because of their prolongation of the QRS 
interval.

The introduction of radionuclide angiography has provided a more reliable means of assessing drug effects on LVF. Using this methodology, relatively low doses of 
imipramine and doxepin did not impair LVF in 17 depressed patients; however, only a few had ejection fractions less than 40%. Subsequently, Glassman et al. ( 423) 
reported radionuclide data on 15 depressed patients with moderate-to-severe LVF impairment (mean ejection fraction = 33%) treated with therapeutic plasma 
concentrations of imipramine. Although imipramine had no deleterious effect on any measure of LVF, as previously discussed, it produced intolerable orthostatic 
hypotension in about 50%. This finding was replicated in a second series of ten depressed patients with heart failure (mean pretreatment ejection fraction = 31%), 
who also had no change in any measure of LVF when treated with therapeutic plasma concentrations of imipramine. TCAs should therefore be used cautiously in 
patients with congestive heart failure (CHF), principally because of their potential for causing clinically significant orthostatic hypotension and for delaying intracardiac 
conduction.

In summarizing the relationship between TCA therapy and cardiovascular effects, Roose and Glassman ( 424) concluded that TCAs

Are antiarrhythmic agents and are effective in patients with ventricular ectopic activity
Rarely have an adverse effect on cardiac output at usually therapeutic concentrations, even in patients with CHF
Slow conduction, which places patients with bundle branch block at risk for development of conduction complications

Anticholinergic Effects

Typical autonomic effects resulting from the anticholinergic properties of TCAs include the following:

Dry mouth
Impaired visual accommodation, aggravation of narrow-angle glaucoma (rarely)
Palpitations, tachycardia, dizziness
Urinary hesitancy or retention; constipation; rarely paralytic ileus, which can be fatal if not detected early
Memory impairment

Dry mouth is the most common autonomic adverse effect, and patients should be alerted to its possible occurrence. Profuse sweating, especially at night, can also 
occur, but the precise mechanism is unknown. There is an increased risk of dental caries as a result of the loss of the bacteriostatic effects of saliva. This problem is 
further compounded when patients attempt to relieve dry mouth by ingesting hard candy or soft drinks; therefore, sugar-free substances should be recommended.

These autonomic adverse effects are usually mild and typically become less bothersome after the first few weeks of treatment. In any event, they can be controlled by 
adjusting the drug dosage. Bethanechol (urecholine) at doses of 25 to 50 mg given three to four times a day can reverse the urinary retention.

Based on in vitro assay techniques to measure the binding of agents to muscarinic receptors, amitriptyline has the strongest anticholinergic properties, doxepin is 
intermediate, and desipramine the weakest (425). In vitro and animal studies have shown that none of the newer antidepressants have meaningful anticholinergic 
effects at their usual therapeutic dose ( Table 7-23). Consistent with their pharmacology, clinical studies find that they produce no more anticholinergic problems than 
placebo. Although it is not known to what degree in vitro preparations correlate with in vivo activity, one can assume a positive correlation.

Central Anticholinergic Syndrome



This toxic reaction is manifested by the following:

Florid visual hallucinations
Loss of immediate memory
Confusion
Disorientation

Diagnosis is based on the typical symptom picture and reversibility by physostigmine, an agent that increases brain ACh, thus overcoming the atropine blockade. 
Discontinuance of anticholinergics usually ends the problem within a day or so. Rarely, in selected cases, physostigmine can produce a dramatic reversal, but it 
should not be used hastily, because error in diagnosis or too much of this drug may produce a cholinomimetic toxic syndrome.

Withdrawal Syndrome

There is no withdrawal problem with the TCAs of the type seen with narcotics, alcohol, sedatives, or serotonin reuptake inhibitors (i.e., SSRIs, venlafaxine). 
Nonetheless, abrupt discontinuation of 150 to 300 mg per day or more of a TCA, especially after 3 or more months of treatment, can induce an autonomic rebound 
(i.e., gastrointestinal disturbances, autonomic symptoms, anxiety, agitation, and disrupted sleep). The incidence varies, depending on dosage and duration of 
consumption. The higher the daily dosage and the longer it has been ingested, the more likely the occurrence. Onset usually begins by 48 hours after abrupt 
discontinuation. These symptoms may be related to the anticholinergic potency of the TCA. Withdrawal of the drug produces a state of muscarinic receptor 
supersensitivity, resulting in “cholinergic overdrive.” If abrupt withdrawal is necessitated by a switch to hypomania or mania, temporary benztropine therapy can 
minimize the risk of autonomic symptoms. When possible, antidepressants should always be discontinued by gradual taper.

Noradrenergic Effects

Jitteriness, tachycardia, and tremor can occur early in the course of treatment, particularly in patients with co-morbid panic attacks. TCAs may cause a persistent, fine, 
rapid tremor, particularly in the upper extremities. Desipramine and protriptyline may be the most common offenders. Propranolol (60 mg per day) may help and is 
unlikely to worsen depression. Alternatively, switching to a drug with less NE activity may also help.

Central Nervous System Effects

Insomnia has been reported, especially in elderly patients, but it is usually transitory and responds to morning dosing or switching to a more sedating antidepressant. 
Even though all these drugs produce sedation, there are quantitative differences. For example, amitriptyline and doxepin are more sedating than most other 
antidepressants (Table 7-23). Patients should be cautioned that the sedation produced by alcohol may add to or potentiate the sedative effects of the drug. The 
pharmacological mechanism for sedation is most likely H 1-receptor blockade.

Although more “stimulating” antidepressants (e.g., bupropion, SSRIs, venlafaxine, or certain MAOIs) do not potentiate alcohol, they can produce insomnia. To 
minimize this problem, the dose may be given earlier in the day. TCAs may cause episodes of excitement (rare), confusion, or mania, usually in patients with an 
underlying psychotic illness, suggesting that a preexisting disorder must be present for these drugs to exert any psychotomimetic effects.

In addition to large overdoses of these drugs, amounts used clinically may occasionally produce seizures. Because convulsions may be unrelated to drug treatment, 
however, their origin should always be carefully evaluated. In this context, Preskorn and Fast ( 331) found that the only risk factor associated with seizures in eight 
patients on routine TCA therapy was an elevated plasma level (mean = 734 ± 249 ng/mL; range = 438 to 1200 ng/mL).

Maprotiline and bupropion cause more seizures than agents such as imipramine, amitriptyline, and nortriptyline. This issue, plus other safety concerns, has 
significantly limited the use of maprotiline. If maprotiline is used, many clinicians start with a low dose (75 mg per day or less in elderly patients), gradually increasing 
by 25-mg increments over 2 or more weeks (the drug has a half-life of about 48 hours). Average doses in outpatients are 150 mg, with a maximum of 225 mg.

Davidson (426) found that the risk of seizures with bupropion was higher at doses greater than the recommended maximum (i.e., 450 mg per day). The seizure risk 
may be as low as one per 1,000 patients with the sustained release formulation when the dose is kept less than 450 mg per day, and the patient has no preexisting 
seizure history and is not on any medication that also can lower seizure thresholds or interfere with the metabolism of bupropion.

Twitching, dysarthria, paresthesia, peroneal palsies, and ataxia may also occur in rare instances. Disturbances of motor function are uncommon and are most likely to 
occur in elderly patients.

Overdose

For more than 25 years, TCAs were one of the leading causes of drug-related deaths, exceeded only by alcohol–drug combinations and heroin  (427). The 
risk of fatality resulting from a TCA overdose has severely limited their use now that newer, safer antidepressants are available. Nevertheless, overdoses of these 
medications still occur. There is still no simple antidote for a TCA overdose. A TCA overdose produces a characteristic clinical picture consisting of the following:

Temporary agitation, confusion, convulsions
Hypotension, tachycardia, conduction delays
Manifestations of anticholinergic blockade
Bowel and bladder paralysis
Disturbance of temperature regulation
Mydriasis
Delirium

Patients may progress to coma (generally lasting less than 24 hours) often complicated by shock and respiratory depression. Typically, a TCA-induced coma is 
usually short in duration.

The most characteristic and serious sequelae of overdose involve disturbances in cardiac conduction and repolarization. These disturbances are manifested clinically 
by

A-V block
Intraventricular conduction defects
Prolongation of the QT interval

As conduction times are prolonged, the chance of developing reentry arrhythmias grows. Malignant ventricular arrhythmias are uncommon in mild or moderate 
overdoses, but they are more likely in severe cases.

All of these signs and symptoms may be present to some degree or may be absent, depending on the quantity of drugs ingested. The lethal dose has been estimated 
to be about 1 g, although overdoses as low as 500 mg have been fatal. All of the TCAs can be fatal in overdose, and the same is true for some of the newer HCAs, 
such as maprotiline (by a different mechanism) and amoxapine. In a series of 32 fatal ingestions, 14 victims died on the way to the hospital, nine were alive on arrival 
but already had major symptoms, and the remaining nine arrived without major symptoms, but such symptoms developed within 2 hours of arriving (428). All deaths 
from the direct toxicity of the drug occurred within the first 24 hours.

Disturbances of cardiac rhythm (e.g., tachycardia, atrial fibrillation, ventricular flutter, and A-V or intraventricular block) are the most frequent causes of 
death. Thus, management of cardiac function is critical. If the patient survives the early phase, recovery without sequelae is probable, and vigorous resuscitative 
measures are important. A major clinical problem is determining when a patient is no longer in danger. Many patients with mild overdose have been hospitalized 



unnecessarily or for inordinately prolonged periods because of this concern. Late deaths (2 to 5 days after overdose) have been seen; however, most of these 
involved complications that had presented earlier and were expected ( 429, 430). If no major symptoms have developed after 6 hours (depressed level of 
consciousness, hypotension, depressed respiration, seizures, conduction block, or arrhythmia), it is unlikely that they will develop. Although clinicians need to know 
about the rare possibility of late death, common sense is required when a decision is necessary regarding the discontinuation of more intensive medical care.

Although the literature indicates that seizures and arrhythmias are associated with TCA plasma levels greater than 1,000 ng/mL, the QRS duration might be a better 
early predictor than plasma levels in overdose cases. For example, in a series of 49 TCA overdoses, seizures occurred only in cases with a QRS duration above 0.10 
second, and ventricular arrhythmia was seen with a QRS greater than 0.16 second ( 430). Thus, for acute overdose, the ECG may provide a reliable and quick 
measure of risk with TCA drugs; however, how well a QRS of less than 0.10 second predicts ultimate safety or how long after ingestion the ECG must be followed, is 
uncertain (431).

The most frequent cardiovascular effects of an acute overdose are tachycardia and hypotension. The hypotension is partially related to a relative volume depletion, 
but correction does not bring complete resolution. Even though radionuclide and catheterization studies have shown that TCAs do not impair LVF, either at 
therapeutic plasma levels or with overdose, data are not available for victims who died. One study describes two cases of fatal overdose in which ventricular pacing 
produced regular ventricular depolarization but minimal cardiac output, suggesting that at very high concentrations, TCAs might directly impair the myocardium (as 
demonstrated in animal studies) (429).

CNS toxicity is a serious problem with maprotiline and is the probable mechanism of death rather than cardiac complications.

Treatment

The one principle about which there is no dispute regarding TCA overdoses is the need for aggressive interventions to rapidly remove the drug.  The 
contents of the stomach should be emptied in any suspected TCA overdose, because once absorbed, dialysis is less efficient in removing these drugs. Treatment 
should include the following:

Induced vomiting or gastric aspiration
Lavage with activated charcoal
Anticonvulsants (such as intravenous diazepam)
Coma care
Support of respiration
Attention to cardiac effects

A slurry of activated charcoal given repeatedly through a nasogastric tube, following the initial emptying of the stomach, greatly accelerates TCA elimination, probably 
because of the large enterohepatic circulation that is interrupted by the repeated charcoal ( 432). While encouraging, this technique has been subjected to only limited 
study in actual cases of overdose.

Treatment with quinidine or similar drugs might be considered for ventricular arrhythmias, but if the physician realizes that the TCAs themselves are type I 
antiarrhythmic agents, the potential dangers of this approach become apparent. Although systematic studies are not yet available, it seems reasonable to treat these 
victims as one would treat quinidine overdoses (i.e., with hypertonic sodium bicarbonate and cardiac pacing). This therapeutic regimen should significantly increase 
the percentage of surviving patients or, at least, ensure that the treatment will not unintentionally exacerbate the problem. Tachycardia is generally not a problem, and 
the use of physostigmine to counteract it is controversial.

Miscellaneous Adverse Effects

Weight Gain

Tertiary amine TCAs and mirtazapine are antidepressants that cause weight gain. The blockade of both the 5-HT 2C and the H1 receptors have been suggested as the 
possible mechanisms behind this effect. For patients who experience this problem, SSRIs, venlafaxine, and bupropion may be better options. Although there is mild 
weight loss on SSRIs during initial treatment (i.e., the first 6 to 8 weeks), this effect is not sustained with longer treatment. That fact thwarted efforts to develop these 
drugs for this indication.

Sexual Dysfunction

Priapism is an abnormal, painful, and persistent erection, not related to sexual arousal, which can be caused by a variety of conditions (e.g., neurological, 
hematological, local trauma, and scorpion or black widow spider bites). Its occurrence also has been associated with various drugs, including the following:

Antipsychotics, such as chlorpromazine and thioridazine
Drugs of abuse, such as marijuana or cocaine
Antihypertensives, such as guanethidine and hydralazine
Antidepressants, such as trazodone

Its occurrence should be considered an acute medical emergency, and in the first few hours after an episode the patient should be closely monitored. Increased 
penile tumescence should lead to immediate discontinuation of the drug and consultation with an urologist. If the condition persists, retained blood can lead to edema 
and eventual fibrosis of the corpora and permanent impotence. Thus, sustained penile tumescence is an emergency and may require direct injection into the 
cavernous bulbosa or surgical detumescence ( 306). Because this adverse effect is rare, many specialists have not had extensive experience, and it may be useful to 
contact the medical staff of the drug's manufacturer to help find an experienced urologist.

Hypersensitivity Effects

Skin reactions occur early in therapy but can subside with continued treatment. Jaundice, which can also occur early, is of the cholestatic type, similar to that 
attributed to chlorpromazine. Agranulocytosis is a rare complication, as are cases of leukocytosis, leukopenia, and eosinophilia. There are no data on the incidence of 
antidepressant-induced agranulocytosis, except to note that it is rare with all of the agents discussed in this chapter.

Selective Serotonin Reuptake Inhibitors

In 1988, fluoxetine became the first SSRI marketed in the United States. Since then, sertraline (1992), paroxetine (1993), fluvoxamine (1994) and citalopram (1998) 
have been marketed. Their widespread acceptance has added substantially to the patient-years of experience with these medications. Thus, the confidence in our 
knowledge of the adverse effect profile of these drugs in the general population and in special populations (e.g., the elderly, the medically ill) has grown substantially 
over the past decade.

Although the early clinical trials comparing SSRIs with tertiary amine TCAs found the newer agents to have better tolerated side-effect profiles, these differences were 
less evident when they were compared with secondary amine TCAs (433, 434, 435, 436, 437 and 438). The most important advantage of the SSRIs is the absence of 
severe adverse effects (e.g., cardiac conduction delays, seizures, postural hypotension) and death from overdose.

The adverse-effect profiles of SSRIs and TCAs are generally different , with those related to the former most consistent with serotonin agonism ( 434, 435 and 436, 
439). The most frequent early complications include the following:

Headache, dizziness
Nausea, loose stools, constipation
Somnolence, insomnia



Sweating, tremor, dry mouth
Anxiety, restlessness

Whereas less frequent adverse effects include the following:

Weight gain
Inhibition of ejaculation or orgasm
Bruxism, myoclonus, paraesthesia

The management of the most common adverse effects includes the following:

Nausea: Usually transient and dose-related. May improve with dose reduction or symptomatic measures (e.g., food, antacids, addition of drugs that block 5-HT 3 
receptors, such as cisapride). There has been increasing concern about using cisapride in combination with antidepressants that can substantially inhibit CYP 
3A3/4 (i.e., fluvoxamine, nefazodone). The reason is that high levels of cisapride can cause arrhythmias as a result of delayed intracardiac conduction.
Anorexia: More pronounced in overweight patients and those with carbohydrate craving. May lead to abuse in patients with bulimia or anorexia nervosa.
Increased anxiety and nervousness: Occurs early in treatment, especially in patients with prominent anxiety symptoms. May improve with support, dose 
reduction, or concomitant treatment with a BZD.
Tremor: May improve with dose reduction, a b-blocker, or a BZD

These adverse effects rarely require discontinuation, and several are dose related (e.g., anxiety, tremor, nausea) ( 439, 440). As with all other classes of 
antidepressants, the SSRIs often have a delayed onset of action, but unlike TCAs the effective dose can be given from the beginning, rather than by gradual 
adjustment. They also have flat dose–antidepressant response curves, meaning that, on average, there is no increased likelihood of response with higher doses. 
Realizing these facts can help to minimize adverse effects by resisting the temptation to increase the dose within the first 2 to 4 weeks of treatment.

In addition to a different side-effect profile, SSRIs differ from TCAs by virtue of their wider safety margin, because they do not cause life-threatening toxic effects (e.g., 
patients having survived acute ingestion of amounts equal to 10 times the daily dose) ( 434). For this reason, many clinicians prefer these drugs in patients who may 
be a significant suicide risk.

This rationale, however, was brought into question by concerns that fluoxetine (and by inference other SSRIs) might increase the likelihood of suicide in some 
patients (441, 442). An analysis of clinical trial experience with several SSRIs, however, did not reveal an increased incidence of suicide attempts or completions in 
comparison with patients who were randomly assigned to placebo or a TCA ( 439, 443, 444). An excellent review by Mann and Kapur (443) concludes that depressed 
patients are at greater risk by virtue of their disorder. They found that the overall incidence of suicide did not differ significantly among the various types of 
antidepressants. Nevertheless, there has been speculation but no definitive evidence that there may be a subgroup of patients more susceptible to certain adverse 
effects of SSRIs such as agitation and akathisia, perhaps predisposing them to a paradoxical increase in suicidal ideation or behavior ( 443). Mann and Kapur further 
postulated that the biochemical mechanism may be a temporary decrease in firing rates of presynaptic 5-HT neurons. Careful monitoring of such symptoms and 
requesting the patient to inform the clinician immediately upon their emergence may be the best way to prevent such potential sequelae if they occur. Whether they 
are due to the underlying illness or aggravated by the drug treatment, the clinician will want to know.

Sexual Dysfunction

SSRIs and venlafaxine can cause of variety of sexual dysfunctions including delayed ejaculation, anorgasmia, and decreased libido ( Table 7-24). For two reasons, 
the adverse effect of these medications on sexual function was underestimated during the early clinical trials. First, such trials rely on spontaneous reporting by 
participants. Second, these adverse effects appear to take several weeks to develop. These adverse effects develop in approximately 30% to 40% of patients on 
adequate doses of SSRIs and venlafaxine. Although all manufacturers of these medications endeavor to suggest that their product is less likely to cause these effects, 
there is no compelling evidence to indicate that is true. Comparisons of rates across studies are not fair comparisons because they may differ based on how these 
problems were assessed.

TABLE 7-24. Placebo-adjusted incidence (%) of various forms of sexual dysfunction on new antidepressants

Many patients do consider these problems to be a nuisance rather than a reason to terminate SSRI therapy. Others find these problems intolerable. A wide range of 
treatments have been tried including dopamine agonists including bupropion, yohimbine, cyproheptadine, and sildenafil. Most of these treatments had only anecdotal 
and open label studies to support their usefulness. However, sildenafil was found to be superior to placebo in a double-blind study ( 445).

Other Antidepressants

Venlafaxine

Venlafaxine is the only marketed antidepressant that inhibits both the uptake pumps for serotonin and NE without affecting numerous neuroreceptors in contrast to 
tertiary amine TCAs. However, several have been or are under development, including duoloxetine and milnicipram ( 446).

Acute Safety Index

Venlafaxine, like the SSRIs and nefazodone, does not have substantial effects on Na + fast channels and thus has a wide therapeutic index ( 447). During clinical trial 
development, patients survived acute ingestion of over 6,750 mg of venlafaxine without serious sequelae ( 147). These acute overdoses have required no specific 
therapeutic interventions beyond general nursing care, with nausea and vomiting being the most common adverse effects. Indeed, these effects further reduce the 
severity of a significant overdose by having an emetic effect.

Acute Tolerability

Venlafaxine inhibits both the neuronal uptake pumps for serotonin and NE over its clinically relevant dosing range. It is approximately five times more potent in vitro as 
an inhibitor of the serotonin versus the NE uptake pump, and its adverse effect profile is consistent with this fact ( 448). At the lower end of its clinically relevant dosing 
range, venlafaxine has an adverse effect profile (e.g., nausea and somnolence) similar to that of the SSRIs ( Table 7-25). At higher doses, venlafaxine also causes 
dose-dependent increases in several other adverse effects including high blood pressure, sweating, and tremors ( Table 7-26). The effect on blood pressure is 
consistent with the fact that higher doses of venlafaxine produce physiologically meaningful potentiation of NE via the inhibition of its uptake pump. The incidence of 
elevated blood pressure has been a cause of some concern; however, it is a dose-dependent effect and is rarely observed at less than 225 mg per day ( 147, 449). 



Approximately 3% of patients in the clinical trial development program experienced this complication, with less than 1% needing to discontinue as a result. The 
magnitude of the increase was, on average:

TABLE 7-25. Comparison of the placebo-adjusted incidence rate (%) of frequent adverse effects for fluoxetine, sertraline, paroxetine, venlafaxine, and 
nefazodone

TABLE 7-26. Placebo-adjusted, dose-dependent adverse effects of paroxetine, venlafaxine, and nefazodone (mg/d)

1 mm Hg for those receiving 75 mg per day of venlafaxine
2 mm Hg for those receiving 225 mg per day
7.5 mm Hg for those receiving 375 mg per day (450)

Age, sex, renal or hepatic function, and baseline blood pressure were not clinically meaningful predictors of risk ( 143, 147, 449, 450). It is not known whether 
unstable, elevated blood pressure is a serious risk factor because such patients were excluded from the venlafaxine studies. This exclusion criterion is standard for all 
such clinical trials and not unique to the venlafaxine studies. With this caveat in mind, patients in the clinical trials were grouped into quartiles by blood pressure. 
Those in the highest quartile actually had a reduction in blood pressure during treatment with this agent ( 147).

Since venlafaxine has been marketed, patients in whom clinically meaningful blood pressure elevations have developed in routine clinical practice have been able to 
remain on the drug while their blood pressure was managed with an antihypertensive. These patients were kept on venlafaxine, because their depressive syndrome 
had responded well to this agent but not to other antidepressants. When feasible, other management strategies include a dose reduction or a switch to another class 
of antidepressant. Thus, the main issue is detection of this adverse effect, because it is easily managed. Elevated blood pressure developed within 2 months of being 
stabilized at a given dose in virtually all patients in whom elevated blood pressure developed, so that this interval is the period for closest monitoring ( 143, 147, 449, 
450). We recommend that patients on doses of 225 mg per day or more should have their blood pressure monitored at every visit during this interval.

Long-Term Safety Index

As with the SSRIs, there are no known long-term safety issues. Nonetheless, the caveat remains that clinicians should be vigilant, because there has been insufficient 
long-term exposure to rule out this possibility.

Late-Emergent Tolerability

Consistent with its pharmacology, venlafaxine produces a similar type and incidence of sexual dysfunction as do the SSRIs. This effect can become apparent after 
several weeks of treatment at a stable dose.

Nefazodone and Trazodone

Acute Safety Index

Nefazodone, like the SSRIs and venlafaxine, has negligible effect on Na + ion fast channels and therefore does not slow intracardiac conduction. As a result, during 
clinical trials development, patients survived drug overdoses exceeding 11,200 mg without the need for any intervention beyond observation and routine nursing care 
(146, 451). One nonstudy patient who took 2,000 to 3,000 mg of nefazodone with methocarbamol and alcohol experienced a seizure (type not documented) but 
otherwise recovered uneventfully.

Acute Tolerability

In the analysis of the comparative adverse effects of the newer generation of antidepressants, dizziness was most common with nefazodone. Indeed, it occurred more 
often on this drug than with any of the others ( 1). These results are compatible with its preclinical pharmacology, which differs substantially from the other new 
antidepressants (i.e., most potent action is blockade of the 5-HT 2A receptor).

Trazodone can be quite sedating, leading to complaints of fatigue, a “drugged” feeling, and cognitive slowing, limiting the ability to adjust the dose to an effective 
antidepressant level (308). Despite some structural similarity between nefazodone and trazodone, these adverse effects were not a common finding with nefazodone 
but instead occurred at an incidence comparable with that of other new antidepressants, possibly because nefazodone is less potent at blocking histamine receptors 
than is trazodone (452). On a more positive note, because of this sedative effect, trazodone is frequently used as a non–habit-forming sleep aid, particularly 
in patients who experience insomnia with an SSRI.

In comparison with the other new antidepressants, the incidence rate of the following adverse effects was appreciably lower on nefazodone:

Nervousness
Tremors
Insomnia
Anorexia



Sweating (Table 7-25)

The incidence rate of nervousness, anorexia, and palpitations was lower on nefazodone than on placebo, suggesting this agent may have direct anxiolytic effects in 
patients with major depression. As with all antidepressants, the dropout rate resulting from adverse effects was higher with increasing doses of nefazodone. The 
magnitude of this phenomenon, however, may be underestimated because of the difference in study design (i.e., fixed dose range versus true fixed dose) ( Table 
7-27).

TABLE 7-27. Dropout rates (%) as a function of dose in fixed-dose, placebo-controlled studies

Nefazodone, like bupropion, causes a lower incidence of sexual dysfunction (e.g., lower sexual drive, anorgasmia) than do the SSRIs and venlafaxine . 
Thus, these two antidepressants can be a welcome alternative for patients who are troubled by these adverse effects ( 453, 454 and 455).

In contrast to decreased libido seen with SSRIs and venlafaxine, concerns about priapism invariably arise when trazodone is discussed. This adverse effect is rare, 
occurring in only 1 of 6,000 treated male patients ( 456, 457). If the patient is informed of this possibility and discontinues the drug promptly, priapism usually resolves 
without further intervention. Although earlier persistent cases were treated surgically, this approach carries a 50% chance of permanent impotence; pharmacological 
intervention via direct injections into the cavernous bulbosa is preferable ( 458, 459). Using this approach, the chance of permanent impotence is low and depends on 
the duration of symptoms before treatment (460). This latter fact is another reason to fully inform the male patient on trazodone, so that early detection and 
intervention can be implemented.

Trazodone can cause sedation and postural hypotension but is generally benign in acute overdoses as documented by a substantial number of overdoses occurring 
without death.

Long-Term Safety Index and Tolerability

Like for the SSRIs and venlafaxine, there are no known long-term safety or late-emergent tolerability issues with nefazodone and trazodone. Nonetheless, the caveat 
remains that clinicians should be vigilant, because there has not been sufficient long-term systematically studied exposure to rule out the possibility of such problems.

Bupropion

Acute Safety Index

Bupropion, the only marketed aminoketone antidepressant, also has a side-effect profile different from the other classes of antidepressants. It is essentially devoid of 
anticholinergic, antihistaminic, and orthostatic hypotensive effects. Its principal adverse effects are consistent with its indirect agonism of dopamine and NE via uptake 
inhibition and include the following:

Restlessness
Activation
Tremors
Insomnia
Nausea (461)

These adverse effects bear some similarity to those of the SSRIs. Although these adverse effects rarely require discontinuation, aggravation of psychosis and 
seizures caused by this agent do (427, 462, 463 and 464). In contrast to the SSRIs and venlafaxine, bupropion usually does not cause sexual dysfunction. As such, 
bupropion may be an alternative for patients bothered by these adverse effects ( 465). Bupropion may also be a useful antidote for SSRI-induced sexual dysfunction 
(453, 455, 466, 467).

In a review of 37 reported cases, Davidson (426) found that the risk of seizures with bupropion was higher at doses above the recommended maximum (i.e., 450 mg 
per day). An increased risk of seizures was also noted in eating-disordered patients (i.e., bulimics) on bupropion, leading to its temporary withdrawal from the market. 
With the immediate release formulation, the seizure risk is four per 1,000 patients when the dose is kept at or below 450 mg per day in those without known risk 
factors (426, 468). The seizure risk may be as low as one per 1,000 patients with the sustained release formulation when the dose is kept below 450 mg per day and 
the patient has no preexisting seizure history and is not on any medication that also can lower seizure thresholds or interfere with the metabolism of bupropion.

The pathogenesis of bupropion-induced seizures is in part pharmacokinetically mediated ( 314). This conclusion is based on several observations:

Incidence of seizures is dose dependent.
Seizures generally occur within days of a dose increase.
Seizures generally occur within the first few hours after the dose.
Bulimic patients with increased lean body mass may be at higher risk for seizures.

Acute Tolerability

In humans, bupropion undergoes extensive biotransformation to three metabolites that have pharmacological activity ( 469). During treatment, these metabolites 
accumulate in concentrations several times higher than the parent compound ( 352). High plasma levels of these metabolites, particularly hydroxybupropion, may be 
associated with an increased incidence of serious adverse effects, as well as poorer antidepressant response ( 314). These observations form the basis of the 
possible utility of using TDM to guide dose adjustment with bupropion.

Bupropion falls between TCAs and SSRIs in terms of safety in overdose. Death is a rare possibility with an overdose of bupropion alone because there are no 
adverse effects on the cardiovascular or the respiratory systems ( 461). Seizures may occur but are readily treatable in a hospital setting.

Mirtazapine

Acute Safety Index

Mirtazapine like the other new antidepressants has a wide therapeutic index and is generally safe in overdose ( 470). Twelve overdoses occurred during the clinical 
development program with mirtazapine. The largest amount ingested in such an acute overdose was 975 mg per day, which is more than 20 times the maximal 



recommended dose. There was only one death in these 12 cases and that occurred in a patient who also took amitriptyline and a neuroleptic in addition to 
mirtazapine. This death was most likely due to the amitriptyline, given the estimated amount she ingested, the manner of the death (cardiac arrhythmia), and the fact 
that toxic levels of amitriptyline and its metabolites were found at the time of postmortem examination. The remainder of these overdose cases recovered without 
sequelae and did not require any intervention beyond observation ( 471).

As mentioned earlier, severe neutropenia developed in three of 2,796 patients in the worldwide clinical trials database with mirtazapine and two of these cases met 
criteria for agranulocytosis (i.e., a granulocyte count less than 500 with either signs of infection or fever) (470; mirtazapine package insert). The granulocyte count 
returned promptly after mirtazapine discontinuation. That fact is inconsistent with a toxic effect on bone marrow or stem cells in contrast to the more serious forms of 
drug-induced agranulocytosis such as with clozapine. The fact that the granulocyte count in these cases returned to normal within days of mirtazapine discontinuation 
suggests that mirtazapine may have been causally implicated in this event. Nonetheless, the rate in the clinical trials was too low (approximately one in 1,000) to 
make a definitive statement on this matter. In addition, the confidence intervals surrounding the apparent rate are too large to know for certain what the true rate might 
be. Furthermore, there have been no reports of agranulocytosis in patients on mirtazapine in The Netherlands even though the drug has been marketed there for 
more than 2 years. The data on the first 9,000 patients were covered in a review by Montgomery ( 472).

For these reasons, the drug was approved in the United States without the recommendation to do white blood cell (WBC) counts as a condition of treatment in 
contrast to clozapine, which has an established risk of causing agranulocytosis (see Chapter 5). Nonetheless, physicians should obtain a WBC count if signs of 
infection or fever develop in a patient on mirtazapine. If the granulocyte count is suppressed, the drug should be discontinued and a report filed with the appropriate 
drug regulatory agency.

During the clinical trials, a mild (i.e., > 1.5 but < 3.0 times the upper limit of normal), transient elevation of liver enzymes, particularly SGPT (i.e., ALT) was noted in 2% 
of patients (470). This elevation typically occurred within the first 3 to 4 weeks of treatment in the patients in whom it occurred and typically had resolved despite 
continued treatment by the end of the 6-week study. This elevation was asymptomatic and was detected only as a result of scheduled monitoring during the study. 
The mirtazapine studies did not screen for hepatitis C as an exclusionary criterion for study enrollment, so these elevations may have been due to the periodic 
exacerbations of this chronic infection rather than being caused by the drug.

For these reasons, a mild elevation of this type during treatment with mirtazapine does not necessarily mean that the drug should be discontinued but rather that 
repeated monitoring should be done to determine whether it resolves. The drug should be discontinued if the elevation exceeds 3.0 times the upper limit of normal. A 
workup may be indicated to determine whether the elevation is symptomatic of an underlying liver disease (e.g., hepatitis C) rather than necessarily assuming it is due 
to mirtazapine.

Acute Tolerability

The most frequent adverse effects leading to drug discontinuation during the U.S. clinical trials were sedation and increased appetite with weight gain ( 470). The 
former is consistent with the blockade of the histamine receptor, which is one of the most potent mechanisms of action of this drug. The weight gain is likely due to its 
blockade of the 5-HT2C receptor. Although these effects can result in drug discontinuation, they may also be a reason to prescribe the drug in specific patients (i.e., 
those with prominent insomnia and nervousness and those with significant anorexia and weight loss). Even though not all patients experience these effects, those 
who do typically experience them with the first dose and typically within 2 to 3 hours of drug administration, consistent with the time required to achieve peak plasma 
drug levels. These effects rarely occur on a delayed basis and would not be expected to occur as a new event after 1 week on a stable dose. In the clinical trials with 
mirtazapine, the prevalence of both sedation and increased appetite and weight gain decreased somewhat over the 6 weeks of treatment. That finding might be due to 
development of some level of tolerance or that sensitive patients were discontinued from the studies. From clinical experience, these effects can be persistent for 
many weeks on mirtazapine so the clinician should not count on the development of tolerance.

Reboxetine

As with most data for reboxetine, this information primarily comes from summary papers rather than primary sources ( 473, 474). With this caveat, the adverse-effect 
profile of reboxetine is consistent with its pharmacology as an NSRI. Thus, it is similar to that of desipramine and maprotiline but without the risk of serious CNS (i.e., 
seizures, delirium) or cardiac (i.e., conduction disturbances) toxicity. The most common adverse effects of reboxetine are dry mouth, constipation, urinary hesitancy, 
increased sweating, insomnia, tachycardia, and vertigo. Whereas the first three adverse effects are commonly called “anticholinergic,” they are well known to occur 
with sympathomimetic drugs as well. In other words, these effects can be either the result of decreased cholinergic tone or increased sympathetic tone, although they 
tend to be more severe with the former than the latter. In contrast to TCAs, reboxetine does not directly interfere with intracardiac conduction. The tachycardia 
produced by reboxetine, however, can be associated with occasional atrial or ventricular ectopic beats in elderly patients.

In terms of comparative adverse effects, imipramine produces more dry mouth than reboxetine probably because imipramine blocks muscarinic cholinergic receptors 
as well as inhibiting NE uptake ( 475). Imipramine also produces more tremulousness and hypotension than reboxetine. Consistent with their pharmacology, fluoxetine 
produces more serotonin-mediated adverse effects than does reboxetine (i.e., nausea, loose stools, and somnolence), whereas reboxetine causes more 
sympathomimetic adverse effects (476). To date, reboxetine has not been reported to cause an increased incidence of laboratory abnormalities.

Monoamine Oxidase Inhibitors

Despite impressions to the contrary, MAOIs are generally well tolerated if patients observe the restricted diet and avoid medications that contain 
sympathomimetic amines. Adverse effects are rarely a treatment-limiting problem with the exception of hypotension. MAOIs also fall between TCAs and SSRIs in 
terms of overdose risk. Major toxic reactions to MAOIs are uncommon but require immediate discontinuation and symptomatic treatment.

Hypotension

In the absence of a dietary indiscretion, hypotension is the principle and potentially treatment-limiting adverse effect caused by MAOIs. It must be carefully managed 
to avoid precipitating a hypertensive rebound ( 477, 478, 479 and 480). Although most often orthostatic in nature, a general reduction in blood pressure can be seen in 
some patients. This adverse effect may present as fatigue or decreased motivation. Hence, the unsuspecting clinician may erroneously interpret it as a worsening of 
the depressive episode. Monitoring the blood pressure (both lying and standing) at every visit and making arrangements for blood pressure checks between physician 
visits is advisable until the optimal dose has been established with regard to efficacy, safety, and tolerability.

One pharmacological theory of the mechanism underlying postural hypotension is the false-transmitter theory. Tyramine may be metabolized to an inactive metabolite 
(octopamine) that partially fills the NE storage vesicles with a false (inactive) transmitter, but definitive proof is lacking.

The dose of MAOI can sometimes be reduced, but this adverse effect often occurs at the minimal therapeutic dose. A good fluid intake plus increased salt intake, 
support stockings, and a mineralocorticoid (e.g., fluorohydrocortisone at doses of 0.3 to 0.8 mg) can alleviate the problem.

Hepatotoxicity

This is an uncommon reaction, most frequently associated with iproniazid, a hydrazine-based MAOI that has been removed from general use. The reaction seemed to 
be related to the liberation of free hydrazine and does not occur with nonhydrazine MAOIs. The risk of hepatotoxicity with currently available hydrazine MAOIs 
(phenelzine, isocarboxazid) is extremely low.

Miscellaneous Adverse Effects

Other reactions include a lupus-like syndrome (again, primarily associated with iproniazid), rash, and total suppression of REM sleep.

Like some other antidepressants and lithium, the MAOIs can also cause weight gain. Because they do not affect cholinergic receptors, they produce less constipation, 
dry mouth, and blurred vision, typically associated with the tricyclics. MAOIs do produce some similar adverse effects, particularly urinary hesitancy, possibly because 



of their adrenergic effects.

The most common MAOI behavioral toxicity is the precipitation of a hypomanic or manic episode, but restlessness, hyperactivity, agitation, irritability, and confusion 
can also occur. Rare cases of paranoid psychosis have been reported.

DRUG–DRUG INTERACTIONS

Antidepressants are commonly used in combination with other medications. From 30% to 80% of patients on an antidepressant are on two additional medications 
(481, 482, 483 and 484). The following factors increase the likelihood that the patient will be on additional medications:

Age, elderly patients on more medication than younger patients
Concomitant medical illness
Presence of co-morbid psychiatric syndromes
More refractory forms of major depression
Treatment of adverse effects that are troublesome and persistent but not otherwise treatment limiting

The frequency with which antidepressants are coprescribed with other psychotropic and nonpsychotropic medications makes the potential for drug–drug interactions a 
clinically meaningful concern.

For convenience, drug–drug interactions are commonly divided into two types: pharmacodynamic and pharmacokinetic (25). Advances in pharmaceutical 
science have made it possible to classify, and even anticipate, both pharmacodynamic and pharmacokinetic drug–drug interactions on the basis of the mechanism 
underlying the interaction.

Pharmacodynamic drug–drug interactions occur when the effect of one drug on its site of action either enhances or diminishes the clinical effect of a concomitantly 
prescribed drug on its site of action. Pharmacokinetic drug–drug interactions are when one drug alters the absorption, distribution, metabolism, or elimination of a 
concomitantly prescribed drug, thus altering its concentration or the concentration of an active metabolite at its site of action. The most common clinically meaningful 
pharmacokinetic drug–drug interactions occur when one drug alters (either by induction or inhibition) the functional activity of the cytochrome P450 (CYP) enzymes 
mediating the phase I oxidative metabolism of a concomitantly prescribed drug.

Pharmacodynamic drug–drug interactions are classified based on the sites of action of the drugs involved. If combined effects on these sites of action produce an 
enhanced or diminished effect, then that likelihood can be reasonably extrapolated to all drugs that share effects on those same sites of action. For example, both 
b-blockers and a1-adrenergic receptor blockers are known to individually decrease blood pressure and to produce a greater effect when used in combination. Tertiary 
amine TCAs block a1-adrenergic receptors and hence predictably cause decreased blood pressure. They can also produce a heightened effect when used in 
combination with b-blockers.

Most pharmacokinetic drug–drug interactions involve a change in the rate of oxidative drug metabolism and can be classified on the basis of the CYP enzyme 
involved (485, 486). These enzymes are responsible for the bulk of phase I oxidative drug metabolism, which is a necessary step in the eventual elimination of most 
drugs. Concomitantly prescribed drugs can alter the functional activity of CYP enzymes either through induction or inhibition. A given drug has specific effects on 
certain CYP enzymes, which, in turn, are responsible for the metabolism of various drugs. If a drug is known to alter the functional activity of a specific CYP enzyme, 
then it will alter the elimination rate of any drug dependent on that enzyme for its biotransformation. Thus, this type of pharmacokinetic drug–drug interaction can be 
classified on the basis of the CYP enzyme involved.

CYP enzymes are grouped into families and subfamilies based on amino acid homology, because function follows structure ( 487). Families are designated by the first 
Arabic number and subfamilies by the alphabetic letter. To be in the same family and subfamily, the enzymes must have at least 40% and 60% sequence homology, 
respectively. The last Arabic number identifies a given enzyme, which is a specific gene product.

The CYP enzymes are divided into two main groups: the steroidogenic enzymes, which are located in the mitochondria, and the xenobiotic enzymes, which are 
located in the endoplasmic reticulum ( 488, 489). The latter are responsible for the majority of oxidative drug metabolism. Drugs can induce (i.e., increase the rate of 
enzyme synthesis) or inhibit these enzymes, thus altering the rate of biotransformation of other drugs dependent on these enzymes for their elimination. The principal 
enzymes (in order of importance) implicated in such pharmacokinetic drug–drug interactions are the following:

CYP 3A3/4 responsible for 50% of known oxidative metabolism
CYP 2D6 responsible for 30% of known oxidative metabolism
CYP 1A2 responsible for 5% to 10% of known oxidative metabolism
CYP 2C9/10 responsible for 5% to 10% of known oxidative metabolism
CYP 2C19 responsible for 5% to 10% of known oxidative metabolism

As a general rule, a change in the rate of biotransformation produces a comparable change in clearance and is the inverse of a dose change (i.e., a reduction in 
clearance is similar to an increase in the dosing rate). More complicated interactions can occur when the effect on the CYP enzyme produces a shift in the relative 
ratio of the parent drug to that of an active metabolite. Thus, a qualitative change in the response can occur when a pharmacokinetic drug–drug interaction shifts the 
relative ratio of the parent drug to an active metabolite with a different pharmacological profile.

Pharmacodynamic Drug–Drug Interactions

The serotonin syndrome and hypertensive crisis are the two most common serious pharmacodynamically mediated drug–drug interactions are discussed in the 
following paragraphs.

Serotonin Syndrome

This syndrome most often occurs as a result of the interaction of two or more drugs acting via different mechanisms to potentiate the central effects of 
serotonin at 5-HT1A receptors in the brainstem and spinal cord (490). It consists of the following symptoms:

Gastrointestinal 
Abdominal cramping
Bloating
Diarrhea

Neurological 
Tremulousness
Myoclonus
Dysarthria
Incoordination
Headache

Cardiovascular 
Tachycardia
Hypotension
Hypertension
Cardiovascular collapse—death

Psychiatric 
Hypomanic symptoms
Racing thoughts



Pressure of speech
Elevated or dysphoric mood
Confusion
Disorientation

Other 
Diaphoresis
Elevated temperature
Hyperthermia
Hyperreflexia

Hyperpyrexia and death may be the outcome of this rare drug–drug interaction. The classic cause of this syndrome is the coadministration of an MAOI with a 
serotonin uptake inhibitor such as an SSRI or venlafaxine. For this reason, it is mandatory to wait at least 2 weeks before switching from an SSRI to an MAOI, and at 
least 5 weeks when switching from fluoxetine to an MAOI, particularly tranylcypromine. Longer intervals are required if the dose of fluoxetine has been greater than 20 
mg per day, because this drug inhibits its own clearance and hence has an even longer half-life at higher doses. Longer intervals are also advisable in elderly patients 
or individuals with significant hepatic, renal, or left ventricular cardiac dysfunction. It is probably safe to use a drug-free period of only a few days when switching from 
a tricyclic to an MAOI. If the syndrome develops, management consists of discontinuation of the offending agents and waiting for resolution. Although not adequately 
documented in humans, methysergide (5-HT antagonist) or propranolol (a 5-HT 1A antagonist) may be helpful.

Hypertensive Crisis

Hypertensive crisis often occurs as a result of the interaction of two or more drugs acting via different mechanisms to potentiate the cardiovascular effects of NE. It 
can also occur as a result of a drug–food interaction involving MAOIs and tyramine-containing foods. Like the serotonin syndrome, hypertensive crisis can be fatal. 
Prodromal symptoms include the following:

Sharply elevated blood pressure
Severe occipital headaches
Stiff neck
Sweating
Nausea and vomiting

Because of this risk, a patient's ability to comply with the dietary restrictions should be carefully evaluated before starting treatment. Hospitalized patients should be 
placed on a tyramine-free diet and outpatients should be questioned about their history of compliance, suicidal potential, and ability to comprehend the dietary 
restrictions, which should be given in writing. Patients who cannot follow directions accurately or who may be manipulative or suicidal should not be considered for 
treatment with MAOIs.

Table 7-28 lists foods and drugs to be avoided while the patient is taking MAOIs. There can also be unexpectedly high tyramine content in some tap (especially lager) 
beers (491). For a complete description of the tyramine content of foods and beverages, see Shulman et al. ( 492). Case reports indicate that alcohol-free beer may 
pose a significant risk as well ( 493). It may be helpful to recommend that the patient keep a diary and record any untoward events that follow ingestion of certain foods 
or drinks. In this way, a personalized diet can be constructed while making the patient more aware of those foods that pose a risk.

TABLE 7-28. Dietary and drug restrictions for monoamine oxidase inhibitors

Written instructions in case of an adverse reaction usually require that the patient be directed to an emergency room for evaluation, monitoring, and treatment. 
Nonspecific treatment of a hypertensive crisis is as follows:

Discontinuance of the MAOI
Acidification of the urine to hasten elimination
Maintenance of glucose and temperature balance

To control hypertension, phentolamine 5 mg i.v. is recommended, with repeated doses of 0.25 to 0.5 mg i.m. every 4 to 6 hours. Alternatively, chlorpromazine 50 mg 
i.m. is given, followed by 25 mg i.m. every 1 to 2 hours. Nifedipine is not recommended. Blood pressure should be monitored closely to avoid overcompensation 
and hypotensive episodes.

We studied platelet MAO levels after phenelzine was discontinued and found that the half-life of MAO regeneration was about 5 days ( 354). Nevertheless, one 
reliable patient required hospitalization for a hypertensive crisis precipitated by cheese ingested 12 days after phenelzine discontinuation. Patients should be asked to 
follow dietary restrictions for at least 2 weeks after discontinuation to allow regeneration of enzymes.

The MAO-B inhibitor, l-deprenyl, has been approved by the FDA for use in Parkinson's disease. At the lower dose range, it does not interact with tyramine. As 
mentioned earlier, there is preliminary evidence of antidepressant efficacy for a transdermal delivery system for selegiline. This formulation does not interact with 
tyramine to produce a hypertensive crisis ( 181).

Adverse Effects Related to Pharmacokinetic Interactions

There is a great disparity of current knowledge regarding the effects of antidepressants on CYP enzymes. There have been almost no studies to test the potential 
effects of TCAs, MAOIs, and trazodone on CYP enzymes. There has only been one study with bupropion but it demonstrated that bupropion produces substantial 
inhibition of CYP 2D6 comparable with the effect of fluoxetine and paroxetine. In contrast to studies in these antidepressants, there have been extensive in vitro and in 
vivo studies of SSRIs, nefazodone, and venlafaxine.

The in vitro studies determine the potency of the drug for inhibiting a specific CYP enzyme. The likelihood that a drug may produce sufficient inhibition of a CYP 
enzyme under clinically relevant dosing conditions can be estimated by knowing the in vitro potency of the drug and estimating the concentration of the drug that will 
occur at the enzyme under such dosing conditions ( 494, 495). Mathematical modeling can be used to decide whether formal in vivo pharmacokinetic interactions 
should be done for confirmatory purposes.

Table 7-29 summarizes the results of the in vivo studies that have been done examining the effects of the various SSRIs, nefazodone, and venlafaxine on specific 
CYP enzymes at their usually effective minimal dose. The effects are rated according to the extent to which these drugs will increase the plasma levels of a 



concomitantly administered drug that is dependent on that specific CYP enzyme for its metabolism:

TABLE 7-29. Effects of specific SSRIs on specific CYP enzymes at their respective, usually effective, antidepressant dose a

Mild indicates a 20% to 50% increase.
Moderate indicates a 50% to 150% increase.
Marked indicates more than a 150% increase.

Clearly, there are substantial differences among these new drugs in terms of their ability to inhibit specific CYP enzymes and hence their propensity for altering the 
clearance of specific drugs that may be coprescribed with them. Because drug inhibition of these enzymes is a concentration-dependent phenomenon, the effect of 
each drug at higher doses will, on average, be greater. Because fluoxetine, nefazodone, and paroxetine have nonlinear pharmacokinetics, the degree of inhibition 
produced by these drugs would be expected to be disproportionately greater at higher doses.

The major distinguishing characteristic among the SSRIs is CYP enzyme inhibition. Fluvoxamine, fluoxetine, and paroxetine produce substantial inhibition of one or 
more CYP enzymes, whereas citalopram and sertraline do not (Table 7-29). In fact, fluvoxamine, fluoxetine, and paroxetine have all caused fatal drug–drug 
interactions via such CYP enzyme inhibition ( 339, 496, 497).

Given current knowledge in this area, fluvoxamine, fluoxetine, and paroxetine would likely not be developed for the current market, nor would they likely receive FDA 
approval for marketing. Virtually all companies currently screen for effects on CYP enzymes during preclinical development and substantial inhibition of a CYP 
enzyme is one criterion used to screen out potential drugs from further development. This criterion is overridden only when the potential beneficial effects of the drug 
clearly outweigh this disadvantage and there is no safer drug available that has the same benefit. The FDA has taken the same position in the approval process of 
drugs that made it into human testing before such preclinical screening was routine. In the case of SSRIs, citalopram and sertraline are SSRIs that have all the 
advantages of this class without the liability of substantial CYP enzyme inhibition. Given these facts, it is surprising that fluoxetine and paroxetine are still used to any 
extent.

Table 7-30 shows a partial list of which drugs are dependent on which CYP enzymes for their oxidative metabolism. Table 7-29 and Table 7-30 can be used to 
determine whether a dose adjustment is needed in a concomitantly administered drug and approximately how much of an adjustment is needed when adding an SSRI 
or other new antidepressant to an ongoing drug regimen or vice versa. Therapeutic drug monitoring of the concomitant drug can then be done to further fine tune the 
dose adjustment. The relatively modest effects of citalopram, sertraline, and venlafaxine on CYP enzymes reduce the likelihood that these three antidepressants, 
when prescribed at their usually effective doses, will alter the pharmacokinetics of other drugs that the patient may be taking. That is an advantage, because patients 
on antidepressants are frequently on other medications.

TABLE 7-30. Drugs metabolized by specific cytochrome P450 (CYP) enzymes a

Because most antidepressants require oxidative metabolism as a necessary step in their elimination, they can be the target of a pharmacokinetic drug–drug 
interaction, as well as the cause. The CYP enzymes mediating the biotransformation of the various antidepressants are also shown in Table 7-30. CYP 1A2 and 
3A3/4 are induced by anticonvulsants such as barbiturates and carbamazepine. As expected, coadministration of these anticonvulsants has been shown to lower 
plasma levels of TCAs and would be predicted to have the same effect on nefazodone, sertraline, and venlafaxine.

The nature of the target drug, as well as the magnitude of the change, determines the clinical relevance of both induction and inhibition. The clinical implications will 
be greater for drugs that have a narrow therapeutic index and serious concentration–dependent toxicity. TCAs fit these two characteristics. For this reason, the 
clinician must be alert to the changes in TCA clearance produced both by starting and stopping inducers and inhibitors. TCA plasma levels increase by starting an 
inhibitor and stopping an inducer, and decrease when stopping an inhibitor or starting an inducer.

Fluvoxamine and bupropion undergo extensive biotransformation, but the CYP enzymes mediating their biotransformation have not been established. That is 
particularly unfortunate in the case of bupropion, which is converted into three different metabolites that have longer half-lives than bupropion and hence accumulate 
to a greater degree than the parent drug. The relative roles of these metabolites in mediating the antidepressant efficacy and dose-dependent seizure risk of 
bupropion are unknown. For these reasons, bupropion fits the profile of a drug that could be affected to a clinically significant degree by the concomitant 
administration of a drug capable of inducing or inhibiting its metabolism. These problems are further compounded by the fact that only a modest amount of TDM 
research has been done with bupropion, because only the level of the parent compound was measured in most of these studies. Nonetheless, assays are 
commercially available to measure the parent drug and the three major metabolites, and data do exist as to what are the expected levels of each at 450 mg per day. 
Thus, the clinician could use TDM when coprescribing bupropion with drugs known to either induce or inhibit CYP enzymes. The dose could then be adjusted to 
ensure that the levels achieved approximate and do not exceed those that normally occur at 450 mg per day. Alternatively, the clinician could follow the adage of 
“start low and go slow” when using bupropion in combination with another drug known to inhibit one or more CYP enzymes. For example, fluoxetine has been reported 
in one case to cause elevated levels of the principal metabolite, hydroxybupropion ( 314). In this case, this interaction was associated with psychomotor (e.g., 
catatonia) and behavioral (e.g., mental confusion, excitement) toxicity. Consistent with this case, patients on fluoxetine and bupropion have also experienced seizures 
at 50% lower doses than those on bupropion alone ( 498).

Specific Adverse Drug–Drug Interactions with Different Antidepressants



Tricyclic Antidepressants

Members of this class of antidepressants are likely to be involved in pharmacodynamic and CYP-mediated pharmacokinetic drug–drug interactions. The latter are of 
concern because of the narrow therapeutic index of TCAs.

Because of the multiple actions of TCAs (especially the tertiary amines), they have the potential to interact pharmacodynamically with a number of other medications, 
producing increased

Anticholinergic effects (e.g., benztropine, thioridazine)
Antihistaminic effects (e.g., diphenhydramine)
Anti-a1-adrenergic effects (e.g., prazosin)
Antiarrhythmic effects (e.g., quinidine)

Tertiary amines, more than secondary amines, also potentiate the CNS effects of alcohol most likely as a result of their ability to block central H 1 receptors. This is an 
example of a drug–food interaction. Patients need to be aware of this phenomenon so that they avoid drinking while taking these medications, especially when 
engaged in activities that require attention and coordination.

TCAs do not inhibit any of the major CYP enzymes to any clinical degree under usual dosing conditions and thus do not cause this type of drug–drug interaction. 
However, TCAs are metabolized by CYP enzymes and can be the substrate of such an interaction. CYP 2D6 mediates the rate-limiting step in biotransformation of 
TCAs necessary for their elimination from the body. Thus, drugs that produce substantial CYP 2D6 inhibition such as bupropion, fluoxetine, and paroxetine can cause 
a 400% or more increase in TCA plasma levels. Because of the narrow therapeutic index of TCAs, such increases can have serious adverse consequences including 
death (339). TCAs should either not be used with such drugs or the dose should be kept low and adjusted by TDM. The full inhibitory effect of fluoxetine takes weeks 
to develop and weeks to resolve (301).

Selective Serotonin Reuptake Inhibitors

In comparison with TCAs, SSRIs cause fewer pharmacodynamic drug–drug interactions but some (i.e., fluvoxamine, fluoxetine, paroxetine) cause more CYP enzyme 
mediated pharmacokinetic drug–drug interactions. Unlike TCAs, SSRIs do not potentiate alcohol and perhaps even slightly antagonize its acute CNS effects. 
Nevertheless, there are some important adverse interactions.

The most important is the serotonin syndrome discussed earlier. Given their profound effects on central serotonin mechanisms in the brainstem, the SSRIs can 
interact with other central serotonin agonists to produce this syndrome ( 490). Although this reaction typically is mild and self-limiting once the offending agents are 
discontinued, it can be serious and fatalities have occurred. Because the most profound reactions have been reported when MAOIs have been added to SSRIs ( 263, 
499), such combination therapy is contraindicated. Other agents that have been reported to produce this reaction in combination with SSRIs include the following:

Tryptophan
5-Hydroxytryptophan
Meperidine

SSRIs reduce dopamine cell firing in the substantia nigra through their effects on serotonin input to this nucleus. The net result is that they can cause generally mild 
extrapyramidal side effects (EPS) (500). The most common are restlessness and tremors. The same mechanism is probably responsible for their interaction with other 
agents that affect central motor systems. Thus, the SSRIs can potentiate the tremor seen with lithium, as well as EPS caused by antipsychotics, bupropion, and 
psychostimulants (376, 500).

As mentioned previously, beyond the unusually long half-life of fluoxetine and norfluoxetine, the other clinically meaningful distinction between the SSRIs is whether 
they produce substantial inhibition of specific CYP enzyme ( Table 7-29). Fluvoxamine, fluoxetine, and paroxetine do, whereas citalopram and sertraline do not. As 
mentioned earlier, it is doubtful that the first three would be developed or approved for today's market because of their effects on CYP enzymes, which can cause 
serious and even fatal drug–drug interactions.

The clinician must also be aware of the long half-life (several days) of fluoxetine because the potential for this reaction remains present until its active 
metabolite, norfluoxetine, has been cleared. This can take 6 weeks or more depending on the daily dose of fluoxetine that has been used, as well as the 
age and health of the patient.

Venlafaxine

This antidepressant can interact with other drugs via its two mechanisms of action: serotonin and NE uptake inhibition. The former action means that the same 
pharmacodynamic interactions will occur with venlafaxine as with SSRIs, including the serotonin syndrome. At higher doses, venlafaxine is also prone to the same 
pharmacodynamic interactions as NSRIs such as secondary amine TCAs like desipramine and with newer NSRIs such reboxetine. Thus, the combination of high-dose 
venlafaxine plus an MAOI could produce a hypertensive crisis as well as the serotonin syndrome.

Although venlafaxine can have more interactions than SSRIs pharmacodynamically, it is comparable with citalopram and sertraline in terms of not causing CYP 
enzyme mediated pharmacokinetic drug–drug interactions (Table 7-29). Thus, these three antidepressants have a distinct advantage over drugs such as fluoxetine, 
particularly in patients who are likely to be on other medications in addition to their antidepressant.

Venlafaxine is converted by CYP 2D6 to ODV, which is subsequently cleared by CYP 3A3/4 ( 501). ODV has virtually the same in vitro pharmacology as venlafaxine. 
Thus, the total of venlafaxine plus ODV is believed to be the relevant concentration determining clinical effect ( 137). Theoretically, venlafaxine should be relatively 
impervious to even substantial CYP 2D6 inhibition because ODV levels would decrease proportionate to the increase in venlafaxine levels such that the total level 
would remain the same. In contrast, the inhibition of CYP 3A3/4 would be potentially more clinically relevant because it should decrease ODV clearance and thus 
increase total levels. Nevertheless, such an interaction would not be expected to do more than increase the usual dose-dependent adverse effects of venlafaxine 
because of its wide therapeutic index.

Nefazodone and Trazodone

The affinity of nefazodone for ACh, histamine, and a-adrenergic receptors is less than that of the tertiary amine TCAs, but slightly more than that of the SSRIs or 
venlafaxine, while its affinity for the histamine and the a 2-adrenergic receptors is less than that of trazodone ( 254, 255, 452). Thus, nefazodone should have fewer 
interactions with other drugs that share these or related actions than do the tertiary amine TCAs or trazodone. There have only been a few formal pharmacodynamic 
drug–drug interaction studies with nefazodone, but those that have been reported indicate a relatively benign profile in this regard. Nefazodone (200 and 400 mg per 
day for 8 days) did not potentiate the sedative-hypnotic (depressant) effects of alcohol in normal, healthy volunteers ( 502). Even though a direct comparison has not 
been done with other antidepressants, nefazodone, based on its pharmacology, would be expected to fall between the tertiary amine TCAs and trazodone on one side 
and the SSRIs and venlafaxine on the other in terms of potentiating the CNS effects of alcohol and sedative-hypnotics.

Because nefazodone does inhibit the 5-HT uptake pump, it has the same class warning against combined use with an MAOI. Nevertheless, there are several reasons 
to suspect that there may be less risk of this interaction with nefazodone than other serotonin uptake pump inhibitors. First, trazodone, an analogue of nefazodone, is 
one of the few antidepressants that can be used in combination with an MOAI with minimal risk of an adverse interaction. Second, the most potent action of 
nefazodone is 5-HT2A receptor blockade, rather than 5-HT uptake inhibition. Nonetheless, we recommend the conservative approach of avoiding this combination, 
particularly when using high doses (i.e., > 450 mg per day), at which appreciable serotonin uptake inhibition is produced by nefazodone.

Because of its substantial inhibition of CYP 3A3/4, this antidepressant is prone to pharmacokinetic drug–drug interactions with substrates for this enzyme ( Table 
7-30). That is important because CYP 3A3/4 is responsible for approximately 50% of all known drug metabolism. Thus, there are a number of medications that either 



should not be used in combination with nefazodone or that must be dosed conservatively to patients on this antidepressant. Thus, nefazodone is not the 
antidepressant of first choice for patients who are on other medications.

Bupropion

Consistent with its most potent known mechanism of action, bupropion is an indirect dopamine agonist via its inhibition of the neuronal uptake pump for dopamine 
(503, 504). Hence, bupropion can potentiate the effects of other dopamine agonists. This interaction does not typically cause serious problems and may even be 
advantageous in specific instances such as patients with Parkinson's disease plus a depressive disorder. Because of its ability to inhibit NE uptake, bupropion would 
be prone to the same interactions as NSRIs such as desipramine and reboxetine.

Bupropion can be both the cause and the substrate of a CYP enzyme mediated drug–drug interaction. Few studies have been done to test the potential effects of 
bupropion on CYP enzymes. It is as poorly studied in this regard as TCAs and MAOIs. One study did show that bupropion at usual antidepressant doses causes 
substantial inhibition of CYP 2D6 comparable with that of fluoxetine and paroxetine (Bupropion package insert). Thus, bupropion should be used with care, if at all, 
with drugs that are principally metabolized by this enzyme. It is unknown whether bupropion inhibits other CYP enzymes to a comparable degree. Until data to the 
contrary are available, it would be prudent to consider that bupropion may inhibit CYP enzymes other than CYP 2D6 to a clinically meaningful degree. Thus, this 
antidepressant should be used cautiously in patients who are on other medications.

As previously mentioned, bupropion fits the criteria of a drug that could be the substrate of clinically meaningful pharmacokinetic drug–drug interactions. First, it has a 
narrow therapeutic index in terms of seizures. Second, it has a complicated metabolism leading to the production of three active metabolites, which accumulate to a 
greater degree than the parent compound. Unfortunately, little is known about the metabolism of bupropion beyond the fact that CYP 2B6 mediates the conversion of 
bupropion to hydroxybupropion. Moreover, little is known about CYP 2B6 including what drugs, if any, induce or inhibit this enzyme. Thus, bupropion should be used 
cautiously in patients on other medications both because it might affect them and they might affect it.

Mirtazapine

Because of its multiple receptor effects, mirtazapine, like the TCAs, can interact pharmacodynamically with a number of other medications. Some of these interactions 
can have beneficial consequences such as blocking some of the typical adverse effects of SSRIs and venlafaxine [nausea (5-HT 3 receptor blockade) and sleep 
disturbance (5-HT2A receptor blockade)]. In addition, mirtazapine is as potent as many tertiary amine TCAs at blocking the histamine receptor ( 505). For this reason, 
coadministration of mirtazapine can potentiate the sedative effects of alcohol and diazepam. This phenomenon would be expected to generalize to all BZDs as well as 
other sedative-hypnotic drugs. Thus, the same precautions and warnings about prescribing this drug with other sedative agents or combining with alcohol should be 
given to patients on mirtazapine as those on tertiary amine TCAs (mirtazapine package insert). Theoretically, mirtazapine as a result of its a 2-adrenergic receptor 
blockade could cause the serotonin syndrome when used in combination with SSRIs and the serotonin syndrome and hypertensive crisis when used in combination 
with venlafaxine. However, mirtazapine could also treat the serotonin syndrome as a result of its blockade of 5-HT 2A, 5-HT2C, and 5-HT3 receptors. Thus, the 
interaction with mirtazapine and an SSRI or venlafaxine could theoretically be either beneficial or adverse depending on which action predominated. There has been 
a case report of serotonin syndrome when mirtazapine was used in combination with fluoxetine ( 506). However, there were no occurrences of the serotonin syndrome 
in 40 patients who were immediately switched from fluoxetine to mirtazapine in a study conducted by Preskorn and colleagues ( 507). Beyond the aforementioned 
studies, little work has been done examining the pharmacodynamic interactions of mirtazapine with other medications. Thus, the clinician should exercise caution 
when using this medication in combination with direct or indirect serotonin and NE agonists, as well as histamine antagonists, until more formal studies have been 
done or clinical experience has accumulated.

Mirtazapine has minimal potential for causing CYP enzyme mediated drug–drug interactions. This conclusion is based both on its low in vitro inhibitory effects on CYP 
enzymes and on confirmatory in vivo studies (501). It is also relatively protected against such an interaction because it is metabolized by several different CYP 
enzymes (1A2, 3A3/4, and 2D6), each contributing to a meaningful degree to its clearance. Consistent with this prediction, a study done by Wheatley and colleagues 
(369) showed that fluoxetine produced only minimal increases in mirtazapine plasma levels.

Monoamine Oxidase Inhibitors

MAOIs have the most serious pharmacodynamic interactions of any antidepressant class. As discussed earlier, they can cause a hypertensive crisis and the serotonin 
syndrome. They potentiate the hypertensive effects of most sympathomimetic amines, as well as tyramine, which is the reason for the avoidance of over-the-counter 
preparations containing such agents, in addition to the tyramine-free diet ( 508, 509). The serotonin syndrome occurs most often when MAOIs are used in combination 
with SSRIs and venlafaxine but it can also occur when MAOIs are used with tryptophan, 5-hydroxytryptophan, and some narcotic analgesics. In addition, MAOIs can 
also significantly potentiate the sedative and respiratory depressant effects of narcotic analgesics.

Little is known about the potential for MAOIs to interact pharmacokinetically with other drugs. Because the metabolism of selegiline is mediated in part by CYP 2D6 
(302), fluoxetine and paroxetine could interact both pharmacodynamically and pharmacokinetically. The pharmacokinetic interaction can potentiate the 
pharmacodynamic interaction by increasing the accumulation of selegiline so that it inhibits MAO-A as well as MAO-B. In this context, case reports of partial serotonin 
syndromes have been reported when selegiline has been used with fluoxetine ( 302, 510). This interaction can persist for several weeks after both drugs have been 
stopped because of the long half-life of fluoxetine and the irreversible inhibition of MAO produced by selegiline. Because this interaction may present as deterioration 
in cognitive functioning and selegiline is typically used in patients with Parkinson's disease, dementia may be erroneously diagnosed.

Adverse Effects Relevant to Pregnancy

A perplexing issue for clinicians is the proper level of concern when using medications in women of childbearing potential and certainly in the pregnant patient (see 
also Chapter 14, “The Pregnant Patient”). That is certainly true for antidepressants.

A fundamental concern with exposure to psychiatric medications during pregnancy is that these medications are by design capable of altering the functional activity of 
neurochemical modulators (e.g., the biogenic amines) in the body. Whereas these substances are primarily thought about in psychiatry relative to their role in the 
developed brain, they also play an important chemotaxic role during in utero development of the brain and other organs. Thus, the possibility exists that exposure to 
such a drug in utero may cause more subtle, but still important, changes in organ development, which may not be detectable in neonates. A limited number of animal 
studies have examined this issue in relation to antidepressants.

Although this topic is important for all classes of psychiatric medications, it may be particularly important for antidepressants, because they are the most commonly 
prescribed class of psychiatric medications. Furthermore, they are disproportionately prescribed to women of childbearing potential because major depression is more 
likely to be diagnosed and treated in this population.

Formal human studies are limited and based on naturalistic exposure with an attempt to have a control group matched as closely as possible. However, there are 
inevitably differences in such groups, the most obvious and perhaps most important being the reason why one group is on a medication while the other is not. In other 
words, the illness that led to treatment with the medication (in this case a mood disorder) may itself be a risk factor for lower fetal viability, increased incidence of 
perinatal complications, or congenital malformations including neurodevelopmental problems, as well as major structural anomalies (e.g., cleft palate, spina bifida).

Most of the studies that have been done with antidepressants are limited to TCAs and SSRIs, most likely reflecting the fact that these medications are widely used 
(511, 512). The good news is that these studies have not detected an obvious increased risk of major structural anomalies. The cautionary note is that most of these 
studies assess the child immediately after birth and thus are insensitive to detecting neurodevelopmental problems that may only emerge after longer periods of time 
(e.g., learning or behavioral problems).

SSRIs and Pregnancy

To illustrate this problem, studies done with fluoxetine are reviewed here in greater detail. This SSRI is perhaps the best studied with regard to the issue of 
teratogenicity. The reason is related both to its widespread use in women of childbearing potential and to the extended half-life of its active metabolite, norfluoxetine. 
Even though most physicians will stop medications whenever feasible in a woman who becomes pregnant, the long half-life of norfluoxetine means that it will persist in 



the body for many weeks after it has been discontinued. In the case of the pregnant woman, that means that her fetus will be exposed to the effects of this metabolite 
for a significant portion of the first trimester, even after discontinuation. Thus, the potential effects of this antidepressant on the developing fetus assumes greater 
importance than other shorter lived antidepressants and hence has received considerable research attention.

Several relatively large-scale naturalistic studies have examined the consequences of fluoxetine exposure during human fetal development. Chambers and 
colleagues (513) found no difference in the rate of spontaneous abortions or rate of major structural anomalies but did find more than a twofold increase in the 
incidence of three or more minor structural anomalies in neonates exposed to fluoxetine during fetal development versus controls. They also found a higher incidence 
of premature deliveries, lower birth weight, shorter birth length, increased rate of admission to special care nurseries, cyanosis on feeding, and jitteriness in such 
infants versus controls, particularly in those exposed during the last trimester. The earlier results are similar to those of Pastuszak and colleagues ( 514), who found no 
difference in the rates of major structural anomalies in neonates exposed to fluoxetine versus those exposed to TCAs or to nonteratogens. Pastuszak et al., however, 
also found that women exposed to fluoxetine or TCAs had twice the risk of miscarriage versus those exposed to nonteratogens. The findings of Chambers and 
colleagues are similar to those of Goldstein ( 515), who found a 13% incidence of postnatal complications in neonates exposed to fluoxetine during the last trimester.

Two preclinical studies may provide one potential mechanism for the increased incidence of postnatal complications in neonates exposed in the last trimester to 
fluoxetine. Stanford and Patton (516) exposed rats in utero to fluoxetine beginning on day 7 of gestation and ending on the day of birth. This exposure produced a 
statistically significant higher incidence of skin hematomas. This finding is consistent with the increased incidence of bruising, which can occur with fluoxetine and 
other SSRIs and is thought to be due to impairment in platelet clotting mechanisms secondary to the depletion of serotonin from platelets. Di Pasquale and colleagues 
(517) found that exposure to fluoxetine potentiated the increase in the excitatory modulation of endogenous 5-HT on the central respiratory rhythm generator in the 
fetal rat brainstem–spinal cord preparation. Conceivably, this effect may be relevant to respiratory complications that were reported in some human neonates in the 
studies by Goldstein and Chambers et al. reviewed earlier.

Prenatal exposure to fluoxetine reduced 5-HT stimulated phosphoinositide hydrolysis, whereas prenatal exposure to desipramine decreased the density of 
[3H]ketanserin-labeled 5-HT2 receptors in 25-day-old pups (518). Similarly, in utero exposure to fluoxetine on gestational days 13 through 20 produced a significant 
reduction in the maximal density of hypothalamic 5-HT2A/2C receptors and a corresponding statistically significant reduction in 5-HT 2A/2C receptor-mediated endocrine 
response (i.e., a marked and selective attentuation of adrenocorticotropin response to 2, 5-dimethoxyphenylisopropylamine) in male progeny on postnatal day 70 
(519). Exposure of the mouse whole embryo in culture to either fluoxetine or sertraline inhibited the normal 5-HT–mediated proliferation of cardiac mesenchyme, 
endocardium, and myocardium during endocardial cushion formation ( 520). This effect was most pronounced when exposure began before cushion formation 
(embryonic day 9 in the mouse fetus). Shuey and colleagues (521) studied the effects of exposing mouse embryos to amitriptyline, fluoxetine, or sertraline (i.e., 
antidepressants capable of inhibiting 5-HT uptake) on 5-HT regulation of epithelial-mesenchymal interactions important for normal craniofacial morphogenesis. Such 
exposure produced craniofacial defects as a result of increased levels of proliferation of the subepithelial mesenchymal layers but decreased proliferation and 
extensive cell death in mesenchyme located five to six layers deep from the overlying epithelium. This effect was seen with all three drugs individually, consistent with 
their ability to inhibit 5-HT uptake and thus alter the tonic effects of 5-HT on this developmental process with the days 10 to 11 being critical in the mouse.

The clinician reviewing these findings can certainly take solace in the absence of an increased risk of spontaneous abortion or major structural malformations but not 
in the increased frequency of minor anomalies and postnatal complications in human neonates nor in the findings from developmental studies in rodents. Although the 
extrapolation of the latter to humans is uncertain, these studies do indicate that exposure can alter the important regulatory role of neurotransmitters on 
organogenesis, which may not be apparent in neonates in terms of major structural anomalies. These findings support the usual clinical wisdom of avoiding the use of 
psychiatric medications during pregnancy whenever possible. That trailing qualifier is obviously important because untreated major depression in a pregnant woman 
is not innocuous and may be more damaging to the fetus (e.g., suicide attempt by the mother) than treatment with antidepressants. Nevertheless, these findings raise 
further concern about the growing advocacy of long-term treatment with antidepressants in women of childbearing potential, particularly with a long-lived agent such 
as fluoxetine, which is not rapidly cleared from the body after discontinuation.

CONCLUSION

There are eight pharmacologically distinct classes of antidepressants based on their putative mechanism of action ( Table 7-16). Those classes give the clinician a 
considerable range of options when choosing an antidepressant for a specific patient. By understanding the clinical pharmacology of these various classes as well as 
the individual agents comprising these classes, one can choose the antidepressant that most closely fits the needs of an individual patient in terms of safety, 
tolerability, and efficacy. In terms of safety, antidepressants range from those with a narrow therapeutic index (e.g., amitriptyline) to newer agents with wide 
therapeutic indexes. Another safety issue is drug–drug interactions, which has taken on increasing importance because so many patients take more than one 
medication. Again, the physician has a range of choices from those with greater risk of causing either pharmacodynamic or pharmacokinetic drug–drug interactions 
(e.g., amitriptyline and fluoxetine, respectively) to those with less risk (e.g., sertraline). Tolerability is sometimes a matter of perspective. For example, sedation and 
weight gain may be a problem for some patients and a benefit for others, which is why knowledge of clinical pharmacology can help optimize drug choice for a given 
patient. Whereas all marketed antidepressants appear to have comparable general efficacy, incomplete but growing evidence suggests that some classes may be 
more effective in some types of clinical depression. When a patient does not benefit in terms of efficacy from an optimal trial of one antidepressant from a given class, 
the clinician can switch to a class with a different mechanism of action. This course of action seems intuitively more appropriate than switching within a class.

The goal of this chapter was to organize the existing knowledge of the various antidepressants based on their clinical pharmacological class to aid the clinician in 
selecting the optimal treatment for a patient.
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Somatic therapies have had a long and at times dubious history in the treatment of mental disorders. Clearly, electroconvulsive therapy (ECT) has stood the test of 
time but has also been plagued by problems in terms of misuse, underuse, a complicated administration process, cognitive adverse effects, and a negative public 
image. Even so, ECT remains the most effective treatment for some of the most severely ill, medication-refractory, or medication-intolerant patients, often proving to 
be lifesaving (1).

Still, the development of effective, safer, and relatively cost-effective treatments is essential. In this light, although ECT continues to be the gold standard of somatic 
therapies, other approaches such as bright light therapy, transcranial magnetic stimulation, and vagal nerve stimulation are engendering increased interest ( 1, 2).

ELECTROCONVULSIVE THERAPY

ECT is the most effective treatment for more severe depressive disorders, often characterized by melancholic and/or psychotic features.  Although primarily 
used for an acute episode, ECT may also be a useful maintenance strategy for patients with frequent relapses despite adequate pharmacotherapy.

The use of electrical stimulation to induce therapeutic seizures is the safest and most efficient form of convulsive therapy (e.g., as compared with pharmacoconvulsive 
therapy). In 1938, Cerletti and Bini ( 3) were the first to attempt this approach, and until the introduction of effective pharmacotherapy, ECT remained the primary 
treatment for more severe mood and psychotic episodes. Since then, however, this somatic therapy has been relegated to a secondary role, usually attempted after 
trials with standard psychotropics (e.g., antidepressants, antipsychotics, lithium, and other mood stabilizers, often in multiple combinations) have proved inadequate.

Uneasiness concerning the passage of electricity through the human brain to induce seizures (a phenomenon otherwise considered pathologic) has contributed to the 
controversy surrounding this treatment. Thus, despite the lack of supporting documentation, some groups have continued to raise concerns about irreversible memory 
loss and possible brain damage after ECT (4, 5 and 6). Furthermore, during its zenith, ECT was used in a wide range of cases now deemed inappropriate. Reports in 
the United States and the United Kingdom found that training was often inadequate and that a large proportion of facilities administered ECT improperly ( 7, 8, 9 and 
10). Kramer (11) and the APA task force on ECT (11a) have recently presented outlines for teaching ECT that attempt to address deficits in training programs. Partly 
as a result of these factors, strident antipsychiatry forces have attempted to eliminate or severely curtail its use. For example, legislative restrictions were attempted in 
Berkeley, California, in the early 1980's and in Texas in the early 1990's. In contrast, the attitudes of professionals regarding the use of ECT are more favorable as 
their levels of knowledge and experience increase ( 12, 13).

Figure 8-1 outlines the role for ECT and possibly for other somatic interventions in the overall treatment strategy we propose throughout this book. We also believe 
that ECT should be considered as a first-line treatment in patients with a previous good response to ECT and in those who have been nonresponsive to or intolerant 
of standard pharmacotherapy in the past. Furthermore, for patients who present as high risks (e.g., acute suicidality or rapid physical deterioration), this treatment 
may be lifesaving. Finally, in patients who express a preference for this efficient, rapidly acting, relatively short-term treatment, ECT may be an appropriate first-line 
therapy. For example, a report found that when compared with pharmacotherapy, ECT significantly shortened hospital lengths of stay, as well as overall cost, for 
patients with a major depressive disorder ( 14, 15).

FIG. 8-1. The role of electroconvulsive therapy (ECT) and possibly of other somatic therapies in the treatment of psychiatric disorders. Adapted from Martis and 
Janicak, 2000.

Mechanism of Action

ECT produces improvement in the following:

Mood
Sleep
Appetite, with associated weight gain
Sexual drive
General interest in the environment

Generally, theories on the mechanism of action of ECT in humans have paralleled those posited for effective mood-stabilizing pharmacotherapy, for example:

Effect on various neurotransmitters
Antikindling effect
Anticonvulsant effect
Diencephalic stimulation



Resolution of hemispheric dysfunction (16)

In humans, the focus has been on pretreatment and posttreatment changes in platelets, lymphocytes, and amine metabolites in the body fluids of depressed patients 
(17). Although direct studies have not been possible, magnetic resonance spectroscopy allows for the noninvasive study of neurochemical changes in the human 
brain associated with depression and recovery, including investigations of the mechanism of action of ECT ( 18).

More recently, signal transduction via guanosine triphosphate-binding proteins (G-proteins) has been investigated because of the role these compounds play in 
transmitting extracellular signals initiated at the receptor level to a variety of intracellular effectors. Abnormalities in G-protein expression or function have been 
implicated in various medical and neuropsychiatric disorders, and several psychotropics are known to affect G-protein activity ( 19). Given their ubiquitous role in 
neuronal function, it is plausible that they are involved in psychiatric disorders (e.g., major depression). Existing treatments and potential novel, site-specific drugs that 
target these proteins may help clarify pathophysiology, as well as the mechanism of action of various drug and somatic therapies. In this context, studies have shown 
that G-proteins (inhibitory and stimulatory) in mononuclear leukocytes and platelets are decreased in depression and increased in bipolar disorder ( 20, 21 and 22). 
Furthermore, ECT has been shown to normalize G-protein function in both conditions ( 23). This normalization precedes and predicts improvement in depressed 
patients receiving ECT. One possibility is that ECT may stabilize dysregulated intracellular signaling, which explains why it is effective for both mania and depression. 
Of note, lithium and antidepressants have also been found to normalize G-protein functions ( 24, 25) (see Chapter 7, “Mechanism of Action”).

Neurotransmitter Theories

The amine hypothesis of depressive mood disorders postulates a critical disruption in one or more neurotransmitters [e.g., norepinephrine or serotonin (5-HT)], 
culminating in a dysregulation of their activity and leading to characteristic behavioral and vegetative symptoms. Electroshock (ECS) in animals increases 
norepinephrine, serotonin, and dopamine synthesis in the CNS. It induces downregulation of postsynaptic b 1- and b2-receptors in peripheral tissue (e.g., platelets), 
but, interestingly and differently from tricyclic antidepressants and monoamine oxidase inhibitors, appears to upregulate 5-HT 2 postsynaptic receptors (26, 27 and 28). 
Results from both animal and human studies have been inconsistent, with potential confounds including the following:

The use of brain tissue in animals versus peripheral tissues in humans, as well as the differential effects of ECS in animals versus ECT in human subjects, 
respectively
A predominance of norepinephrine b1-receptors in the CNS and of norepinephrine b 2-receptors in peripheral tissues
Findings of receptor activity differences in normal young animals, with their own species-specific biochemistry and physiology, which cannot be easily 
generalized to baseline and posttreatment differences in normal humans or depressed patients

A further elaboration on these theories considers the modulating interactions among several neurotransmitter systems (e.g., the permissive hypothesis, the 
cholinergic-adrenergic balance hypothesis ). Other neurotransmitters implicated include dopamine, g-aminobutyric acid (GABA), and endogenous opiates, all of which 
subserve many of the vegetative functions disrupted in depressive states. One intriguing example is the connection postulated among dopamine, GABA, and major 
depression, in part based on the efficacy of ECT in Parkinson's disease (see Chapter 7, “ Mechanism of Action”) (29, 30, 31).

Neuroendocrine Theory

Another approach considers the effects of various ligands on their receptors located in the diencephalic and mesiotemporal areas. Cell clusters in the hypothalamus 
coordinate the normal regulation of the vegetative functions of sleep, appetite, and sexual drive, which are typically disrupted in severe depression. In addition, the 
limbic area modulates many aspects of behavior and mood that are characteristically disturbed in affective disorders.

Fink and Nemeroff (32) postulated the existence of a neuropeptide, “ antidepressin, ” that is released by diencephalic stimulation and enhances hypothalamic, and 
perhaps limbic, function. Repeated ECT-induced seizures and the resultant increased levels of acetylcholine may promote the production of this putative peptide. In 
support of their theory, these authors discuss several lines of evidence. Using the analogy of the insulin-diabetes model, they note that:

ECT enhances the production and release of several neuropeptides  (including insulin), some of which have demonstrated transient antidepressant effects (e.g., 
thyrotropin-releasing hormone).
Vegetative (e.g., appetite, sleep, sexual drive) and neuroendocrine (e.g., hypercortisolism) dysregulation, characteristic of severe depression and mediated by 
centrencephalic structures, are improved by ECT.
ECT-induced increases in the permeability of the blood-brain barrier facilitate the distribution of neuropeptides throughout the CNS.

Neurophysiological Theories

Alterations in neurophysiological activity are subserved by many of the neurotransmitters discussed earlier in this section, as well as in “Mechanism of Action” in 
Chapter 7. After repeated seizures spaced over a given period of time (usually two to three times per week over a 3- to 5-week period), there is an increase in 
cerebral blood flow (primarily the result of increased systemic circulation) and an acute and sustained increase in cerebral metabolism. One of the most characteristic 
changes is a slowing in the electroencephalographic (EEG) pattern over a series of ECT treatments, associated with increased acetylcholine activity. Increases in 
amplitude and decreases in frequency appear to affect thalamocortical and diencephalic structures, which may modulate recently acquired behavior, such as 
psychosis or melancholic features.

EEG interictal changes are characterized by a desynchronized resting configuration, leading to high-amplitude synchronized patterns and symmetric bursts of activity 
characteristic of centrencephalic seizures. With successive treatments there is progressive slowing in the mean frequency and increases in the mean amplitude of 
activity, both of which seem to be necessary but not sufficient for an antidepressant effect. Within 2 to 8 weeks after a course of ECT, the EEG returns to regular 
rhythmic a-wave activity, comparable with baseline recordings.

ECT-induced changes in sleep architecture include decreased rapid eye movement (REM) sleep, increased stage 4 sleep, and increased total sleep time. For 
example, some of the authors looked at the effects of ECT on sleep architecture in a preliminary trial of five depressed patients who underwent serial sleep studies 
during their course of treatment. We found that all subjects improved clinically and that there was a parallel in a normalizing of all sleep parameters (e.g., total sleep 
time, sleep efficiency), except for REM latency. Interestingly, REM latency initially became even shorter, but then normalized by the end of the course of ECT ( 33). 
Although preliminary, we speculate that the unexpected initial decrease in REM latency might serve as a predictor of final outcome. In this context, Grunhaus et al. 
(34) found that sleep-onset REM periods after ECT predicted a poorer response.

The “anticonvulsant” hypothesis has been developed to explain the efficacy of ECT, as well as certain antiepileptic drugs. Thus, agents such as carbamazepine (CBZ) 
and valproate have several effects on seizure activity, including the following:

Increasing the seizure threshold
Decreasing the overall duration of a seizure episode
Diminishing neurometabolic response to an episode
Decreasing the phenomenon of amygdaloid kindling

Interestingly, ECT induces similar effects (see Chapter 10, “Mechanism of Action”). Thus, although a given ECT treatment elicits seizure activity, the net outcome is 
an antiseizure effect over a course of therapy. ECS is also known to diminish the phenomenon of amygdaloid kindling in animal models ( 35). Similarities between 
such neuroelectrical, stress-induced phenomena and the longitudinal course of some bipolar disorders have been noted and serve as a heuristic, nonhomologous 
model for understanding the development of certain mood disorders (36).

Small and colleagues (37) have promulgated the concept of hemispheric equilibration, which attributes efficacy to the apparent ability of ECT to restore the relative 
balance between right and left brain functions.

Indications and Contraindications



As noted earlier, although it is often used as a “treatment of last resort,” there are situations in which ECT may be used as a first-line intervention. The American 
Psychiatric Association (APA) Task Force Report on ECT discusses four specific groups of patients:

Patients who are at high risk for suicidal behavior
Patients who are rapidly deteriorating, either physically or psychologically, or both
Patients who have a prior history of good response to ECT or a poor history of response to pharmacotherapy
Patients who prefer to receive this treatment rather than undergo lengthy, and possibly unsuccessful, trials of medications with their associated adverse effects 
(38)

Psychotic Depression

To this list, we would add delusional (or psychotic) depression (see also Chapter 6 and Chapter 7). Whereas some have suggested that pre-ECT nonresponse to 
adequate pharmacotherapy is a powerful factor for predicting nonresponse to ECT ( 39, 40), others have argued for its superiority over antidepressants (alone or in 
combination with antipsychotics) for prior drug-nonrespon-sive nonpsychotic or psychotic depressions ( 41, 42 and 43). Support for this latter position comes from the 
discussion by Schatzberg and Rothschild ( 44), who separate this condition from other depressive disorders, in part because of its differential responsivity to various 
treatments.

One consistent finding has been that patients with psychotic depression treated with antidepressant monotherapy or even the combination of an antidepressant plus 
antipsychotic have a lower response rate than those depressed patients without psychotic symptoms ( 45). Although evidence supports an improved response when 
these patients undergo treatment with ECT, this apparent superiority may be related to a selection bias ( 46). Thus, it may be that patients with psychotic depression 
are more likely to receive ECT earlier in their course of illness and therefore the extent of their true drug resistance is unknown ( 1).

The relapse rate for psychotic versus nonpsychotic depression after a successful course of ECT has also been considered. For example, geriatric patients who had 
responded to either ECT or medication treatment were then followed up longitudinally ( 47). Those who had initially presented with psychotic features and responded 
to treatment subsequently demonstrated a substantially higher rate of relapse than their nonpsychotic counterparts, with maintenance tricyclic antidepressant 
monotherapy having limited efficacy. The overall response rate to ECT in this group of psychotic patients was 88.2% (i.e., 15 of 17), which compared favorably with 
the 50% response rate reported for pharmacological treatment ( 48). In another report on this same subject group, the response rate after 6 weeks of pharmacological 
treatment was only 25% versus 88.2% for patients undergoing ECT, suggesting a significant benefit in terms of rapidity of onset as well ( 1, 47).

In summary, it remains unclear whether ECT has differential efficacy in the psychotic versus nonpsychotic depressive subgroups, both in terms of acute response and 
propensity for relapse. In addition, although evidence supports superior outcomes in geriatric patients, rate and extent of recovery are not clear when comparing ECT 
with pharmacological treatment in this age group (1, 49).

Other Indications

In addition to depression, other indications for ECT include the following:

Mania (especially manic delirium)
Schizophrenic disorders (especially with “positive” symptoms)
Catatonia associated with major mood disorders, schizophrenia, or organic mood disorders (e.g., systemic lupus erythematosus) ( 50)
Mood disturbances secondary to an underlying organic process

Paradoxically, ECT is equally useful in both the acute manic and depressive phases of bipolar disorder,  constituting the only truly bimodal therapy presently 
available. For example, in their literature review, Mukherjee et al. ( 51) found that ECT was associated with marked clinical improvement or remission in 80% of 
patients undergoing treatment for an acute manic episode. This is not the case for lithium, valproate, or CBZ, which, at best, have relatively weak acute 
antidepressant effects. Drug therapies may also induce a switch from a depressed to a manic phase, whereas ECT can control both phases of the illness.

In schizophrenia, ECT, as with antipsychotic agents, is most effective in the acutely ill patient with a more recent onset of illness. Catatonia, withdrawn type, 
characterized by immobility and an inability to interact or maintain one's basic needs (at times posing a life-threatening situation), can dramatically resolve with ECT.

Case Example: A 31-year-old man presented with unremitting psychotic symptoms and depressive periods marked by agitation and attempts at self-mutilation and 
physical assaults. He had been hospitalized for the past 5 years, except for a few months when he was treated as an outpatient. Previous treatment with 
chlorpromazine, thioridazine, loxapine, lithium, amitriptyline, and diazepam was unsuccessful. Before treatment with ECT, he was being given 120 mg per day of 
fluphenazine, and he continued to experience command auditory hallucinations to injure himself, persecutory and religious delusions, and increased depression and 
agitation. During this period, the patient bit through his lip, lacerated his scrotum, and inflicted bite wounds on his hands. The oral antipsychotic was then stopped, 
and the patient received 15 unilateral nondominant (UND) ECT treatments, resulting in a resolution of his agitation and self-destructive behavior. Oral fluphenazine 
was then resumed and switched to the decanoate form (4.0 mL every 2 weeks). The patient was placed in a work-related day program, and approximately 1 year later 
was doing well without rehospitalization. 

Other disorders for which ECT has been reported to be helpful include the following:

Organic mental disorders
Intractable seizures
Parkinson's disease
Hypopituitarism
Neuroleptic malignant syndrome (NMS)

In particular, the use of ECT during or shortly after an episode of NMS has come under scrutiny in the case report literature. A major concern has been reported 
fatalities associated with its use for this problem. Davis et al. ( 52) reviewed the world's literature, identifying approximately 1,000 NMS episodes in 755 patients. Using 
mortality rate as the major outcome variable, they compared patients who received nonspecific supportive treatment, specific drug treatment (i.e., dopamine agonists 
or dantrolene) plus supportive measures, or ECT. There was a 21% mortality rate in the nonspecific-treated group as compared with a 9.7% mortality rate in the 
specific drug-treated group and a 10.7% mortality rate in the ECT-treated group. Furthermore, the ECT patients who died or experienced severe adverse effects were 
continuing to receive concomitant high-potency antipsychotics. An analysis of the case-control data indicated that ECT was clinically effective while resulting in a 
similar mortality rate to that with specific drug therapies and approximately half that seen with supportive treatments. Although the specific drug-supportive therapy 
difference was statistically significant, the sample size in the ECT group was too small (i.e., 28) to reach statistical significance.

The APA Task Force Report on ECT supports the concept of differing levels of relative contraindications and no longer lists “absolute” restrictions for the 
use of ECT (38). In particular, they caution that these conditions may be associated with increased risk of morbidity and warrant special attention:

Space-occupying supratentorial cerebral lesions
A recent history of myocardial infarction and associated instability (less than 3 months)
Recent intracerebral bleeds
Bleeding or unstable aneurysm or arteriovenous malformations
Retinal detachment
Pheochromocytoma
American Society of Anesthesiologists classification risk level of 4 or 5

When considering ECT in patients with any of these systemic conditions, a careful review of the risk-benefit ratio must always be conducted in conjunction with 



consultation from the appropriate specialists.

Efficacy

Acute Treatment

ECT is superior in efficacy when compared with placebo, sham ECT, and active drug therapy. Upon the introduction of effective pharmacotherapy for severe 
depression, the relative efficacy of drug versus ECT was frequently studied. Our review of the relevant literature led to an extrapolation of the data from selected 
studies (primarily class I or II designs) for a quantitative analysis of the efficacy of ECT versus other treatments for an acute depressive episode ( 53). The 
comparisons with ECT included simulated (or sham) ECT, placebo, the standard tricyclic antidepressants, and the monoamine oxidase inhibitors [ Table 8-1 (54, 55, 
56, 57, 58 and 59), Table 8-2 (60, 61, 62 and 63), Table 8-3 (56, 61, 62, 63, 64, 65 and 66), and Table 8-4 (55, 60, 61, 62 and 63)]. We also compared the relative 
efficacy of the bilateral (BILAT) versus the UND forms of administration [ Table 8-5 (42, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77 and 78)]. A meta-analysis was 
computed on the data across all studies that met our a priori inclusion criteria (Table 8-6, Table 8-7, Table 8-8, Table 8-9, Table 8-10 Table 8-11).

TABLE 8-1. DSM-IV diagnostic criteria for a major depressive episode

TABLE 8-2. Studies examining the efficacy of ECT in comparison with placebo

TABLE 8-3. Studies examining the efficacy of ECT in comparison with tricyclic antidepressants

TABLE 8-4. Studies examining the efficacy of ECT in comparison with MAO inhibitors



TABLE 8-5. Studies examining the effect of electrode placement on efficacy

TABLE 8-6. Studies examining the effect of electrode placement on efficacy

TABLE 8-7. Efficacy of ECT in comparison with placebo

TABLE 8-8. Efficacy of ECT in comparison with tricyclic antidepressants

TABLE 8-9. Efficacy of ECT in comparison with MAO inhibitors

TABLE 8-10. Efficacy of bilateral ECT in comparison with unilateral nondominant ECT



TABLE 8-11. Statistical overview of studies comparing unilateral nondominant ECT with bilateral ECT

The overall efficacy of ECT was 78%, which is significantly superior to that of tricyclic antidepressants, whose overall efficacy was 64%, as well as to 
placebo, simulated ECT, and the monoamine oxidase inhibitors, whose overall response rates ranged from 28% to 38%. This difference was particularly 
striking because many patients in the ECT-treated groups had failed previous drug trials. The adequacy of some of these, however, was questionable. Furthermore, in 
contrast to other reports, our analysis did not find a significant difference favoring BILAT over UND ECT (i.e., only a 7% overall difference).

Maintenance Treatment

Just as drug-treated patients require maintenance management after an adequate response for an acute episode, so do acute ECT responders. Unlike with 
drug-responsive patients, however, maintenance management with ECT is a more complex matter, given that most patients received ECT because of a poor response 
to or an intolerance of pharmacotherapy. Alternative maintenance strategies to consider in this group include the following:

Antidepressants that have demonstrated at least partial benefit in the past
Lithium or lithium-antidepressant combinations, both in bipolar and unipolar disorders
Combined antidepressant plus antipsychotic
Novel antipsychotic alone
Anticonvulsants, such as lamotrigine, valproate, or CBZ, with or without other mood stabilizers
Maintenance ECT, possibly combined with a mood stabilizer, antidepressant, or antipsychotic

Although few systematic controlled data exist, open investigations support the potential value of maintenance ECT after an acute episode has remitted. This usually 
consists of a tapering schedule of single outpatient treatments, starting with a session every 1 to 2 weeks, and then reducing the frequency based on the patient's 
response. Although compliance may also be an issue with this strategy (i.e., patients are often reluctant to return as an outpatient for treatments), reports document its 
efficacy and safety in an otherwise chronic, relapsing depressed group ( 79, 80). Adding a sense of urgency to this issue are reports that patients who responded 
poorly to adequate pre-ECT pharmacotherapy may also respond poorly to ECT itself or post-ECT drug maintenance (40, 81).

What is clear is that without some form of effective maintenance treatment, the relapse rate is substantial (i.e., greater than 50% within the first 12 months after acute 
remission). Thus, prospective trials are needed to address questions such as which factors predict the likelihood of a good response to maintenance medication 
versus maintenance ECT and which combination strategies are best to prevent relapse after a successful acute ECT trial ( 1).

Special Populations

The Pregnant Patient

Certain factors slightly increase the risk of complications when ECT is administered to pregnant women, and Miller ( 82) has summarized the modifications in 
technique that can usually address these issues:

Raising gastric pH before the procedure with a nonparticulate antacid such as sodium citrate, because gastric emptying is prolonged in pregnancy
Intubation after the first trimester with a small cuffed endotracheal tube and use of a small laryngoscope and a laryngoscope blade to reduce the risk of bleeding 
from attempted intubation
Elevation of the patient's right hip and displacement of the uterus to the left to reduce the likelihood of aortocaval compression during the later stages of 
pregnancy to prevent reduction in fetal circulation
Pretreatment with intravenous hydration without glucose to avoid osmotic diuresis
Avoidance of hyperventilation, because this may hinder oxygen unloading from maternal to fetal hemoglobin

The author also notes that ECT may be helpful in female bipolar patients who want to plan a pregnancy and discontinue mood stabilizers to minimize risks to the 
fetus. In addition, ECT can be remarkably effective in cases of postpartum depression and psychosis. Indeed, given the importance of that phase of child care, it can 
be argued that the most rapidly effective strategy is the preferred strategy. In a related issue, Walker and Swartz ( 83) considered the use of ECT in high-risk 
pregnancies, concluding that with additional precautions (e.g., monitoring of maternal and fetal well-being) such patients can safely benefit from this therapy and 
significant medical and obstetric complications need not prevent its use. One example is the report of a 27-year-old pregnant patient in whom NMS developed while 
she was on haloperidol. Although the syndrome did not respond to dantrolene, ECT was instituted at 29 weeks and the patient's condition improved ( 1, 84).

The Child or Adolescent Patient

In a review, Rey and Walter (85) found no controlled trials on the use of ECT in patients 18 years of age or younger. There were 396 patients identified, 63% of whom 
constituted single-case reports. The data indicated the following improvement rates in this age group:

63% for depression
80% for mania
42% for schizophrenia
80% for catatonia

These response rates parallel the reports for older age groups.  However, many child psychiatrists lack both knowledge and experience in this area. ECT is not 
part of the curriculum for most fellowships in child and adolescent psychiatry, and this topic is not even discussed in some comprehensive textbooks of child 
psychiatry (85, 86). As a result, ECT is a treatment of last resort, if used at all, for almost all patients in this age group.

The Elderly Patient

ECT continues to be used at a higher frequency in geriatric versus younger patients. This difference in usage probably reflects the decreased efficacy of medications 
seen in older patients, a lower tolerance to drug side effects, and the higher incidence of medical disorders in this age group ( 1).

Although ECT is a relatively costly form of treatment, one study in elderly depressed patients who responded to an acute course demonstrated that maintenance ECT 
reduced the overall cost of medical care and the relapse rate as compared with patients on maintenance medication after ECT ( 87). The reduced costs were evident 
at the 12-month follow-up, primarily through decreased hospital use. In addition, this strategy was also associated with improvements in functional status and 
cognition.



The Manic Patient

The manic phase of bipolar disorder is highly responsive to ECT, with a comprehensive review of this topic reporting an overall efficacy rate of 80% ( 51). For patients 
who were selected because of drug treatment resistance, the rate of response was still approximately 58%, and for patients who did not respond specifically to lithium, 
the response rate was 69% (88, 89). Because the seizure threshold may be lower in manic patients, the difference in efficacy between BILAT and UND electrode 
placement may not be as great as for patients with major depression (90, 91 and 92). Finally, ECT may be particularly useful in older patients, who have decreased 
physiological reserves and/or medical co-morbidity, in whom a prolonged episode of mania can be life-threatening and the rapidity of response to mood-stabilizing 
drugs insufficient (1).

Administration of Electroconvulsive Therapy

A number of improvements in the administration of ECT have enhanced its efficacy and minimized some of the more troublesome adverse effects. The improvements 
include the following:

Advances in anesthetic techniques
Selected stimulus electrode placement (e.g., UND vs. BILAT)
Change from sinusoidal to brief-pulse inducing currents
A better understanding of the role played by the electrical stimulus itself
Improved assessment for the adequacy of seizure activity

Pre-ECT Workup

The standard pre-ECT workup should include the following:

A complete physical and neurological examination
Routine hematological indices (e.g., complete blood count) and serum electrolytes
Review of cardiac status and electrocardiogram
Simple tests of cognitive function

If deemed necessary, spinal radiographs (anteroposterior and lateral) to rule out spinal or other skeletal problems may be appropriate. If such x-ray studies are done 
before ECT, they should be repeated after ECT to document any changes that may have occurred.

Informed consent must be obtained before the administration of ECT. Often, the same severity of illness that necessitates the use of ECT also impairs a patient's 
capacity to consent. When the patient is unable to give adequate informed consent, the clinician and the patient's family can attempt to obtain partial conservatorship 
from the court allowing a family member to give substituted permission (see also Chapter 2, “ Informed Consent”).

Anesthesia

Anesthetic techniques that have minimized adverse effects include the use of muscle relaxants and, more recently, nerve stimulators to assess adequacy of 
relaxation, the introduction of very rapid acting, short-duration barbiturates, and the use of atropinic agents to minimize the cardiovascular response to a combination 
of a seizure and anesthesia (93). In addition, 100% oxygenation (adequacy monitored by a pulse oximeter) with positive-pressure ventilation can minimize related 
cardiac events and memory disruption.

Anesthetic Agents

The standard induction process used during ECT has included the following:

Anticholinergic agents (e.g., atropine or glycopyrrolate)
Anesthetic agents (e.g., methohexital)
Muscle relaxants (e.g., succinylcholine)
b-Blockers (when indicated) to control blood pressure and heart rate changes (e.g., esmolol or labetalol) ( 94, 95)

Alternative agents that may facilitate the effectiveness of ECT and enhance safety continue to be scrutinized. Etomidate, an alternate to methohexital, may be 
especially useful for geriatric patients with high seizure thresholds. A recent study showed a significant increase in seizure duration when patients were switched from 
methohexital to this agent (i.e., in four patients the mean seizure duration increased from 25 to 61.8 seconds) ( 96). Other studies, however, have not found a 
difference between these two agents (97, 98). A switch from methohexital to etomidate can be considered when adequate seizure duration is not obtained. 
Disadvantages of etomidate compared with methohexital are as follows:

Higher cost
Delayed cognitive recovery
Suppression of adrenocortical function for 8 hours
More pain on infusion (1, 99)

Although the use of ketamine for anesthesia induction when seizure duration is insufficient has also been recommended, recent studies did not find this agent to be 
helpful (100, 101, 102 and 103). Disadvantages of ketamine include the following:

Increased recovery time
Induction of seizures in epileptic patients
Increase in hypertensive response after seizure induction

Other agents have been studied. They typically offer no significant advantage over methohexital, have additional side effects, or have an unknown effect on ECT 
efficacy. These agents include the following:

Propofol
Althesin
Propanidid
Fentanyl with droperidol (1, 99)

Caffeine

Use of caffeine has also been recommended to lower the threshold in patients who do not experience an adequate seizure ( 104, 105 and 106). One report, however, 
found that caffeine appeared to produce neuronal damage in rats receiving ECS ( 107). Because adenosine may have neuroprotective effects, one postulated 
mechanism is the ability of methylxanthines (e.g., caffeine, theophylline) to block adenosine receptors. On a positive note, studies have not found a difference in 
cognitive disruption between patients receiving ECT with or without caffeine ( 108). Although the implications of the animal data for humans are not clear, and because 
shorter seizures may be effective in some patients, a conservative approach would be to augment with caffeine only when seizure duration is less than 20 seconds 
and response is inadequate (38). Alternatively, it may be appropriate to switch to BILAT electrode placement or from methohexital to etomidate when UND electrode 
stimulation produces inadequate seizure duration (even at maximal stimulus intensity) and response is insufficient ( 97, 98).



Electrode Placement, Energy Levels, and Treatment Frequency

In a seminal paper, Sackeim and colleagues (109) found a significant relationship between stimulus electrode placement, energy delivered, and efficacy ( Table 8-12). 
Patients were randomly assigned to either BILAT or UND ECT. In addition, each group received either low-energy stimuli (i.e., sufficient to just surpass the seizure 
threshold) or high-energy stimuli (i.e., 2.5 times the energy needed to surpass the seizure threshold). The response rates, which varied dramatically even though all 
patients experienced generalized seizures of adequate duration, were as follows:

TABLE 8-12. Bilateral versus unilateral, nondominant ECT

17% for UND, low energy
43% for UND, high energy
65% for BT, low energy
63% for BT, high energy

Furthermore, 12 of 15 patients who had not responded to low-dose UND stimulation had an 80% response rate when crossed over to high-energy BILAT stimulation. 
The rate of response was also faster in patients given high-energy treatments with either UND or BILAT electrode placement. Finally, approximately 1.5 more 
treatments were required in the low-energy versus high-energy groups (regardless of electrode placement) to obtain similar reductions in baseline depression rating 
scores (1).

Although BILAT treatments resulted in three times more retrograde amnesia about personal information compared with low-energy or high-energy UND treatments, it 
was electrode placement that significantly affected memory, with only a modest effect caused by stimulus intensity. Of note, after 2 months there were no differences 
in negative cognitive effects among the various groups ( 1).

The authors conclude that BILAT stimulus electrode placement is affected less by energy level or seizure threshold (ST) than UND placement. As a result, 
the efficacy of UND treatments is reduced when stimuli are at or slightly above threshold even when seizures are of adequate duration and generalization. 
Thus, determining the ST before the first treatment is critical for maximizing the efficacy of UND electrode placement.  High-energy levels (up to 500% greater 
than ST) for UND placement is associated with comparable therapeutic effects when compared with BILAT-ECT at 150% greater than ST, but produced less severe 
and persistent cognitive disruption ( 110). Determining the threshold may be useful for patients receiving BILAT electrode placement as well because it may permit 
significantly lower dosing strategies and possibly lessen short-term cognitive changes ( 1).

A potential confounding issue is that patients received benzodiazepines during their course of ECT. In the Sackeim study (109), patients could receive up to 3 mg of 
lorazepam daily during the treatment course. The mean dose of lorazepam was 1.0 (±1.0) mg per day and use was similar among the four groups. In this context, a 
retrospective study by Jha and Stein (111) compared depressed patients receiving ECT plus benzodiazepines with depressed patients receiving ECT without 
benzodiazepines. Patients were matched for age, sex, diagnosis, and laterality of ECT. Although 80% of patients improved with ECT, those who received 
benzodiazepines with UND ECT showed a significantly poorer response ( p = 0.03) and needed a longer hospital stay ( p = 0.02). This effect was not seen for patients 
receiving BILAT-ECT plus benzodiazepines. Of interest, for patients who did not receive benzodiazepines, there was no difference between BILAT and UND 
treatments in this study. Others have also raised concerns about the use of benzodiazepines with ECT, usually with a UND stimulus ( 112, 113 and 114). In our study, 
when UND and BILAT treatments were compared directly and benzodiazepines avoided, the response rate was not significantly different ( 78).

Our recommendation would be to avoid benzodiazepines, especially for patients who are receiving UND ECT. When significant tolerance, withdrawal problems, or use 
of long-acting benzodiazepines prevents medication discontinuance before starting ECT treatments, use of BILAT stimulus would be preferable.

The stimulus energy required to surpass the seizure threshold varies considerably among patients and cannot be estimated solely on the basis of age or gender 
(115). Some psychiatrists use a fixed high-stimulus dose for all patients ( 116). Others propose a “half-age” strategy for estimating adequate BILAT stimulation ( 117). 
Although high-energy BILAT treatments clearly maximize the likelihood of response, they also clearly maximize the negative short-term cognitive effects of ECT. 
Because it is not necessary for all patients to receive high-energy BILAT stimuli to respond, UND may be appropriate for certain patients if treatments are applied at 
adequate stimulus dosing. It is also possible that ineffective UND treatments expose patients to the risk of being labeled as ECT nonresponders, making it less likely 
they will be offered another course for future episodes. Thus, the cognitive risks of BILAT treatments must be balanced against the morbidity and mortality associated 
with a potentially less effective trial with UND ECT ( 1).

In this context, we would endorse the strategy of determining the seizure threshold just before the first treatment. For patients who have a low threshold, the UND 
technique can be undertaken with stimuli of at least 2.5 times the determined seizure threshold level. For patients who require high energy to surpass the threshold, it 
may be difficult to provide an adequate stimulus, primarily because of the limitations in the available ECT devices ( 118). In this situation, we believe the more prudent 
course is to start with BILAT treatments. Furthermore, because seizure threshold typically increases as treatments progress, some advocate changing patients from 
UND to BILAT stimulus, especially if the rate of improvement with successive treatments is less than optimal ( 38, 119). With this approach, one may partially 
attenuate the cognitive disruption while still achieving maximal efficacy ( 1).

Attempts to attenuate the memory dysfunction seen with BILAT ECT have led to studies of alternate bilateral electrode placements. For example, asymmetric left 
frontal-right frontal temporal bilateral (ABL) electrode placement has been reported to produce the same degree of efficacy while inducing fewer cognitive side effects 
(120).

Given the high probability of response to ECT and the potential for adverse interactions with concomitant psychotropics, we prefer to stop all medications 
during a course of ECT and resume drugs as indicated after completion of treatments.  One exception may be the use of low doses of high-potency 
antipsychotics (e.g., haloperidol 2 to 5 mg per day) to control a treatment-induced acute organic syndrome or to enhance the overall benefit in certain psychotic 
conditions (121). Several reports have indicated that the addition of novel antipsychotics may produce a better outcome in some difficult-to-treat cases ( 122, 123, 124, 
125 and 126). In this context, clozapine, risperidone, and other novel agents may have inherent antidepressant or mood-stabilizing properties, perhaps as a result of 
their increased 5-HT 2 receptor blocking action.

Treatment Frequency

ECT administered three times per week is the conventional inpatient strategy in the United States, whereas twice per week is more common in Europe ( 127). Although 
a three-times-per-week schedule diminishes the length of time to response, it also increases cognitive side effects ( 128). Studies have shown that treatments given 
twice per week are also effective, and even a rate of once per week can be efficacious, but response may be significantly delayed and the outcome less favorable in 
comparison with a two- or three-times-per-week schedule (129). Thus, we recommend initiating treatments at a frequency of three times per week until significant 



improvement occurs or cognitive effects become problematic. In the latter case, we would then suggest decreasing the frequency of treatments  (1, 38).

An important related issue is the ideal frequency of maintenance ECT treatments (e.g., weekly, biweekly, monthly). One common clinical strategy is to taper the 
frequency of acute treatments to once every week for 4 weeks, then every 2 weeks, and then every 3 weeks, as clinically indicated. From a practical perspective, a 
monthly or bimonthly schedule would be desirable in terms of cost, convenience, risk, and side effects. Unfortunately, few data presently exist to guide clinicians as to 
the best interval between maintenance treatments, and this determination remains an empirical process with each patient.

Acute Mania

A second issue is the relative benefit of BILAT versus UND ECT for the treatment of acute mania. Milstein et al. ( 130) reported on the initial outcome of an ongoing 
controlled trial comparing ECT with lithium for acute mania, noting that the UND ECT patients did not respond. At that point the design was changed, and all 
subsequent patients assigned to the ECT group were given the BILAT administration. Final results of this study indicate that the BILAT ECT group tended to 
demonstrate greater improvement in comparison with lithium over an 8-week period (see Chapter 10, “ Alternative Treatment Strategies: Electroconvulsive Therapy”) 
(131). Although these data support the preferential use of BILAT over UND ECT in the treatment of acute mania, this recommendation is not accepted by all. For 
example, Mukherjee et al. (91) reported no difference in efficacy with either method. Because these patients often constitute acute emergencies, starting with 
BILAT-ECT may maximize the chances for a rapid resolution of the manic episode.

Electrical Stimulus

Studies exploring various components of the electrical stimulus have also led to further advances. The most recent ECT devices deliver a constant-current, 
brief-pulse, low-energy stimulus, in contrast to earlier devices, which used a constant-voltage, sine wave, high-energy stimulation. These newer devices require only 
about one-third of the energy to elicit a grand mal seizure, thus leading to a decrease in current density, a critical factor that may contribute to cognitive disturbances. 
With the use of the brief-pulse device and UND electrode placement, there may be an increased risk for suboptimal seizure activity, including missed, abortive, or 
inadequate seizures. Conversely, there is the possibility of prolonged seizure activity when the threshold is maximally surpassed. Such events, defined as a 
continuous seizure longer than 180 seconds, can usually be aborted with 2.5 to 5.0 mg i.v. diazepam.

The best outcome may be achieved using a constant-current device with a brief-pulse stimulus sufficient to at least moderately surpass the seizure 
threshold, especially when using the UND placement. As noted earlier, we consider high-energy stimulation (250% to 500% of ST) and would also avoid the use of 
benzodiazepines, because they may diminish the efficacy of UND ECT ( 111). This procedure typically results in 5 to 40 J of energy being delivered. For comparison, 
the amount of electricity used for cardiac defibrillation or cardioversion is typically in the range of 200 to 400 J.

In this context, gender differences may be an important factor, particularly because women have a greater incidence of depression.  Generally, women have 
lower seizure thresholds than men. Further differences in lateralization of brain function may produce differences in cognitive side effects, particularly fewer side 
effects with UND ECT in women (132).

Seizure Activity

The optimal seizure duration appears to be in the range of 25 to 80 seconds for a given treatment. In addition to a delivery of energy to at least moderately surpass 
the seizure threshold, a number of techniques may be used to achieve an adequate seizure, including the following:

Sufficient hydration
Preinduction hyperventilation
Avoidance of concomitant drugs with anticonvulsant activity
Reduction in the anesthetic dose of the most commonly used barbiturate, methohexital, or the use of alternate agents such as ketamine or etomidate
Enhancement with intravenous caffeine sodium benzoate (500 to 2,000 mg) given 5 to 10 minutes before the seizure induction ( 106)

Adequate monitoring of seizure activity includes the use of single- or multiple-lead recordings on the EEG and/or the unmodified limb technique. This technique is 
achieved by applying a blood pressure cuff to an arm or a leg and inflating it above systolic levels after the anesthetic agent is administered but before the muscle 
relaxant is given. One then observes an unmodified seizure in this limb and counts the seconds to determine the length of a seizure episode. To ensure a generalized 
seizure, the ipsilateral limb should be used when applying the UND electrode placement.

Complications

Complications of ECT can be grouped under three major categories:

Cognitive
Cardiovascular
Other effects

Cognitive Disturbances

Short-term adverse cognitive effects, which may be more severe with bilateral electrode placement, could delay or preclude an adequate trial with ECT. Strategies to 
circumvent this problem include the following:

Increasing time between treatments  (e.g., from thrice to twice or once per week)
Switching from BILAT to UND electrode placement
Adding low doses of either a highpotency conventional or novel antipsychotic to manage organic delirium (e.g., haloperidol, 1 to 2 mg per day; risperidone, 0.5 to 
1 mg per day)
Alterations in stimulus intensity, duration, waveform, or path of current

Adjunctive medications with potential memory-sparing effects have also been studied and are discussed in a review by Prudic and colleagues ( 133). Those agents 
with the most promising results include the following:

Opioid antagonists (e.g., naloxone)
Nootropic agents (e.g., piracetam)
Thyroid hormone

For example, low levels of thyroxine (T4) have been found in patients with significant confusion and memory problems after ECT. Furthermore, consistent with data 
from animal studies, 50 µg of triiodothyronine (T3) given before ECT diminished amnestic effects and accelerated the antidepressant effect of ECT ( 134).

In addition to its anesthetic effects, ketamine has also demonstrated potential as a memory-sparing agent. In a recent study, rats subjected to repeated ECS 
developed severe deficits in learning mediated by hippocampal functioning. This effect may be influenced by long-term potentiation of hippocampal neurons during 
seizure activity, both spontaneous and secondary to ECS, and resolves over a 40-day period after ECS. Ketamine is a noncompetitive N-methyl-D-aspartate (NMDA) 
receptor-associated channel blocker that can prevent this effect if given immediately before seizure induction (see also disadvantages discussed previously) ( 1, 135, 
136).

Although short-term memory disruptions are less pronounced with UND administration, studies that have tested patients' memory performance several weeks to 
months after either BILAT or UND administration generally find little difference in residual deficits with either method ( 78). Limited data addressing the issues of 
efficacy and cognitive disruption with unilateral dominant (UD) versus UND or BILAT ECT, and bifrontal versus bitemporal bilateral ECT, do not allow for definitive 
recommendations at this time. The authors prefer to begin with UND ECT (using the temporal-occipital or d'Elia technique) at 250% to 500% of seizure threshold if 



there are no mitigating factors, as noted earlier ( 38). If after three to five treatments the rate of response is not adequate, we then switch to bitemporal bilateral 
administration.

Memory disturbances typically include anterograde amnesia (i.e., the inability to recall newly learned material) and retrograde amnesia (i.e., the inability to recall 
previously learned material). Both types can present as deficits in either the dominant or nondominant cerebral hemispheres (i.e., verbal and nonverbal anterograde 
and retrograde amnesia). Some patients also complain of loss of autobiographical memories. It is often difficult, however, to sort out the relative contributions to 
memory disturbances from the induced seizures, the anesthesia, or the depressive illness itself.

The retrograde amnesia is temporally graded, in that as one goes back in time from the initiation of a course of treatments, the memory disturbance diminishes, and 
beyond 2 years, few or no deficits are evident. As an individual's memory recovers, the ability to recall events returns in the reverse fashion, with those memories 
closest to the initiation of ECT returning last. Some recall for isolated incidents shortly before or during the course of ECT may be lost permanently, because they 
were probably never properly stored. This can also be a complication of anesthesia.

Another important aspect to this question is the cognitive dysfunction associated with severe depression. Much of the memory effects are focused on events occurring 
during the illness and the period of treatment [see Abrams (94) for a detailed analysis]. Thus, many depressed patients may suffer from severe memory disturbances 
before their course of ECT, and paradoxically appear to improve over a course of treatment. Thus, improvement in the attention and concentration disruption often 
associated with severe depression is so significant, that it overrides the organic amnesia induced by the course of seizures.

Those who receive BILAT ECT tend to have more complaints about their memory subsequent to their course of treatment, perhaps representing an increased 
sensitivity to any type of memory lapse as a result of the greater initial disruption associated with this method. It may also represent a type of amnesia for which 
existing assessment scales are insufficiently sensitive. Overall, sustained memory deficits are uncommon, are rarely disabling, and are clearly outweighed by the 
benefits of treatment.

Cardiovascular Disturbances

In the cardiovascular system, arrhythmias and, in extreme situations, arrest may occur, usually secondary to the combination of seizure activity and anesthetic agent. 
The mortality rate per course of ECT treatments is in the range of 1 per 10,000 or 0.01%. This risk is less than the overall morbidity and mortality rate (i.e., 3 to 9 per 
10,000) seen in severely depressed patients who go untreated or receive inadequate medication trials, and is less than the anesthetic risk for labor and delivery 
during childbirth. Thus, those who receive an adequate trial of ECT may actually be at a reduced risk of dying from a variety of causes.

Mortality and ECT

For example, data from the 1993 Healthcare Cost and Utilization Project (HCUP) indicate that no patients receiving ECT died during hospitalization versus 30 (0.14%) 
in the sample who did not receive ECT ( p < 0.0001) (15). Legislation in Texas requires the mandatory reporting of mortality data associated with ECT, allowing for a 
unique opportunity to study a large population who have received this treatment. Reid and colleagues ( 92) reviewed all reports of ECT in Texas from September 1993 
through April 1995, representing a total of 15,240 treatments. Of the patients, 88.1% were white, and 70.3% were women. Older patients received more ECT than 
younger patients, and only five were younger than 18 years of age. Although no deaths occurred during ongoing ECT administration, there were eight deaths within 
14 days of an ECT treatment, most occurring in patients with preexisting serious medical problems. Four of the eight deaths occurred in patients aged 45 to 65 years, 
and the other six deaths occurred in patients older than 65 years. All were caucasian, and five were women. Two patients were receiving multiple treatments during 
the same anesthesia. Causes of death included the following:

Suicide: No data were provided regarding whether the two patients who committed suicide were ECT responders or how many treatments they had received.
Accident: One patient died as a passenger in a motor vehicle accident.
Myocardial infarction: Two of the three patients who died were known to have heart disease.
Pulmonary embolism: Approximately 12 hours after an ECT treatment, a patient became hypotensive and later died of a suspected pulmonary embolism.
Infection: This patient refused treatment for an infection that was unrelated to ECT.

Transient elevations in blood pressure and heart rate occur with seizures, probably as a result of increased sympathetic stimulation that leads to increases in 
norepinephrine levels. Hypertension or increased pretreatment heart rate are strongly predictive of peak postictal change in both heart rate and blood pressure ( 38). 
Increased parasympathetic stimulation decreases the heart rate as a result of inhibition of the sinoatrial node. Stimulation of the adrenal cortex leads to increased 
plasma corticosteroids and stimulation of the adrenal medulla, which may also contribute to increases in blood pressure and heart rate.

Other Effects

Some patients experience prolonged seizures, defined as a duration greater than 120 to 180 seconds. These patients require continued oxygenation, control of 
ventilation, and an i.v. bolus of the anesthetic agent (20 to 40 mg methohexital) or diazepam (2.5 to 5 mg) to abort the seizure.

Patients may complain of headaches, muscle aches, and nausea associated with an individual treatment. Many also report anticipatory anxiety or fearfulness before 
receiving a treatment. This may require management with anxiolytics, but type and dose must be chosen carefully to avoid increasing the seizure threshold, thus 
undermining the adequacy of therapy.

Rarely, prolonged apnea  may occur in those susceptible because of an inability to adequately metabolize succinylcholine (i.e., increased pseudocholinesterase 
levels). This condition requires continued positive-pressure ventilation until the patient begins spontaneous respiration.

Conclusion

Because ECT can be highly effective, it is often counterproductive to encourage repeated, unsuccessful pharmacological trials if patients are willing to 
undergo this therapy. General psychiatrists who do not use ECT in their clinical practice, however, are more likely to use multiple medication trials before referral for 
ECT. The relative safety of ECT and its ease of administration argue against its use as a subspecialty skill. Indeed, we believe it should be regarded as a necessary 
skill for any general psychiatrist who works with more severely ill patients. In public sector facilities, in which ECT is frequently unavailable and staff members do not 
have ongoing experience with its beneficial effects, the rate of referral is predictably low and this treatment is underused ( 92). Thus, training should expose all 
psychiatry residents to the technical aspects of ECT and provide the opportunity to observe the procedure and successful response of patients to help minimize any 
bias [see earlier comments regarding use in younger patients ( 38)].

An analysis of data from the 1993 HCUP, consisting of 6.5 million computerized medical records in 913 community hospitals across 17 states, found that ECT use 
was greater in older patients, caucasians, those who were privately insured, and those who lived in more affluent areas (15). In 1993, an estimated 249,600 patients 
were discharged from general hospitals with a principal diagnosis of a depressive disorder. Of these patients

9.4% received ECT.
3.2% with the diagnosis of major depression, single episode, received ECT.
5.5% with the diagnosis of major depression, single episode with psychotic features, received ECT.
11.8% with the diagnosis of major depression, recurrent with psychotic features, received ECT.
0.6% with the diagnosis of dysthymia received ECT.
0.17% 18 years of age or younger received ECT.

ECT use also varied widely by geographic region. For example, patients in the north central states (Minnesota, Iowa, North Dakota, South Dakota, Nebraska, and 
Kansas) were approximately four times more likely to receive ECT than patients in the mountain states (Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona, 
Utah, and Nevada). These differences are supported by data from the American Psychiatric Association's Professional Activities Survey, which show that rates varied 
from 0.4 to 81.2 patients per 10,000 population in the 202 metropolitan areas in which ECT use was reported ( 138). Of note, no ECT use was reported in 115 
metropolitan areas. In addition, an analysis of these data found that less than 8% of all psychiatrists in the United States provide ECT ( 139). Finally, depressed 



patients in private, nonprofit hospitals were significantly more likely to receive ECT compared with patients in private for-profit hospitals.

In summary, when properly administered, ECT is an effective treatment for the most severe mood and psychotic disorders encountered in clinical practice, especially 
those warranting hospital care. Its efficacy is even more striking given the fact that 50% of those successfully treated have previously been nonresponsive to one or 
more adequate courses of medication. Although primarily used for severe depression, it is also an effective antimanic therapy, and may be lifesaving in catatonic 
states. ECT has also been used successfully to treat special populations, other psychotic disorders, and various organic conditions, such as NMS and Parkinson's 
disease.

OTHER SOMATIC THERAPIES

Psychiatry, as well as medicine in general, has had many potential “therapies” promoted with much enthusiasm, only to eventually see them fall by the wayside. 
Although ECT has withstood both the test of time and rigorous methodological scrutiny, the same cannot be said for other somatic approaches We feel, however, that 
sufficient evidence exists to warrant a discussion of the potential clinical utility of bright light therapy, sleep deprivation, transcranial magnetic stimulation, and vagal 
nerve stimulation.

Bright Light Phototherapy

Animals exhibit a number of seasonal rhythms (e.g., body weight, hibernation, reproduction, and migration), with most species using the change in day length (i.e., 
photoperiod) to time seasonal events. Light has a dual role, both entraining a circadian photosensitivity rhythm and producing a photoperiodic response (e.g., gonadal 
growth). There is evidence that such seasonal changes are mediated by the ability of light to suppress melatonin activity. Furthermore, Lewy et al. ( 140) have found 
that sufficiently bright light (1,000 to 2,000 lux) can suppress melatonin in humans, implying that circadian (and probably annual rhythms) in humans are regulated by 
light just as in other mammals. The suprachiasmatic nuclei of the hypothalamus appears to function as a “master clock,” coordinating a variety of circadian variables 
such as sleep and temperature, and circadian oscillators such as melatonin, cortisol, and thyroid-stimulating hormone ( 141). Extensive basic knowledge about the 
effects of light on seasonal rhythms in animals, in addition to the discovery that light therapy suppresses melatonin in humans, spawned a number of experiments to 
test the antidepressant properties of bright light, primarily for seasonal affective disorder (SAD). More recently, two large controlled trials found light therapy to be 
superior to placebo (142, 143). Evidence has also been published for its benefits in other conditions, including the following:

Nonseasonal depression (144)
Delayed or advanced sleep phase disorders (145)
Premenstrual depression (146)
Bipolar depression (147)

Mechanism of Action

Three major hypotheses have been advanced to explain the effects of light therapy:

The melatonin hypothesis
The circadian rhythm phase shift hypothesis
The circadian rhythm amplitude hypothesis

The melatonin hypothesis postulates that winter depression is triggered by alterations in nocturnal melatonin secretion, which acts as a chemical signal of darkness. 
Thus, by giving light therapy before dawn or after dusk, the light period can be prolonged and secretion of melatonin can be diminished. Evidence that atenolol, which 
suppresses melatonin secretion, was not an effective therapy for SAD weakens this particular hypothesis ( 148).

The leading theory is the circadian rhythm phase shift hypothesis. Fall-onset seasonal affective disorder (FOSAD) is said to develop when the normal circadian rhythm 
phases are delayed relative to sleep because dawn comes later. Because morning light advances (whereas evening light delays) the phase position of circadian 
rhythms, light therapy early in the day should theoretically improve winter depression. Indeed, there is some supportive evidence for this approach; however, benefit 
from evening light therapy has been noted as well ( 149). Lewy et al. (150) have hypothesized an energizing effect to explain this phenomenon.

Human nonretinal phototransduction has been demonstrated in a study of phase shifts, providing evidence that circadian rhythms can also be adjusted by 
light applied to certain areas of the skin in humans (151). In this report, a 3-hour pulse of light was presented to the popliteal region. Body core temperature was 
monitored and saliva samples were collected for melatonin assay in a subset of subjects who were blind to active versus sham light stimulus. The application of light 
induced both phase delay and phase advance in the core nadir of body temperature and the onset of the endogenous melatonin rhythm. The basis for this effect is 
unclear although one possible mechanism may involve alterations in the heme molecule in red blood cells (e.g., humoral phototransduction). In this context, light is 
known to stimulate heme-based enzymes to form reactive gases and to cause release of nitric oxide (NO) and carbon monoxide (CO) from heme moieties. Bright light 
is also well known to facilitate the breakdown of unconjugated bilirubin ( 1, 152).

Whether nonretinal phototransduction can be used as an effective treatment for patients with depression or SAD is not known. If so, it would make dosing more 
convenient because it could possibly occur while patients are asleep. In addition, this observation opens the possibility of multiple pathways that may affect the 
biological response to environmental pacemakers such as the light-dark cycle ( 1).

The circadian rhythm amplitude hypothesis postulates that FOSAD is caused by a reduction in the amplitude of various rhythms, which are increased by light therapy. 
There is evidence that amplitudes of certain rhythms are abnormally low in depression, particularly in FOSAD. This hypothesis has yet to be tested under 
experimental conditions.

Serotonin potentiation has also been postulated as a possible mechanism, given that tryptophan depletion may reverse the antidepressant effects of light therapy 
(153).

Also of interest is the report by Anderson and colleagues ( 154) that found a reduction in the urinary output of norepinephrine and its metabolites in nine female SAD 
patients treated with light therapy. They concluded that the results were compatible with changes seen after antidepressant drug therapy and recommended controlled 
trials to confirm this preliminary finding.

Therapeutic Factors

In an attempt to shed light on the critical therapeutic components of phototherapy, investigators have also evaluated several aspects, including the following:

Intensity
Duration
Timing
Spectral qualities
Anatomical route of administration

Studies of light intensity have established that bright light (BL) treatment (i.e., 2,500 lux) is superior to dim light (i.e., 300 lux or less), and Terman ( 155) has shown 
that 10,000 lux was superior to the standard of 2,500 lux. Duration of exposure to light also appears to be an important factor and may be inversely related to the 
intensity such that a half hour of 10,000 lux exposure may be as effective as 2 hours at 2,500 lux ( 156). The timing of treatments has been thought to be important for 
the beneficial effect. Thus, morning treatments appeared to be relatively more effective than evening exposure, especially in patients with hypersomnia versus those 
with terminal insomnia (157). Furthermore, some patients seem to respond only to morning therapy (158). In contrast, other investigators have not found the timing of 
light therapy to influence therapeutic outcome ( 148). The consideration of spectral quality is important because there is a potential for toxicity with long-term use of 
ultraviolet (UV) light. Results of preliminary studies have been mixed, with some indicating UV light was not necessary and others showing it was useful for a specific 
subset of depressive symptoms. This issue clearly requires further investigation to avoid, if possible, any long-term potential eye or skin complications ( 159). Almost 



all studies have used eye exposure, but only one study, by Wehr et al. ( 160), indicates that this route of administration was significantly more effective than skin 
exposure.

In addition, certain clinical symptoms may be more predictive of response to light therapy. For example, Terman et al. ( 161) found that depressed responders were 
characterized by more atypical symptoms such as

Hypersomnia
Afternoon or evening slump
Reverse diurnal variation (worse in the evenings)
Carbohydrate craving

Overall, the ratio of atypical to classic symptoms of depression, rather than severity per se, was the best predictor of a positive response to bright light therapy.

Acute Therapy

Fall-Onset Seasonal Affective Disorder

In modern times, the first scientific report on the benefit of phototherapy for FOSAD was authored by Marx in 1946 (162). Since then, there have been more than 30 
controlled trials of phototherapy. Rosenthal and colleagues ( 163) reviewed these data and concluded that bright light was a rapid and effective treatment for FOSAD, 
usually achieving statistically significant differences from control treatments. Although dim light controls are technically acceptable, some patients who have read 
about SAD in the lay press may know they are receiving a placebo dose of light.

In reviewing the literature, Wehr and Rosenthal ( 164) summarized the findings for optimal phototherapy of FOSAD as follows:

Exposure to eyes of diffuse visible light
A light intensity of at least 2,500 lux
Initial treatment duration of at least 2 hours
Daily treatment throughout the period of risk
Preferably morning treatment

Although limited, the data on drug therapy (with or without light therapy) indicate that tricyclic antidepressants may also benefit SAD, with agents such as imipramine 
reported to be comparable with phototherapy. One of the major drawbacks has been their unacceptable adverse effects. The latest generation of antidepressants 
such as selective serotonin reuptake inhibitors, venlafaxine, nefazodone, mirtazapine, and bupropion have become the drugs of preference, primarily because of their 
less troublesome side effect profiles ( 165) (see Chapter 7). Case report data also indicate a benefit from the benzodiazepine alprazolam and the monoamine oxidase 
inhibitor tranylcypromine (166, 167). Finally, the combination treatment of an antidepressant plus phototherapy may produce synergistic beneficial effects in patients 
who cannot tolerate adequate doses or who derive only partial benefit from either therapy alone ( 168).

Other Mood Disorders

Levitt and colleagues (169) found that augmentation with bright lights resulted in substantial improvement in seven of 10 patients who met Research Diagnostic 
Criteria (RDC) for recurrent nonpsychotic treatment-resistant major depression. All had been given adequate trials with antidepressants or had relapsed after a 
successful course of drug therapy. Whereas five of these patients reported exacerbations of their depression in the winter months, none had experienced remissions 
during the summer.

Deltito and colleagues ( 170) studied a group of 17 non-SAD, depressed patients to test the hypothesis that bipolar spectrum, depressed patients might preferentially 
respond to light therapy. They randomly assigned subjects to either 400 or 2,500 lux of phototherapy (2 hours per day for 7 days) and noted that the unipolar 
depressed group realized an overall mild improvement, consistent with the previous literature. Somewhat surprisingly, however, the bipolar spectrum depressed 
patients improved dramatically on both 400 and 2,500 lux of light therapy. The authors were unsure why low-intensity light also produced a beneficial effect, but 
speculated that the use of the light visor in this study may have been an important factor. It is also possible that these patients might have been particularly sensitive 
to light exposure. They concluded that light therapy may be a safe and effective treatment for non-SAD-related, bipolar depressed patients. These findings were 
reaffirmed by Kripke and colleagues (171), who treated 51 major depressed and bipolar depressed patients randomly assigned to either light therapy (2,000 to 3,000 
lux) or dim, red light placebo. During a 1-week treatment trial, the light therapy group showed a significantly greater improvement on global depression scores. Other 
reports indicate a possible role for light therapy in rapid-cycling bipolar patients ( 172, 173). Those with classic, endogenous, or melancholic depression, however, 
have not improved as much with light therapy (174).

Other Disorders

Bright light has been most studied as a treatment for SAD, and perhaps subsyndromal SAD (i.e., mild winter depression), than for other types of depression ( 175). As 
noted earlier, however, preliminary evidence indicates that phototherapy may benefit such varied conditions as the following:

Jet lag
Delayed sleep syndrome
Chronobiological disorders in shift workers

For example, Lewy and Sack (176) reported on the beneficial effects of light therapy for circadian phase disorders. They recommend bright light (1 to 2 hours at 2,500 
lux) be given 1 hour before bedtime in those with a phase advancement and immediately upon awakening in those who are phase delayed. Furthermore, in attempting 
to help patients who are blind, they report that melatonin (0.5 mg orally) can also produce beneficial phase shifts but must be administered in the opposite manner to 
bright light for phase-advanced or delayed conditions.

Maintenance and Prophylactic Therapy

There are virtually no controlled data addressing these issues for the treatment of SAD.

Adverse Effects

Some of the most common complaints in patients exposed to bright light therapy include the following:

Eyestrain
Headache
Insomnia
Irritability

Both bright light therapy and dawn simulation have also been associated with hypomania, which usually resolves with discontinuation of treatments. Of greater 
concern are some case reports of suicidal ideation with evening light exposure ( 177). In general, adverse effects seem more likely to occur when the light source is 
close to the eyes, as with head-mounted units. Damage from UV and blue light exposure on ocular structures has not been borne out ( 178).

Conclusion

Bright light phototherapy may be a relatively safe and effective alternative to medication, primarily for SAD ( 179). It may also have an additive or synergistic effect 
when used in combination with antidepressants for SAD, as well as other, nonseasonal, depressive disorders. One major difficulty is the inconvenience (i.e., sitting in 



front of a bank of lights for extended periods of time daily), but preliminary experience with portable light visors and dawn simulation may diminish this problem ( 180, 
181).

Sleep Deprivation Therapy

There is a good rationale for associating sleep disturbances with the pathophysiology of mood disorders. Many depressed patients experience marked sleep 
disruption, usually insomnia, but also hypersomnia and aberrant REM activity (e.g., earlier onset, increased density). Bipolar patients often convert to mania in the 
early morning hours (i.e., 2 to 3 am), whereas many depressed patients feel worse in the morning, implicating a rhythmic disturbance. In this context, a striking clinical 
observation was that sleep deprivation produced a brief (e.g., about 24 hours) antidepressant effect ( 182). This phenomenon is supported by studies with varying 
degrees of experimental control, in addition to a substantial amount of uncontrolled evidence.

Thus, sleep deprivation may be an alternative somatic approach that holds promise for the treatment of certain depressive disorders, as well as being an aid in 
elucidating the biological basis of mood disorders ( 183). Further preliminary evidence indicates a role for sleep deprivation when used concomitantly or consecutively 
with antidepressants or with bright light therapy ( 184).

Efficacy

In 1990, Wu and Bunney (185) cited 61 open reports encompassing more than 1,700 subjects. Of those given the diagnosis of endogenous depression, 67% 
demonstrated improvement after sleep deprivation. Of those who were not on medication, 83% relapsed after only one night of sleep, compared with 59% of those on 
medication. These authors also report several patients in whom a brief nap induced a relapse. Wu and Bunney argue persuasively for the depressogenic property of 
sleep and how wakefulness may rapidly counteract this effect, albeit temporarily. They further postulate the possible existence of a depressive substance that is 
released by sleep but metabolized during the waking period, using diurnal variation in mood as evidence for this position.

Vogel (186) reported that selective disruption of REM sleep, without interrupting slow-wave sleep, produced a gradual but sustained antidepressant effect.

Reports of hypomania or mania after sleep deprivation led Wehr and colleagues ( 187) to hypothesize that sleep reduction may precipitate a manic phase in bipolar 
patients. As all effective antidepressant therapies have been reported to precipitate a manic episode, this observation possibly strengthens the evidence for a 
commonality between sleep deprivation and antidepressants.

Wu and colleagues ( 188) have also reported on the results of a positron emission tomography (PET) scan study of 15 depressed subjects and 15 normal control 
subjects after a night of normal sleep and a night with sleep deprivation. The authors found evidence for overactive limbic system metabolism in a subset of 
depressed patients after sleep deprivation, who subsequently experienced reduced activity in this area, as well as a lessening of their depression.

Leibenluft and Wehr (189) critically reviewed the literature on the clinical application of sleep deprivation for depressive disorders, focusing on six areas: potentiation 
of antidepressant response; hastening the onset of response to antidepressants or mood stabilizers; preventing recurrence of mood cycling; as an alternative to 
antidepressants; as a diagnostic probe; and as a predictor of antidepressant or ECT response. These authors concluded that the use of sleep deprivation is 
counterintuitive (given that sleep disturbances typically accompany depression), that the literature to support its utility is largely uncontrolled, and that the transient 
and unpredictable response to this approach limits its value for most unmedicated depressed patients. They do, however, suggest that existing evidence supports the 
use of this modality as follows:

As a possible potentiation strategy in partial drug responders
As a technique to hasten drug response
In the treatment of premenstrual dysphoric disorder (PMDD)
In differentiating depressive pseudodementia from primary degenerative dementia with secondary depression

Transcranial Magnetic Stimulation

A substantial proportion of depressed patients do not tolerate or respond to existing drug or somatic treatments. Transcranial magnetic stimulation (TMS) is emerging 
as a possible viable alternative to ECT and/or drug therapies for certain neuropsychiatric disorders ( 2).

The potential therapeutic effect of TMS has primarily focused on depression, with encouraging preliminary results. Advantages include efficient and cost-effective 
administration on an outpatient basis, and, in contrast to ECT, no anesthesia, seizure induction, or significant cognitive effects ( 190). Known side effects of TMS are 
usually benign and include discomfort at the stimulation site, muscle twitching during stimulation, and headache. Rarely, however, treatment-related seizures may 
occur (191). The following are important questions to resolve:

What is the true efficacy of TMS for depression and possibly other neuropsychiatric conditions?
What are the optimal treatment parameters ?
Where would this somatic modality fit into a therapeutic algorithm for depression?

In addition, the development of optimal research designs with appropriate blinding is necessary to adequately assess acute and maintenance efficacy, as well as the 
potential for adverse effects (192). Studies of TMS as a treatment for depression have also addressed issues such as coil location and configuration, stimulus 
frequency, and intensity. Varying parameters and number of treatments, however, make it difficult to compare these studies. Table 8-13 summarizes the most 
commonly considered parameters (193).

TABLE 8-13. Transcranial magnetic stimulation critical parameters

Coil Location and Configuration

Most studies in depression have shown that stimulation applied over the left dorsolateral prefrontal cortex is effective ( 194, 195, 196, 197, 198 and 199). Other 
locations at which stimulation may produce an antidepressant effect include the vertex and right prefrontal cortex ( 193, 194, 195 and 204). For example, low 
frequency (LF) -rTMS given over the right dorsolateral prefrontal cortex (DLPFC) may be as effective as high frequency repetitive (HF-r) TMS given over the left 
DLPFC. In addition, coil size and configuration (usually circular or figure eight) have differed in these studies and represent a potential problem in generalizing results 
across studies.



Stimulus Frequency

Pre-clinical work and neuroimaging suggest potential frequency-dependent effects of rTMS. Thus, higher frequencies may increase while lower frequencies may 
decrease brain metabolism (205). Clinically, repetitive, high frequency stimulation (i.e., >1 Hz or HF-rTMS) and repetitive, low frequency stimulation (i.e., £1 Hz or 
SF-rTMS), have been used.

Stimulus Intensity

Stimulus intensity is determined in relationship to each individual's motor threshold (MT), with most studies stimulating at 80% to 120% of this threshold. A review by 
George et al. (206) found that studies using stimulation pulses of lower intensities (e.g., 80% of MT) demonstrated only modest antidepressant effects, whereas higher 
intensities (e.g., 110% of MT) produced greater efficacy. Intensities greater than 120% of MT are generally avoided because of the possibility of an increased seizure 
risk.

Real versus Sham TMS

A persisting methodological issue is the lack of a satisfactory sham method ( 192). Currently, accepted sham techniques include holding the coil perpendicular or at a 
45-degree angle from the scalp surface or an “active” sham (i.e., lower frequencies). These methods do not address the placebo response to a dramatically (i.e., coil 
over the scalp) administered “treatment” according to many researchers. Better placebo methods and designs are therefore needed to clarify the effect of real TMS. 
With these caveats in mind, several studies found real TMS significantly better than sham TMS ( 196, 197 and 198, 200, 207). Padberg et al. (208) and Loo et al. 
(209), however, could not demonstrate a difference between real and sham TMS.

TMS for Treatment-Resistant Depression

Investigators have also assessed the efficacy of TMS in patients with drug treatment-resistant depression, albeit variably defined ( 194, 194, 195, 196, 198, 204, 208, 
209, 211). The generally positive results are noteworthy considering the more difficult-to-treat patients involved and clearly warrant further study. These results are 
also consistent with the preliminary encouraging findings in studies comparing TMS to ECT for more severely ill, often drug-resistant patients.

TMS as Augmentation to Antidepressants

Augmentation with TMS in partially responsive, depressed patients has also been investigated. In one study of 24 major depressive disorder (MDD) patients, Conca et 
al. (212) compared an antidepressant plus LF-rTMS (<0.17 Hz, 1.9 T, 10 sessions) with an antidepressant only. Using the Hamilton Depression Rating Scale (HDRS) 
as the primary outcome measure, the authors reported that the combined treatment was superior to antidepressant monotherapy.

If TMS is found to be beneficial as an augmentation strategy, an important issue is how pharmacotherapy, ECT, and TMS may complement each other in the 
treatment of depression. In this context, questions include whether TMS can

Accelerate the onset of response
Be an adjunctive strategy for treatment-resistant depression
Substitute for pharmacotherapy or ECT, for at least some patients
Complement psychotherapies (cognitive and interpersonal) in mild to moderate depressive episodes

A related issue is that many psychotropics are known to lower the seizure threshold. Therefore increased care is warranted when these agents are used in 
conjunction with TMS. However, Turnier-Shea and colleagues ( 213) reviewed their experience with 82 patients on various medication combinations who also received 
a total of 986 TMS treatments. There were no seizures reported, and the authors suggest that the concomitant use of some antidepressants and TMS should not be 
prohibited. Here, SF-rTMS may be preferable to HF-rTMS given that most reports of seizures involved the latter approach and because SF-rTMS may induce 
neuronal inhibition rather than excitation ( 191, 205). Imaging and EEG data in combination with clinical studies should provide more information about the 
effectiveness and safety of different frequencies.

TMS versus ECT

Although there are many potential methodological confounds, a crucial indicator of how TMS might be positioned in a depression treatment algorithm is its true 
efficacy as well as relative efficacy in comparison with ECT. In this context, preliminary reports suggest that TMS may be comparable to ECT for at least certain 
subgroups of depressed patients.

In an open study, Grunhaus and colleagues (214) randomly assigned 40 patients with MDD to either TMS or right UND ECT. TMS parameters were stimulation of the 
left DLPFC at 90% MT at 10 Hz for 2 seconds (n = 8) or 6 seconds (n = 12) for a total of 20 trains per sessions and up to 20 sessions. In the ECT group, eight patients 
were switched to BILAT ECT as a result of insufficient response. The authors concluded that ECT was more effective than TMS, especially for patients with MDD and 
psychosis. In nonpsychotic MDD, however, the therapeutic effects of TMS were similar to those of ECT. We note that antipsychotics and/or antidepressants 
apparently were used in the psychotic depressed group receiving ECT but not the group receiving TMS.

Presently, Janicak et al. (215) are conducting a trial of HF-rTMS versus BILAT ECT in more severely depressed patients with a crossover option if response is 
inadequate to the initial treatment assignment. The design initially allows for a direct comparison of these somatic therapies in a randomized, prospective, parallel 
design. In addition, a crossover phase allows evaluation of the alternate therapy in the event of nonresponse to the initial treatment assignment. As needed, rescue 
medications (e.g., anxiolytics, sedatives) are kept to a minimum. TMS parameters are stimulation with a figure eight coil over the left DLPC at 110% MT, using a 
frequency of 10 Hz with a figure eight coil over for 5 seconds with a 30-second intertrain interval. One thousand stimulations are given per session for up to 20 
sessions. Thus far, 14 subjects (nine men, five women) between the ages of 18 and 66 years with a Diagnostic and Statistical Manual of Mental Disorders, 4th ed 
(DSM-IV) primary diagnosis of either unipolar or bipolar depressive episode have completed the study. Overall, improvement based on the decrease from baseline 
HDRS scores indicate that TMS is comparable with ECT.

Finally, TMS may play a role as a combination strategy with ECT to reduce the total number of ECT treatments while achieving similar efficacy but causing fewer 
adverse effects (215a).

Conclusion

Preliminary results from case reports, case series, and open and increasingly better controlled trials have found TMS to be effective in the treatment of depression. 
TMS, antidepressants, and ECS appear to induce similar effects in animal behavioral models of depression and changes in brain neurochemical activity. These 
include changes in the forced swim test, increase in seizure threshold, and effects on b-noradrenergic receptor downregulation. Whereas seizures appear 
unnecessary to achieve clinical benefit with TMS, it is still unclear what aspects are beneficial. As noted earlier, although this modality is associated with some 
complications (e.g., headaches and, rarely, inadvertent seizure) relative to ECT and perhaps even pharmacotherapy under certain situations, it appears to be quite 
safe. Future studies of major depression should explore TMS-related issues such as the following:

The relative efficacy and safety of SF-rTMS versus HF-rTMS
As a possible induction of early response
As a possible adjunct to pharmacotherapy, ECT, or psychotherapy
As a pre-ECT strategy in selected patients
As a maintenance strategy

Other issues include the use of magnetic rather than electrical stimulation to induce seizures for therapeutic purposes, and the use of TMS as a probe to clarify brain 



structural/functional relationships in various neuropsychiatric conditions. Figure 8-1 incorporates the potential role of TMS in a treatment algorithm for depression.

Vagus Nerve Stimulation

The vagus nerve terminates in the nucleus of the solitary tract with widespread projections, including the locus ceruleus. There are several lines of evidence that 
support the potential efficacy of vagus nerve stimulation (VNS) for depression, including the following:

Mood effects of VNS in epileptic patients
Neuroimaging data indicating VNS alters metabolism in the limbic system
Possible mood-regulating effects of some anticonvulsants
Alteration of monoamine activity in animals and humans (216)

VNS is delivered by the Neuro Cybernetic Prothesis System, which was approved by the FDA in 1997 for the management of refractory, partial-onset seizures. A 
surgical procedure is required to implant the device in the left chest wall with a lead attached to the left vagus nerve. The most frequent stimulation-related adverse 
effects, which rarely lead to VNS termination include the following:

Pain
Coughing
Voice alteration
Chest pain
Nausea

Rush and colleagues (217) have published the results of a multicenter trial using VNS for treatment resistant depression. In this group of 67 nonpsychotic, depressed, 
treatment-resistant patients, a 10-week open trial of VNS produced a 40% to 50% reduction in baseline HDRS, CGI, and Montgomery-Ashberg Depression Rating 
Scale scores. Further studies are now underway.

CONCLUSION

As with TMS, we emphasize that VNS is still in the experimental stage, but preliminary positive results warrant further controlled studies to attempt replication in 
selected treatment resistant depression patients.
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BIPOLAR DISORDER

Bipolar disorder (manic-depressive illness) represents one of the most dramatic presentations in all of medicine and simultaneously poses one of the more difficult 
therapeutic challenges. It is characterized by mania or hypomania, alternating irregularly or intermingling with episodes of depression; however, a small group 
(approximately 1%) may only experience recurrent manic episodes (i.e., unipolar mania). The estimated risk of developing a bipolar disorder is 0.5% to 1%, and the 
incidence of new cases per year is in the range of 0.01% for men and 0.01% to 0.03% for women ( 1). Bipolar spectrum can be conceived of as a continuum of more to 
less severe clinical presentations:

Bipolar I
Bipolar II
Cyclothymic disorder
Subsyndromal or subclinical mood disorder

If this model is embraced, it is estimated that the true risk may be in the 3% to 5% range.

Onset usually occurs by the third decade of life, but the disorder can develop later. Recent information indicates that it may be more prevalent in adolescents and 
children than previously believed ( 2).

Because the disorder consists of both manic and depressive episodes, as well as an intermingling of these mood states, it presents an organizational problem for any 
text. This problem occurs partly because the depressive phase is virtually identical to a unipolar depressive disorder, but also because discussion of its treatment is 
more complicated. Further, bipolar patients often first present with one or more depressive episodes before experiencing a manic or mixed episode. Thus, initial 
depressive episodes in a young adult do not necessarily dictate the diagnosis of unipolar disorder, especially with a family history of bipolarity. We emphasize that 
bipolar disorder requires a different approach than unipolar disorder, and its successful management, including the prevention of either phase, is best accomplished 
by mood stabilizers. Important evidence that distinguishes unipolar and bipolar disorders as distinct entities is their family histories (see the section “ Mechanism of 
Action” in Chapter 10).

Although the emphasis in this chapter is on the manic phase, we underscore that the interplay between mania and depression is integral to an understanding of 
bipolar disorder. Thus, depression may do the following:

Precede an episode of hypomania or mania
Intermingle with manic symptoms during an acute exacerbation (e.g., mixed episodes)
Succeed a hypomanic or manic phase
Occur as a distinct episode in an intermittent and irregularly alternating pattern with hypomanic or manic episodes

These circumstances have important implications for management because drug treatment of the depressive phase may precipitate a manic episode, rapid cycling, or 
a more virulent course of the illness ( 3). Thus, if bipolar disorder is known or suspected, patients are best managed acutely, as well as for maintenance/prophylaxis, 
with a mood stabilizer. An antidepressant should be added only when necessary and for the shortest time frame required to alleviate the depressive symptoms.

In this chapter, we focus on mania, hypomania, and mixed episodes, referring to the depressive phase when appropriate. A more detailed discussion of the 
phenomenology of a depressive episode is found in Chapter 6.

Manic Syndrome

The essential feature of mania is a distinct period of an elevated, expansive, or irritable mood accompanied by several other symptoms ( 4). Mania is not 
synonymous with euphoria or elation but is a syndrome that can occur in a wide variety of disorders and involves aberrations in mood, behavior, and thinking. Other 
clinical manifestations usually include the following:

Hyperactivity
Pressure of speech
Flight of ideas
Inflated self-esteem
Decreased need for sleep
Distractibility
Excessive involvement in activities that have a high potential for painful consequences ( 5)

The estimated average length of an untreated acute episode is 4 to 13 months, with a range from as brief as 1 day to as long as several years ( 6).

Hypomania is a less severe form of its manic counterpart, typically without many of the consequences experienced during an acute, full-blown episode. Subtle 
indicators of hypomania may include the following:

Increased productivity
Heightened perceptions
Symptom overlap and fluctuation
Altered view of spouse, friends, others

Some have postulated a continuum from mild cognitive, perceptual, and behavioral disorganization to more severe presentations, ranging from hypomania to acute 
mania to manic delirium, occasionally culminating in a chronic manic state. Carlson and Goodwin ( 7) described the various stages of mania using this model and 
presented important differential diagnostic considerations at each stage ( Table 9-1). This model may help to characterize the severity of an episode, as well as to 
guide the level of treatment intervention.



TABLE 9-1. Stages of mania

Paralleling this continuum of severity in the manic phase are the various levels of depression, which can range from nonpsychotic to psychotic, to delirious, to 
depressive stupor.

According to the Diagnostic and Statistical Manual of Mental Disorders, 4th ed. (DSM-IV)(8), mixed episodes occur when full manic and full depressive syndromes 
occur together.

Primary Symptoms of the Manic Syndrome

The elevated mood may be initially experienced as feeling unusually good, happy, or cheerful, and later as euphoric or elated. It often has an expansive quality, 
characterized by indiscriminate involvement with people and the environment. In this early period, manic patients can be playful and unaware of their changing mood, 
which is often recognized as excessive by those who know them well. In more severe episodes, thinking may develop into delusional notions about one's own power 
and self-importance.

Although an elevated mood is the prototypical symptom, the predominant disturbance may be irritability, which is most evident when the individual's 
goal-directed behavior is thwarted. Indeed, the clinical picture can suddenly change, with the euphoric mood quickly replaced by irritability and anger. Because 
these patients are acutely sensitive to criticism, they often become contentious and easily angered, even by seemingly harmless remarks. Verbal abuse is frequent, 
with physical violence occurring less commonly.

Goodwin and Jamison (9) summarized the incidence of typical mood symptoms during a manic phase from 14 studies that included 751 patients as follows:

Irritability (80%)
Depression (72%)
Euphoria (71%)
Lability (69%)
Expansiveness (60%)

We note that the incidence of depressive symptoms occurred in about 70% of these patients, again underscoring the frequent interplay between the two mood states 
in bipolar disorder.

Psychomotor acceleration often accompanies the mood disturbance and is manifested by increased sociability, including efforts to renew old acquaintances, quick 
changes from one activity to another, and/or inappropriate increase in sexual activity. Because of inflated self-esteem, unwarranted optimism, and poor judgment, 
patients may engage in buying sprees, reckless driving, or foolish business investments. Such behavior may have a disorganized, flamboyant, or even bizarre quality 
(e.g., wearing brightly colored or strange garments or excessive, distasteful makeup). Many patients, however, can demonstrate a marked tendency to neglect 
themselves.

Speech can be loud, rapid, and often difficult to interrupt, frequently punctuated by jokes, puns, word play, rhymes, and witty, risqué, or droll irrelevancies. Euphoria 
often leads to speaking with a theatrical or dramatic flair. As the activity level increases, associations may loosen, and speech can become totally incoherent, 
virtually indistinguishable from an acute schizophrenic exacerbation. When mood is predominantly irritable, verbalizations can include complaints, hostile 
comments, and angry tirades.

Goodwin and Jamison (10) calculated the incidence of behavioral symptoms per episode and found the following:

Rapid speech (98%)
Over-talkativeness (89%)
Hyperactivity (87%)
Reduced sleep (81%)
Hypersexuality (57%)
Overspending (55%)

Although reduced sleep is often an early prodromal symptom, patients are usually brought for evaluation and treatment when their behaviors create the potential for 
more severe consequences (e.g., self-injurious behavior, atypical sexual behavior, significant financial indiscretions).

Associated Symptoms of the Manic Syndrome

Flight of ideas is an almost continuous flow of accelerated speech with abrupt changes from one topic to another, at times so pronounced that it becomes 
incomprehensible. These ideas are usually based on understandable associations, distracting stimuli, or plays on words.

Distractibility is common and characterized by rapid changes in speech or activity, resulting from a tendency to respond to irrelevant external stimuli, such as 
background noises or objects.

Inflated self-esteem may range from uncritical self-confidence to marked grandiosity, often reaching delusional proportions. Patients may give advice on matters for 
which they are untrained or about which they have no special knowledge. Despite average talents, they may unrealistically boast of extraordinary abilities (e.g., that 
they can compose music, write poetry, publish books, or design new inventions).

Lability of affect is characterized by rapid shifts from euphoria to anger or depression. Depressive symptoms (e.g., tearfulness, suicidal threats, insomnia) may 
last moments, hours, or, more rarely, days, occasionally intermingled with or rapidly alternating with mania (e.g., mixed episode or dysphoric mania).

A decreased need for sleep is a frequent prodromal sign and is characterized by early awakening (sometimes by several hours), a significant reduction in total sleep 
time, and when severe, several sleepless days with no apparent fatigue.

Psychotic symptoms, such as delusions and hallucinations, may be present in more severe episodes (both manic and depressed phases) and are usually (but not 
always) mood-congruent. The delusions seen in mania often have a religious, sexual, or persecutory theme. Grandiose delusions can lead to convictions about a 
special relationship with God or some well-known figure from the political, religious, or entertainment world. Persecutory delusions may be based on the idea that the 
individual is singled out because of some special relationship or attribute ( 11). Hallucinations may be auditory or visual (e.g., seeing or hearing God) and usually 



consistent with the patient's mood (7).

Although the DSM-IV distinguishes between psychotic features that are either mood-congruent or mood-incongruent, the usefulness of this distinction 
remains controversial. Pope and Lipinski (12) found that “schizophrenic” symptoms were present in 20% to 50% of manic patients and that many of the delusions 
were mood-incongruent (i.e., delusions of persecution, catatonic symptoms, formal thought disorder, and auditory hallucinations not consistent with the mood state). 
In addition, Schneiderian first-rank symptoms, once thought to be pathognomonic of schizophrenia, have been reported in a significant proportion of manic cases ( 13, 
14).

Blumenthal et al. (15) reported that psychotic features in both unipolar and bipolar disorders were indicative of an earlier age of onset and first hospitalization in 
comparison with their nonpsychotic counterparts. Age of onset for the first episode was found to be earlier in the bipolar group regardless of psychotic categorization. 
Furthermore, the authors hypothesize that delusional depressions may be related to bipolar disorder, given a higher prevalence of the latter in relatives, and postulate 
a predictive relationship between psychoticism and bipolarity.

Secondary effects of bipolar disorder can include the following:

Job changes
Moves
Repetitive marriages, divorces
Bankruptcy
Hypersexuality
Altered self-concept (e.g., grandiosity; low self-esteem)

Suicide

The suicide rate for bipolar disorder is estimated to be about 10%. In untreated patients, it may be as high as 25% ( 16, 17). Patients are at greater risk during 
a depressive or mixed episode of the disorder. Other important correlates include concurrent substance abuse and past suicide attempts ( 18).

Criteria for an Acute Manic Episode

In the United States, the Research Diagnostic Criteria (RDC) ( 19) and the DSM-IV (8) both provide clear inclusion and exclusion criteria for a current episode ( Table 
9-2). Evaluation of past episodes can be made using the Schedule for Affective Disorders and Schizophrenia—Lifetime Version (SADS-L) ( 20) or the Structured 
Clinical Interview for DSM (21). In other countries, the Present State Exam (PSE) (22) can reliably distinguish mania from other disorders. Table 9-3 reviews the 
various clinical presentations of primary bipolar disorder and their related DSM-IV diagnoses ( 23) (see also Appendix A, Appendix G, and Appendix H).

TABLE 9-2. Comparison of DSM-IV and RDC criteria for mania

TABLE 9-3. Primary bipolar disorders

Bipolar I disorder is characterized by a history of one or more manic episodes and one or more mixed or major depressive episodes. This category can be further 
sub-classified as either manic, hypomanic, mixed, or depressed in presentation.

Bipolar II disorder is defined by the presence or history of at least one hypomanic episode and at least one major depressive episode, but never presenting with a full 
manic or mixed episode. Several recent family studies have indicated that in the American population there may be an increased risk for mania among relatives of 
bipolar II patients. More importantly, the highest morbid risk for bipolar II illness may occur in relatives of bipolar II rather than bipolar I or unipolar patients, suggesting 
that this illness breeds true in some families ( 24). Coryell (25) supports this position, stating that the illness appears to be phenomenologically stable over time and 
across generations, despite its poor diagnostic reliability.

Rapid cyclers represent a more severe, treatment-resistant subgroup that is characterized by a minimum of four episodes (i.e., hypomanic, manic, depressive, or 
mixed) within a 12-month period (26). Age of onset and gender may also affect rapid-cycling course of illness and response to treatment ( 27, 28). Bauer et al. (29) 
assessed hypothyroidism as a risk factor and found that, of 30 rapid-cycling patients, 23% had grade I hypothyroidism, 27% grade II, and 10% grade III. Although 
approximately 63% of this cohort was taking lithium carbonate or carbamazepine, the percentage of grade I hypothyroidism was significantly greater than that 
reported in studies of un-selected patients on long-term lithium treatment. Their findings indicate that hypothyroidism in bipolar disorder may be a risk factor for 
the development of rapid cycling and lends support to the hypothesis that a relative central thyroid hormonal deficiency predisposes to this course. 
Therefore, close attention to the early symptoms and signs of thyroid dysregulation should be a routine aspect of any evaluation.

Dysphoric mania (not listed in the DSM-IV) is characterized by “feeling out of synch” and is associated with complaints of malaise and a greater emphasis on feelings 
during the depressive rather than manic state. Post et al. ( 30) found that a high proportion of manic patients (46%) presented with marked to moderate dysphoria, as 
well as anger and anxiety. They also noted a positive correlation between dysphoric mania and rapid cycling. A substantial number of these episodes were correlated 
with two measures of severity, the peak intensity of an episode and a greater need for hospitalization, especially in female patients. Cerebrospinal fluid (CSF) 
norepinephrine concentrations were positively correlated with ratings of anger, depression, and anxiety during an episode. This elevation was seen, however, in other 
diagnostic conditions where anxiety was a major component.



Mixed manic states can be characterized as the simultaneous presence of both a depressive and manic episode, meeting full criteria for both mood syndromes 
(except for duration) nearly every day for at least one week. This may be a relatively common occurrence, as noted earlier in the data of Goodwin and Jamison (i.e., 
71% present with euphoria and 72% with depression), as well as others ( 30a) (9). Krasuski and Janicak (31, 32) reviewed various models to explain the interaction 
between mania or hypomania and depression and noted that aggression and anxiety may be important components, in addition to dysphoria, in defining mixed states.

Cyclothymic disorder is a milder version of the classic bipolar disorder, characterized by a chronic course (i.e., 2 years or more), with swings between mild depressive 
and hypomanic symptoms that never reach the severity of a full manic or depressive episode. An interesting hypothesis raised by Akiskal ( 33) is the concept of 
subclinical or subsyndromal mood  disorders. These conditions are often missed in cross-sectional diagnoses and are characterized by milder bipolar symptoms, often 
with abrupt biphasic shifts, at times precipitated by the introduction of an antidepressant. These patients have very stormy interpersonal relationships, are frequently 
misdiagnosed as having Axis II characterological disorders, and are recommended for long-term psychotherapy, which is usually ineffective. If these patients are 
properly diagnosed and managed with mood stabilizers, however, significant improvement in their overall functioning may be achieved.

Case Example:A 29-year-old woman presented for consultation on referral from a psychiatrist who had seen her in psychodynamically oriented psychotherapy for 
approximately 10 years. The primary difficulty was intermittent interpersonal strife with fellow workers and supervisors. Thus, although quite competent, she had 
switched positions frequently because of these difficulties. Her history indicated that she had never experienced a full depressive, hypomanic, or manic episode, but 
that these problems seemed to coincide with intermittent periods of irritability. As a result, she was placed on a trial of lithium, with therapeutic blood levels. Within 
several weeks of treatment initiation, her difficulties with fellow coworkers and supervisors ceased, and during 1 year of follow-up, she did not have a recurrence of 
these problems.

Differential Diagnosis of an Acute Manic Episode

Bipolar disorder can be divided into primary and secondary types, with the latter developing as a consequence of various medical conditions or substances that can 
alter brain function or structure. This categorization underscores the view of mania as a syndrome subsequent to various pathophysiologies.

It is important to consider explanatory precipitants in a patient with no prior history of a mood disorder.  Clearly, the diagnosis of bipolar mania should not be 
made if the syndrome can be explained by known organic factors, which vary widely and include the following:

Stroke
Neoplasms
Epilepsy
Infections (e.g., HIV)
Metabolic and endocrine disturbances
Substance abuse

Therefore, a careful medical evaluation is critical and appropriate referral for consultation mandatory if an underlying organic process is suspected.

Complicated mania is an elaboration on the theme of the secondary type and is defined as “the presence of antecedent or coexisting nonaffective psychiatric 
disorders and/or serious medical disorders” ( 34). These patients can be grouped into psychiatric or medical cluster patients. The psychiatric cluster patients have had 
fewer prior psychiatric hospitalizations, an earlier onset of illness, and a history of prior suicide attempts. This contrasts with the medical cluster, which has a later age 
of onset, no prior history of suicide attempts, more organic features, and more deaths during the follow-up period.

Black et al. (34), in a retrospective, chart review, case-control study of 57 manic patients assigned to one of four treatment groups (electroconvulsive therapy, 
adequate or inadequate lithium therapy, or neither treatment), found complicated manics responded poorly in comparison with their uncomplicated counterparts. 
These authors concluded that adequate treatment was associated with recovery in the latter group, but the outcome was less clear for the complicated manics. 
Although there are always drawbacks to any chart review study and the small number of patients per treatment group, it does suggest consideration of alternative 
strategies for this subgroup (see also the section “ Alternative Treatment Strategies” in Chapter 10).

Because the coexistence of substance and/or alcohol abuse disorders is much higher in bipolar patients than in the general population, their importance 
as comorbid factors has become increasingly recognized (35). Thus, it becomes necessary to decide whether the following is true:

An episode of mania/depression is drug- or alcohol-induced.
Concurrent drug or alcohol use is an attempt to self-medicate.
Such activity is unrelated to the present exacerbation.

Further, concurrent substance abuse may do the following:

Complicate interpretation of the presenting symptoms
Undermine the beneficial effects of treatment (36)
Adversely affect the long-term course

Finally, as noted earlier, comorbid substance abuse, particularly with bipolar male patients, is a strong predictor of suicide-related lethality.  It is critically 
important to recognize these complicating disorders and aggressively intervene with appropriate clinical strategies. Referral to Alcoholics Anonymous (AA), Narcotics 
Anonymous (NA), and other related counseling support programs, as well as prescription of naltrexone (Revia) in the appropriate patients, may also help to diminish 
the risk of serious morbidity (see also the section “ The Alcoholic Patient” in Chapter 14).

Schizophrenia-related disorders, such as schizophreniform disorder, can closely mimic an acute exacerbation of mania. Attention to premorbid personal and family 
history may help differentiate them from mood disorders. A definitive diagnosis may not be possible, however, until the course of the illness is followed for a period of 
time. Clinical clues include the propensity of bipolar manics (in contrast to schizophrenics) to demonstrate pressured speech, flight of ideas, grandiosity, and 
overinclusive thinking. Hallucinations are less common than delusions in both mania and depression, with delusions normally taking on the qualities of expansivity, 
hyperreligiosity, or grandiosity. Delusions are also relatively less fixed than in schizophrenia.

Schizoaffective disorder, characterized by concurrent symptoms of both schizophrenia (criterion A) and a mood disorder, meeting full criteria for a mood disorder, 
manic or mixed episode, can also pose a difficult diagnostic dilemma. Other criteria include a period of psychosis (2 weeks) in the absence of significant mood 
symptoms and mood symptoms should be present for a substantial proportion of an episode. Schizoaffective probands often have family members with both affective 
and schizophrenic disorders.

One family study indicated that the schizoaffective-manic type tended to aggregate with classic bipolar disorder, while the schizoaffective-depressive type seemed to 
be more closely related to schizophrenia ( 37).

Other differential considerations include attention-deficit-hyperactivity disorder or more severe characterological (or Axis II) disturbances. For example, several of the 
criteria for borderline personality disorder in the DSM-IV overlap with symptoms for hypomania, including the following:

Impulsivity
Affective instability
Inappropriate anger or irritability
Unstable interpersonal relationships

Some patients initially diagnosed as having borderline disorder and followed longitudinally will develop periodic exacerbations in their interpersonal relationships. At 
times, they may even be reclassified as having either a classic bipolar disorder, a subsyndromal variant, or an atypical presentation. Peselow et al. ( 38) studied 66 



bipolar outpatients and found that hypomania may exacerbate maladaptive personality traits, which may improve with treatment; 50%, however, continued to 
demonstrate at least one personality disorder, suggesting a high degree of comorbidity between bipolar illness and maladaptive personality traits or disorders. 
Co-occurrence of personality disorders has also been associated with poorer outcome after discharge from the hospital for an acute manic episode ( 39).

Conversely, patients may also display certain interpersonal styles that fluctuate with the course of their illness. For example, Janowsky et al. ( 40) demonstrated that 
manic patients have a characteristic interactional style that clearly distinguishes them from schizoaffective and schizophrenic patients. Using their Manic Interpersonal 
Interaction Scale (MIIS) to assess changes in personality style, the authors found manic patients more likely to do the following:

Evoke anger from treating personnel
Project responsibility onto others
Attempt to divide treatment personnel through manipulative behavior
Test limits
Exploit or attack others' vulnerabilities

In Table 9-4, scores on each item are presented during the manic phase and again after recovery with lithium therapy. Janowsky et al. ( 40) concluded that such 
behaviors are not attributable to premorbid personality, but rather are as characteristic of a manic episode as classic symptom changes (e.g., euphoria, flight of ideas, 
over-talkativeness, and grandiosity). Further, the pattern of interpersonal interactions occurred only when a patient was in a manic phase, and improved with lithium 
therapy.

TABLE 9-4. Mean item and total Manic Interpersonal Interaction Scale (MIIS) scores before and after clinical remission

Course of Illness

Onset

Longitudinal observations indicate that, early in the course of the illness, various phases (depressive, hypomanic, manic) are often associated with 
identifiable external stressors. Over time, however, patients may begin to show spontaneous fluctuations in mood, as well as increased frequency and 
severity of episodes.

Methods for accurately assessing the longitudinal course of mood disorders were first described by Adolph Meyer in 1951 ( 41). More recently, Post et al. (42) have 
encouraged retrospective and prospective historical graphing as an invaluable guide to the disorder's progression and response to therapy. They recommend grading 
episodes by three levels of severity:

Nonfunctional, indicating severe depression or mania
Moderate severity, reflecting impairment in work or social function
Mild severity, indicating no impairment but the presence of recognized mood or behavioral alterations

The chart should also include important life events, mood, and behavior, as well as medications or other treatments. Such methods can help the clinician achieve the 
following:

Supply data for proper diagnosis
Plot psychological stressors
Formulate treatment recommendations
Monitor the effect of psychological and pharmacological interventions

Gender differences in the age of onset of bipolar disorder were evaluated by Sibisi ( 43), who used the annual U.K. “Inpatient Statistics from the Mental Health Inquiry.” 
The cumulative inception rate was nearly equal for men and women, indicating that the liability is similar between the genders. Results such as these imply that the 
observed excess of middle-aged, bipolar women may be attributable to life experiences, a greater willingness to seek treatment, or other demographic factors.

Recovery Phase

It appears that a number of complications await the recovering bipolar patient after an episode of mania. For example, Lucas et al. ( 44) reported on a retrospective 
linear discriminant analysis of 100 manic episodes (1981 to 1985) during the recovery phase and found that the incidence of subsequent depression was 30% in the 
first month. Many episodes were transient, however, and did not necessarily require treatment. This phenomenon could be successfully predicted in 81% of cases in 
which there is a premorbid history of cyclothymia with either a personal or a family history of depression. The highly significant association between family history and 
postmanic depression again supports the hypothesis of a genetic basis for bipolar disorder.

Keller and colleagues (45, 46) reported the recovery rate in 155 bipolar I patients in an uncontrolled, naturalistic follow-up study. Patients were in the community and 
received different types of treatment after their index episode. They defined recovery as being either asymptomatic or manifesting only one or two symptoms of 
minimal severity for 8 consecutive weeks. The different types of index episode (i.e., purely manic, purely depressed, or mixed or cycling) afforded significantly different 
rates of recovery, such that by 8 weeks, 61% of the purely manic patients had recovered, compared with 44% of the pure depressives and only 33% of the mixed or 
cycling patients (p=0.05). With a median follow-up of 1.5 years, these authors estimated that the probability of remaining ill for pure manics was about 7%, compared 
with 32% in patients who had mixed or cycling symptoms at the index episode. Pure depressed bipolar patients fell somewhere in the middle, with about a 22% 
probability of remaining ill. Keller et al. (46) concluded that subtyping of episodes may be useful in terms of classifying the longitudinal course of bipolar 
disorders.

Other predictors of delayed recovery by subtype  included the following:

Purely manic –A long duration of the index manic episode, few previous major affective episodes, and the admitting research center
Purely depressed –Longer previous episodes and earlier nonaffective psychiatric disorders
Mixed or cycling –The presence of psychosis and endogenous features

Keller et al. (46) were also surprised to find that 75% of the nonrecovered patients had been treated with sustained, high levels of drug and/or somatic therapies and 
concluded that mixed or cycling patients have a more pernicious course and require more effective therapies. In addition, to achieve earlier remission, clinicians 
should begin aggressive treatment in the initial symptomatic stages, because the purely manic and depressed groups also had severe episodes despite adequate 



treatment (see Chapter 10 for further discussion).

Long-Term Course and Prognosis

Although biological and genetic factors are undoubtedly important, they may not explain all the variance in the course and prognosis of a bipolar disorder.  
Results from studies of life events and long-term course are mixed. Ellicott et al. ( 47), in a 2-year prospective longitudinal design, studied the effect of life stress on 
course of illness in 61 stable bipolar I or II outpatients. Using survival analysis, they found a significant association (i.e., 4.53 times higher risk in patients with the 
highest levels of stress) between life event and relapse or recurrence. Further, this observation was not explained by other potential moderating variables such as 
levels of medication or treatment compliance. Improvements in their design over earlier studies, which found no association between life events and episodes of 
illness, included the following:

A sufficient period of time
Prospective, systematic methods appropriate for assessing symptoms and life stresses
Careful attention to the appropriateness of medication and compliance
The use of sophisticated statistical models to evaluate the association between probability of relapse and life events

These results affirm the important impact of psychosocial factors on the course of a presumed biologically based but multifactorial disorder in which a 
variety of forces may play a role. Indeed, stressful life events may even alter the biology of a mood disorder. Clinically, they imply that careful attention to 
and reduction of stressful life events may help to attenuate or prevent subsequent episodes.

Role of Psychotic Symptoms

Rosen and colleagues (48) administered a structured interview, based on the Schedule for Affective Disorders and Schizophrenia (SADS) to 89 bipolar I patients, to 
compare psychotic and nonpsychotic manic patients on a number of clinical outcome and demographic variables (i.e., age, age at first treatment, and duration of 
illness). Overall, the psychotic manic group had a significantly poorer outcome in terms of social functioning.

Harrow et al. (49) studied the longitudinal course of thought disorder in 34 manic patients, comparing them with 30 schizophrenic patients, 30 nonpsychotic patients, 
and 34 normal control subjects. During the acute hospitalization, both manic and schizophrenic patients demonstrated severe thought disorder, which was still evident 
at 1-year follow-up in both the schizophrenic patients and a subsample of manics, although significantly reduced in both groups. Although they found less thought 
pathology at follow-up for both disorders, the trend favored manic patients, who had a more stable reduction in symptoms. In a subsequent naturalistic follow-up 
study, Harrow et al. (50) noted that psychosis did not predict a poorer overall outcome when compared with patients without psychosis at the index admission.

Coryell et al. (51) also conducted a longitudinal study in patients with psychotic manic syndromes. Fourteen patients with schizoaffective mania and 56 with psychotic 
mania completed a 5-year study. Mean time for recovery from the index episode for the former group was 58.6 weeks, compared with only 36.2 weeks for the latter 
group. Schizoaffective manics also relapsed more quickly than the psychotic group, with respective means of 44.5 versus 61.8 weeks; the differences, however, for 
the two groups did not persist into the second episode. Schizoaffective patients experienced more cumulative morbidity during follow-up, with the mean cumulative 
inpatient time double that for the psychotic manics. Mean scores on the Global Assessment Scale (GAS) were significantly worse for the schizoaffective patients, who 
were four times as likely to have sustained psychotic outcomes. Those with chronic subtypes of schizoaffective mania were admitted five times as often as their 
nonchronic counterparts, had lower GAS scores, more persistent delusions, and greater impairment in interpersonal relationships.

When combining patients from this and an earlier study, Coryell et al. ( 52) found that baseline variables that significantly and independently predicted a sustained 
delusional outcome were the following:

A longer duration of the episode
Temporal dissociation between psychotic features and affective syndromes
Impaired adolescent friendship patterns

Subsyndromal Affective Symptoms

Fichtner and colleagues (53) followed 38 unipolar, 27 bipolar, 35 schizophrenic, and 27 other psychiatric patients for 4 years after hospital discharge, as well as 153 
normal control subjects, to assess cyclothymic mood swings and psychosocial adjustment. Patients were significantly more cyclothymic at follow-up than normal 
control subjects, and those who demonstrated mood swings tended to have poorer posthospital outcomes than their noncycling counterparts. Although the authors 
commented that the presence of mood instability might reflect a greater vulnerability to persistent psychopathology, they could not distinguish significant differences 
among the diagnostic groups. Monitoring for an increase in affective lability or reactivity may be useful in managing major mood disorders, as well as for 
predicting impending exacerbations in nonaffective psychotic disorders.

Mortality Risk

Tohen and colleagues ( 54) investigated outcome by means of a 4-year follow-up study of 75 bipolar patients who had recovered from an episode of mania and found 
the mortality risk during this period was 4%. They noted that predictors of an unfavorable outcome included the following:

Poor occupational status before the index episode
A history of previous episodes
A history of alcoholism
Psychotic features
Symptoms of depression during the index manic episode (mixed mania)
Male gender
Interepisode affective symptoms (perhaps a reflection of incomplete remission) at 6-month follow-up

Interventions that may improve prognosis include referrals for vocational testing and training, substance- and alcohol-abuse counseling, and aggressive management 
of depressive symptoms as they occur.

CONCLUSION

It is important to emphasize that the syndrome of mania has symptoms that can overlap other illnesses, including organic mood, schizoaffective, and schizophreniform 
disorders. In addition, there is an ongoing and intimate relationship between the manic and the depressive phases, a fact that has significant implications for 
diagnosis, treatment, and prognosis. The diagnosis of a bipolar disorder, manic phase, can usually be made by existing inclusion and exclusion criteria, as well as its 
distinctive personal and family histories. As our concept of what constitutes the syndrome of mania evolves, elaboration and refinement should help improve 
diagnosis, as well as assessment of response to present and future treatments for mania. Studies of the longitudinal course should clarify its clinical presentation, as 
well as psychosocial factors, that can alert the clinician to early, aggressive interventions to minimize the impact of this disorder.

To underscore the importance of adequate treatment for bipolar disorder, we note that it is estimated that one of every four or five untreated or 
inadequately treated patients commits suicide during the course of the illness, particularly during depressed or mixed episodes.  Further, an increase in 
deaths secondary to accidents or intercurrent illnesses contributes to the greater mortality rate seen in this disorder in comparison with the general population. 
Unfortunately, recent epidemiological studies have indicated that only one third of bipolar patients are in active treatment despite the availability of effective therapies.
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Lithium has been used as a medicinal agent since the mid-19th century for such varied disorders as gout, diabetes, and rheumatism. With the seminal 
reports of Cade, and Schou et al. (1, 2) almost a century later, it emerged as the standard of treatment for bipolar disorders.  John Cade, an Australian 
physician, serendipitously discovered this agent's antimanic properties when he injected lithium urate into guinea pigs. Mistaking toxicity for sedation in the animals, 
he then used it successfully in an open trial with manic patients. Mogens Schou, following up on Cade's report, was the first European to employ lithium in a series of 
trials using increasing degrees of methodological rigor ( 2, 3, 4, 5, 6, 7 and 8). The term “normothymic” was proposed by Schou to describe lithium's action against 
both phases of a bipolar disorder, as well as its ability to prevent recurrences of unipolar depressive disorder ( 3).

In another serendipitous finding, Cade noted that the first patient treated with lithium relapsed when medication was withdrawn ( 5). From this, he inferred that lithium 
may also be effective for maintenance treatment. Baastrup, Schou's coworker, carried out the first definitive study of its prophylactic properties ( 4, 6, 7 and 8). The 
ability of lithium to decrease the rate of recurrence in both unipolar and bipolar disorders was then confirmed in a series of studies by Hartigan and Baastrup ( 7, 8 and 
9).

Unfortunately, just as lithium had been toxic when used as a salt substitute in cardiac patients, it also caused problems when used for mania. Indeed, until its safe use 
was mastered, Cade is said to have banned lithium in his own hospital, regarding it as too dangerous for use in humans.

Lithium was reintroduced in the United States by Gershon in the late 1960's, and since then has remained the standard therapy for bipolar disorder ( 10). More 
recently, there has been a growing recognition that a significant proportion of patients cannot tolerate or are not adequately helped by this therapy, which has led to 
the reexamination and clarification of alternative monotherapy and copharmacy strategies ( 11).

One alternate approach has been the use of anticonvulsants as mood stabilizers. This approach includes such varied therapies as electroconvulsive therapy (ECT), 
valproate (VPA), and carbamazepine (CBZ), as well as several other recently introduced anticonvulsants [e.g., lamotrigine, topiramate, gabapentin]. It is of interest 
that some of these treatments also have a history dating back to the 1960's. For example, the first empirical investigation of CBZ was performed by Dehing in 1968 
(12). While studying the behavioral effects of this anticonvulsant in epileptic patients, he noted that it had antiaggressive properties. Interestingly, lithium may also 
have antiaggressive properties, but its antimanic effect was discovered first. The reverse is true for CBZ, which subsequently was used for the treatment of mania by 
investigators in Japan (13, 14). As Schou in Europe and Gershon in the United States are credited with the introduction of lithium, Post and Ballenger ( 15) similarly 
deserve credit for introducing CBZ to the United States.

VPA was first used as a mood stabilizer by Lambert and associates in 1966 ( 16). Their favorable experience in a heterogeneous population of psychiatric patients was 
followed by several open and controlled trials in the United States and elsewhere. Indeed, this agent has now been better studied than lithium as a mood stabilizer for 
acute mania (17, 18).

In summary, although lithium has revolutionized the treatment of bipolar disorder, its narrow therapeutic index, numerous adverse effects, and relative ineffectiveness 
in a large proportion of bipolar patients has led to an expanding number of alternative approaches, including the following:

Other anticonvulsants (e.g., lamotrigine, gabapentin, topiramate)
Calcium channel antagonists (CCAs) (e.g., verapamil, nimodipine)
Novel antipsychotics (NAPs) [e.g., clozapine, olanzapine, risperidone, quetiapine, ziprasidone, aripiprazole]
Cholinomimetics (e.g., lecithin)
Experimental agents (e.g., omega-3 fatty acid, tamoxifen) (19, 20)

MECHANISM OF ACTION

In the mid-1960's, Schildkraut and Bunney and Davis, independently developed the monoamine hypothesis of mood disorders. To date, a great wealth of data has 
been generated to test this theory (see also the section “ Mechanism of Action” in Chapter 7) (21, 22). Because the early development of psychotropic agents was 
based on the concept that altering norepinephrine (NE) or serotonin (5-HT) activity could benefit depression or mania, it is not surprising that the action of these drugs 
would support the original concept. There is also a growing appreciation that receptor changes modulated by alteration in genetic expression are slower to occur, are 
more sustained, and may be more consistent with the time course of mood changes. Models to further clarify the underlying pathophysiology of bipolar disorder have 
also incorporated such factors as genetic vulnerability and cyclicity ( 23, 24).

As we have already noted, the history of psychiatry contains numerous preliminary findings of biological abnormalities attributed to a given diagnostic entity. 
Unfortunately, the great majority have not been replicated. More recently, the technology has been developed to record blood flow, biological activity, and structural 
changes through techniques such as functional magnetic resonance imaging (fMRI), positron emission tomography (PET), and single photon emission computerized 
tomography (SPECT). All of these have the potential to better “localize” pathophysiological processes. Although there will be some false starts (i.e., unreplicated 
findings) with these methods, we anticipate an increasing probability for meaningful replications.



Neurotransmitter and Related Hypotheses

Although the therapeutic mechanisms of various mood stabilizers are unknown, studies have concentrated on the following:

The classic neurotransmitters (e.g., NE, dopamine, 5-HT, acetylcholine) implicated in affective disturbances
Cellular processes involving the classic ligand-receptor interaction and beyond (e.g., G-proteins, second messenger systems)
Subsequent intracellular events (e.g., protein kinase C activity)
The modulating interactive processes among various neurotransmitter systems, neuromodulators, and genetic influences
The role of circadian rhythms

Mood stabilizers have been shown to interact with several neurotransmitters, including the catecholaminergic, indolaminergic, cholinergic, g -aminobutyric 
acid, and glutamatergic systems. Although the data are conflicting, it appears that mood stabilizers affect the pre-and the postneuronal receptors, 
postreceptor activity (e.g., second messenger systems) of these neurotransmitters, and a variety of intracellular targets.  Still, the exact mechanisms by which 
they relate to the biological substrates subserving mood disorders remains unclear.

Catecholamines

Early research at our institute found that treatment with lithium decreased the b-adrenergic receptor number, consistent with the noradrenergic down-regulation 
hypothesis but difficult to reconcile with a complementary theory of mania ( 25). Lithium can also block dopamine receptor supersensitivity, and this is consistent with 
the postulate that mania is associated with an increased sensitivity of catecholamine receptors.

Lithium blocks the release of thyroid hormones, which are known to potentiate b-noradrenergic receptor sensitivity. This has led to the speculation that excessive 
thyroid activity may contribute to an episode of mania in susceptible patients, and that the antimanic effect of lithium is, at least in part, due to its antithyroid action 
(26). In this context, CBZ can also decrease various thyroid indices.

Another approach has been the investigation of agents such as the antihypertensive agent, clonidine, which stimulates a a 2-noradrenergic, presynaptic receptors, 
setting into motion a short-loop, negative-feedback system. This process culminates in a shutdown of tyrosine hydroxylase, the rate-limiting enzyme for the production 
of the catecholamines, thus slowing NE synthesis and release. Further, this drug acts in a rapid fashion and is highly specific for the locus ceruleus, the CNS location 
with the richest concentration of NE-containing neurons. As a result, it can rapidly and effectively shut down NE production.

Indolamines

Lithium may facilitate the release of 5-HT, perhaps by increasing tryptophan uptake, enhancing 5-HT release through presynaptic autoreceptors, and/or by increasing 
activity at postsynaptic 5-HT receptors (i.e., act as a 5-HT agonist). Some data, however, question the long-term effect of lithium on 5-HT enhancement when studied 
in patients, as opposed to healthy control subjects ( 27). Similar to lithium, clonazepam can increase 5-HT synthesis and cerebrospinal fluid (CSF) levels of its major 
metabolite, 5-hydroxyindoleacetic acid. Other agents known to enhance 5-HT activity by different mechanisms have also shown initial promise as potential antimanic 
treatments (e.g., L-tryptophan, a 5-HT precursor).

Cholinergic System

Lithium has been shown to increase red blood cell (RBC) count levels of choline, but the significance of this finding is yet to be determined ( 28). This activity is 
consistent with the cholinergic-adrenergic balance hypothesis of mood disorders, which promulgates a lack of cholinergic relative to noradrenergic activity in the 
manic state and the reverse in the depressed phase ( 29). These findings have led to the administration of drugs with cholinomimetic effects to treat acute mania. For 
example, a single i.v. dose of physostigmine reversed a manic state to a depressed phase for about 1 hour ( 29). More recently, pilot data indicate that the 
anticholinesterase inhibitor, donepezil, was found effective in treatment-resistant bipolar disorder ( 30).

g-Aminobutyric Acid

GABA is a major CNS inhibitory neurotransmitter, which, among other effects, may attenuate catecholaminergic systems. VPA (perhaps by inhibition of this 
transmitter's degradation by GABA transaminase), CBZ, and lithium have all been reported to enhance GABA activity (see also the section “ Mechanism of Action” in 
Chapter 12).

Second Messenger Systems

Lithium's interactions with second messenger systems, particularly the phosphoinositide cycle, may deplete free inositol and alter intracellular calcium mobilization 
(i.e., inositol depletion hypothesis). Antagonists such as verapamil decrease calcium channel activity, diminishing intracellular Ca 2+ concentrations, and have shown 
some promise as potential antimanics. Guanine nucleotide-binding proteins (G-proteins), adenylyl cyclase, and protein kinase C isoenzymes are components of 
signal transduction pathways that may be affected by mood stabilizers such as lithium and VPA. Lithium's effect on CNS gene expression regulation may also play an 
important role in this agent's ability to effect long-term mood stability ( 31, 32 and 33).

Membrane and Cation Hypothesis

Electrolyte disturbances have been extensively studied, with disruptions in calcium and sodium activity the most consistently reported aberrations in mood disorders. 
In a series of studies, Dubovsky et al. ( 34) measured intracellular calcium ion concentrations in bipolar manic and depressed patients. They found decreases in mean 
concentrations in four bipolar, manic, and five bipolar, depressed, patients, in comparison with seven normothymic subjects without personal or first-degree relative 
histories of psychiatric disorders. Their findings were consistent with a diffuse abnormality in the mechanisms modulating intracellular calcium homeostasis. Further, 
this phenomenon's presence in both platelets and lymphocytes lends credence to a disruption in the cell membrane, the G-protein, or other mechanisms involved in 
the homeostasis of intracellular calcium ion concentrations. This may also support an extension of their findings from peripheral to neuronal tissue.

Calcium antagonists (e.g., verapamil, nimodipine) can also block dopamine, 5-HT, and endorphin activity, alter sodium activity via a sodium-calcium 
counter-exchange, and act as anticonvulsants. Any or all of these actions could be involved in their putative antimanic effects ( 35).

Cellular ionic transport mechanisms have been another line of investigation into amine neurotransmitter and neuroendocrine function in affective disturbances. Lithium 
and the calcium antagonists block the influx of Ca 2+, as well as alter intracellular calcium mobilization, thus dampening neuroelectrical activity and enhancing 
stabilization of neuronal membranes. Meltzer ( 36) postulated a specific macromolecular complex composed of at least the sodium, potassium, and calcium pumps, the 
ion channel, and ankyrin, which may be abnormally constituted in bipolar illness. Further elucidation of this hypothesis might help identify a specific membrane fault in 
bipolar disorder, as well as lead to new, more specific pharmacotherapies. For example, novel agents such as omega-3 fatty acid could possibly regulate mood 
stabilization in bipolar patients by inhibiting signal transduction mechanisms in neuronal membranes ( 19).

Neuroanatomical and Neurophysiological Hypotheses

Before the development of brain imaging techniques, neuroanatomical correlates were primarily related to structural lesions of the CNS. Despite the fact that 
abnormalities have been found in both schizophrenia and affective illness, interest in the neuropathology of mood disorders has not been as intense as for 
schizophrenia.

Jeste, Lohr, and Goodwin (37) reviewed the neuroanatomical studies of major mood disorders, noting that several found no difference in abnormalities between 
schizophrenic and mood disorders. Swayze and colleagues ( 38), using magnetic resonance imaging (MRI), found a nonsignificant trend for ventricular enlargement in 
bipolar men, whereas bipolar women did not differ significantly from normal control subjects. Dupont et al. ( 39) have reported on subcortical abnormalities (i.e., 
hyperintensities) in some bipolar patients using MRI. One study of cerebral blood flow (CBF), however, found no significant correlation between symptoms of mania 



and overall CBF (40).

One of the more consistent findings is the apparent association between secondary mania and right frontal-temporal or left parietal-occipital lesions.  Such 
data are also consistent with neuropsychological studies pointing to a right frontal lobe disturbance in these syndromes. Taken as a whole, these results suggest a 
differential pathophysiological origin for structural brain abnormalities underlying bipolar disorders. If confirmed, and not simply due to epiphenomena such as drug 
treatment, substance abuse, or associated medical conditions (e.g., hypertension), these findings can serve as an important way to differentiate the neuroanatomical 
and neurophysiological mechanisms subserving schizophrenia and bipolar disorder.

Central electrophysiological measures are also partially supportive, in that evoked response and computer-assisted electroencephalogram (EEG) mapping indicate 
bipolar-unipolar differences, with right-sided abnormalities more common in bipolar patients. Further, P300 topographical differences have been reported between 
schizophrenic and psychotic manic patients ( 41).

The efficacy of ECT for mania is intriguing, vis-à-vis the emerging anticonvulsant strategy, because this somatic therapy has many of the same antiseizure effects as 
clonazepam, CBZ, and DVPX. Thus, over a course of ECT, the seizure threshold is usually raised, the duration of a given seizure episode decreases, neurometabolic 
response to a given seizure episode is diminished, and the phenomenon of amygdaloid kindling is attenuated. Kindling occurs in animals who are exposed to 
repeated, subthreshold electrical stimuli and eventually develop spontaneous seizures. This is particularly interesting, in that kindling in the mesolimbic structures has 
been analogized to the course of some bipolar disorders. Post and colleagues ( 42), for example, have noted similarities between the increasing intensity of response 
to subthreshold stimulations and eventual spontaneous seizure activity and the natural course of certain bipolar patients whose illness progressively worsens, 
culminating in increasing vulnerability to more frequent, non-stress-induced episodes (e.g., behavioral sensitization). In this context, Post and Weiss ( 43) have argued 
for differing pharmacosensitivity as a function of the stage of illness. By implication, different treatments (e.g., lithium, antipsychotics, anticonvulsants) may interrupt 
this natural course at different phases, favorably altering the disorder's progression. More recently, Ghaemi et al. ( 44) have postulated that interactions among second 
messengers, gene regulation, and synthesis of long-acting trophic factors in the context of kindling may explain how, over time, environmental stress coupled with 
genetic vulnerability, can lead to bipolar disorder.

Biological Rhythms Hypothesis

Chronobiological factors are important to consider, given the cyclic pattern of disturbances in bipolar disorders. Goodwin and Jamison ( 45) has noted that the 
suprachiasmatic nuclei of the hypothalamus serve as the endogenous pacemaker, temporally ordering various CNS functions. Further, they postulate this “biological 
clock's” organizing function may be dysregulated in bipolar disorder. Studies are hampered, however, by a dearth of longitudinal data and the masking of internal and 
external oscillator-driven rhythms that can alter rhythmic phase or amplitude.

One of the most consistent findings is the sleep disturbance that often precedes and may even trigger a manic phase ( 46). Studies on circadian rhythms have 
demonstrated that many aspects of the sleep cycle are phase-advanced in mania (i.e., occur earlier than normal), and often these patterns resemble the free-running 
rhythms seen in normal individuals who are removed from all time cues. In addition, there is a blunting of amplitude and a doubling of the sleep-wake cycle up to 48 
hours. Lithium is known to delay the sleep-wake cycle and often slow such free-running rhythms, which in turn are partly modulated by neurotransmitters such as NE, 
5-HT, and acetylcholine. Further, manipulation of the sleep-wake cycle may prevent a manic episode or be used to treat the depressive phase (e.g., sleep deprivation 
therapy; see also the section “Experimental Somatic Therapies” in Chapter 8).

Seasonal variation is another chronobiological rhythm that is manifested by increases in depression and suicide in spring (with smaller peaks in autumn), as opposed 
to mania, which increases in the summer months. These observations have led to preliminary studies on the alteration of both light and temperature as potential 
therapies for the two seasonal patterns of affective disturbance. The phenomenon of seasonal variation is discussed in the sections “ Seasonal Affective Disorders” in 
Chapter 6 and “Bright Light Phototherapy” in Chapter 8.

Neuroendocrine Hypothesis

Dinan and colleagues (47) found a significant blunting of desipramine-induced growth hormone stimulation in seven drug-free bipolar patients, in comparison with 
seven control subjects and suggested that this phenomenon was consistent with a down-regulation of a a 2-noradrenergic receptors. Linkowski et al. ( 48) found 
elevations in nocturnal cortisol levels and an early nadir of the circadian variation. One study using the dexamethasone suppression test reported that changes in 
cortisol activity may be state-dependent ( 49). Similar phenomena have been reported for major depression and might provide an important marker to identify patients' 
susceptibility to clinically relevant mood fluctuations.

Lithium has several effects on the endocrine system. For example, it can interfere with the synthesis and the release of testosterone, leading to an increase in 
luteinizing hormone levels. The thyroid system has been most implicated in neuroendocrine theories of lithium's antimanic effects. In particular, thyroid hormones can 
potentiate b-NE activity, and lithium's ability to block their release may subserve its mood-stabilizing properties (i.e., the thyroid-catecholamine receptor hypothesis) 
(50, 51).

Immunological Hypothesis

This line of investigation is based on evidence for a close interaction between the immune system and the CNS. For example, immunological abnormalities have been 
reported in relation to psychological stress in patients with psychiatric disorders such as major depression. Kronfol and House ( 52) studied different immune variables 
in manic versus schizophrenic patients and normal control subjects. In general, they found no significant differences for most measures. Results of the mitogen 
stimulation assays, however, revealed significant reductions in lymphocyte responsivity to the mitogens phytohemagglutin-P and concanavalin-A in bipolar patients 
when compared with schizophrenic patients and normal control subjects. These authors speculate that this may represent an impairment in cell-mediated immune 
response, as the mitogens in question stimulate mostly T cells. Potential confounds to the study include its small sample size and the effects of ongoing psychotropic 
drug treatment. More recently, Tsai et al. ( 53) reported that cell-mediated immunity activation in manic patients appeared to occur through a specific state-dependent 
immune response.

Genetic Hypothesis

Consistent with the dominant mode of transmission, it appears that first-degree relatives of bipolar patients have a 15% to 35% morbid risk for developing an affective 
disturbance. Concordance rates for mood disorders in twin studies demonstrate a strikingly higher incidence in monozygotic versus dizygotic twins ( Table 10-1)(54). 
Bipolar disorder occurs more often in families with a history of this illness; similarly, unipolar disorder occurs more often in families with a history of this illness. 
Therefore, these two variants of affective disease appear to breed true. In addition, bipolar patients seem to have a greater genetic loading for mood disorders 
than their unipolar counterparts (55, 56). Thus, the rate of this illness in relatives of bipolar probands is 4 to 10 times greater than in unipolar proband relatives. 
Furthermore, even though a large proportion of bipolar proband relatives develop only unipolar symptoms, unipolar proband relatives develop predominantly unipolar 
symptoms.

TABLE 10-1. Concordance (+) and discordance (-) of mood disorder in twin pairs



Other disorders that are reported to be co-transmitted with bipolar, and to a lesser extent unipolar, disorders include the following:

Schizoaffective disorder
Cyclothymic personality
Hypomania (without depression)

Another approach has been the study of RBC/plasma lithium concentration, which is an expression of the relationship between intracellular and extracellular levels. 
The lithium—sodium countertransport (an exchange diffusion process) mechanism is located in the cell membrane and determines the relative concentration of these 
ions (57). An abnormality in this transport function could represent an inheritable marker of susceptibility for the development of bipolar disorder ( 58). Clinical studies 
of lithium administration find that the RBC/plasma lithium ratio varies from 0.15 to 0.60 (average = 0.30) and remains constant for individuals, independent of change 
in symptoms (59). There is also evidence that bipolar patients have a higher mean ratio than the normal population or those with other psychiatric diagnoses, and that 
a greater proportion of their first-degree relatives have this elevation. This phenomenon has been demonstrated using both statistical and genetic models ( 60, 61).

Genetic linkage studies are particularly useful in resolving issues regarding the myriad clinical presentations, while contributing to an increased understanding of the 
basis for vulnerability to various mood disorders. Many studies, however, have not unequivocally established a genetic heritability for bipolar illness. For example, 
linkage to the genetic markers of color blindness, which is associated with a region of the X chromosome, was reported in some but not all pedigrees ( 62, 63). The 
association of bipolar disorder to chromosome 11 suggested to occur in the Amish pedigree did not replicate with a larger sample ( 64). A fascinating corollary to the 
chromosome 11 story is the nearby location of genes involved in tyrosine hydroxylase production, as well as a muscarinic cholinergic receptor gene. Similar 
discrepancies have plagued attempts at linkage to the HLA region of chromosome 6 ( 65). Recent genetic linkage data have confirmed bipolar susceptibility loci in 
multiple regions (i.e., polygenic inheritance of the human genome, including: 4p 16; 12q 24; 13q 32; 18p 11.2; 18q 22; 21q 11–13; and Xq 26) ( 66, 67, 68, 69 and 70). 
Of interest, linkage studies indicate an overlap at loci 13q 32; 18p 11.2 and 22q 11–13 for susceptibility to both bipolar disorder and schizophrenia, suggesting shared 
genetic vulnerability and perhaps less distinction between these two disorders than our present diagnostic system indicates ( 71).

Conclusion

Whether any or all of these factors relate to the efficacy of mood stabilizers is still uncertain, but the final common pathway may well be the inhibition of 
neurotransmitter and neuroreceptor-mediated processes. What is not clear is how these drugs alter neurotransmitter function or interactions, ultimately leading to 
their normothymic effects. A further complication stems from the combined antimanic and antidepressant properties of at least some of these therapies (e.g., ECT, 
lithium), making it difficult to theorize how opposite clinical effects are mediated by biochemical changes in one direction. Table 10-2 summarizes various mechanisms 
of action for existing and putative mood stabilizers. This overview depicts the multiplicity of effects and overlap among agents, providing both a sense of the 
complexity and possible future targets for drug therapy.

TABLE 10-2. Mechanisms of action of existing and putative mood stabilizers

MANAGEMENT OF AN ACUTE MANIC EPISODE

Bipolar disorder, particularly acute mania, can be one of the most dramatic presentations in all of medicine, posing a diagnostic and therapeutic challenge for even 
the most skilled clinician. Although 3 million persons in the United States are presently being treated for this disorder, it is estimated that several million more go 
undiagnosed, misdiagnosed, and inadequately managed.

Unfortunately, this condition is also characterized by relapses and recurrence. For example, within a year of recovery, one half will have experienced symptoms of 
hypomania, mania, or depression (72). Factors that may place patients at greater risk for recurrence include the following:

Number of previous episodes
Clinical presentation (e.g., mixed states)
Comorbid personality disorder (e.g., borderline, narcissistic, histrionic)
Substance or alcohol abuse

Although we will focus on the evidence for various pharmacological and somatic interventions of this disorder, we emphasize that without a well-conceived 
psychosocial rehabilitation strategy the ultimate outcome is usually compromised. Thus, an optimal treatment strategy may require the following:

Primary mood stabilizers (such as lithium, VPA, CBZ); antipsychotics; antianxiety agents; or antidepressants
A variety of combination drug strategies
electroconvulsive therapy ( ECT )
Aggressive psychosocial therapies (e.g., family therapy, group therapy, cognitive-behavioral therapy, and various rehabilitation programs)

Analogous to the recent progress in antidepressant and antipsychotic drug therapy development the pharmacotherapy of bipolar disorder is also experiencing major 
advances. Data on the efficacy of mood stabilizers for bipolar disorder focus on the following:

Treatment of an acute exacerbation
Prevention of relapse after an acute episode has been controlled
Prevention of future episodes

We reviewed the existing literature, emphasizing the controlled trials comparing these agents with either placebo or standard treatments for acute, maintenance, and 
prophylactic purposes. When feasible, the results were combined using meta-analysis (see the section “ Statistical Summarization of Drug Studies” in Chapter 2).

Primary Mood Stabilizers

Lithium

Indications and Contraindications



For more than 40 years, lithium has been the standard drug therapy for bipolar disorder, primarily because of the quantity and the quality of evidence supporting its 
role as an effective maintenance and prophylactic treatment. This latter point is a very important consideration, given the recurrent nature of this disorder. Thus, 
clinicians must choose the optimal strategy for acute treatment with the realization that most patients will need to continue drug therapy indefinitely. In addition, there 
is support for maintenance lithium's beneficial impact on the suicide rate in bipolar patients ( 73, 74). The author of these reports notes that the lower suicide risk 
associated with lithium treatment may be due to the following:

Its mood stabilizing properties
A lower suicide risk per se in patients who remain in treatment
A specific antisuicidal effect of the lithium ion

During the depressive phase, patients will often require the addition of an antidepressant. This may further complicate their management, however, because there is 
the possibility of propelling patients into a manic episode, a rapid cycling course, or a more treatment-resistant phase of their illness ( 75, 76).

Lithium's efficacy has been established within a well-defined therapeutic blood level range for optimal benefit and minimal adverse or toxic reactions. Optimism over 
lithium's impact has diminished, however, because of a significant proportion of patients who are nonresponders, insufficiently responsive, or intolerant to its adverse 
effects. In this context, given the alarmingly high suicide rate for untreated or inadequately treated bipolar patients, the need for other effective therapies is clear. 
Finally, lithium has a narrow therapeutic index and numerous side effects that limit its usefulness, especially in the context of long-term therapy.  Indeed, 
75% of patients on this agent will experience adverse effects, usually involving the renal, gastrointestinal, thyroid, and/or neurological systems ( 77).

Lithium may also be used in the depressive phase of a bipolar disorder, alone or to augment other antidepressants, and in combination with VPA or CBZ for more 
treatment-resistant mania (see also Chapter 7).

Efficacy

Lithium Versus Placebo. Schou et al. (2), in a now classic study, charted the natural history of several bipolar patients and found that the introduction of lithium 
induced remissions, dramatically altering the course of the disorder. While some patients were also assigned to placebo, the data were not presented systematically, 
and therefore could not be included in our meta-analysis. Bunney et al. ( 78) reported on a patient treated with lithium or placebo in a longitudinal ABA design who 
failed to respond to placebo, improved when switched to lithium, and then relapsed when lithium was discontinued. They also described a second patient who 
responded to lithium after failure to respond to a long, 10-day placebo lead-in period, and again relapsed when lithium was discontinued. A subsequent report by 
Goodwin et al. (79) described two additional cases with an unequivocal response to lithium, four others with a probable response, one with an equivocal response, 
and three who deteriorated on lithium; however, there was no control group. Although not as definitive as the class I or II study designs, these naturalistic reports 
strongly supported lithium's efficacy (see the section “ Evaluation of Drug Study Designs” in Chapter 2).

The published literature includes 107 patients evaluated in prospective random-assignment, double-blind trials that found lithium superior to placebo for the treatment 
of a manic episode (80, 81 and 82) (Table 10-3). Maggs (80) conducted a double-blind, random-assignment, placebo-controlled, parallel trial of lithium without 
concomitant medications. While he found lithium clearly superior to placebo, he probably underestimated the true drug—placebo difference because he did not 
include the placebo nonresponding dropouts, nor did he include data that could be used in our meta-analysis. Stokes ( 81) also conducted a 10-day, double-blind, 
placebo-controlled, random-assignment trial of lithium using only a modest amount of adjunctive antipsychotics. He crossed over nonresponders every subsequent 
10-day period to the opposite arm, for a total of four switches, and found lithium superior to placebo throughout the study. Again, he may have underestimated the true 
drug—placebo difference, however, because 10 days are often insufficient to achieve full benefit with lithium and some patients did receive neuroleptics. In 1976, 
Stokes (82) used the same crossover design, this time assigning patients to high or low doses of lithium. Combining the data from his two studies, he was able to 
demonstrate a dose (and plasma level)—response relationship to remission. Bowden and colleagues' ( 83) multicenter study of the divalproex sodium (DVPX) 
formulation of VPA also compared lithium with placebo, significantly increasing the number of lithium-treated patients evaluated under placebo-controlled conditions 
(i.e., 110 patients: 74 on placebo and 36 on lithium). Marked improvement, defined as at least a 50% reduction in the manic syndrome subscale score derived from 
the Schedule for Affective Disorders and Schizophrenia—Change (SADS-C), occurred in 49% of the lithium group versus 25% of the placebo group (p < 0.025).

TABLE 10-3. Lithium versus placebo: acute mania

Lithium Versus Antipsychotics. Antipsychotics were the treatment of choice for acute mania before the introduction of lithium. Clinical experience has shown that in 
some cases these agents may be the only effective therapy as well as the only practical (i.e., depot preparation) treatment in noncompliant or pharmacokinetically 
idiosyncratic patients. Although our meta-analysis of five well-designed studies comparing neuroleptics alone with lithium alone for acute mania clearly demonstrates 
lithium's superior efficacy, more than 50% of those on an antipsychotic alone also responded ( 17, 84, 85, 86, 87 and 88). Subsequently, Rifkin and associates (89) 
compared three doses of haloperidol (HPDL) for up to 6 weeks as the only treatment in 47 acutely manic patients. They found that 72% of subjects responded, 
excluding dropouts (most occurring in the first 2 weeks and being evenly distributed across all groups). Furthermore, 10, 30, or 80 mg/day of HPDL were 
equi-effective (i.e., survival analysis showed no difference among the three dosing regimens). This is particularly noteworthy and parallels recent findings that 
lower doses of HPDL to treat schizophrenic and schizoaffective patients are often as effective as moderate-to-high doses  (90).

Lithium has been systematically compared with antipsychotics for the management of acute mania. Most believe it produces a better qualitative response, but this 
observation is difficult to substantiate with controlled studies. A patient once analogized this difference to an automobile engine racing out of control, describing the 
effect of antipsychotics as similar to applying the brakes, while lithium was similar to adjusting the carburetor ( 91). Lithium has a more narrowly defined range of 
indications, primarily benefiting bipolar disorder, but is relatively ineffective for schizophrenia, particularly the more chronic subtypes. Given its narrow spectrum of 
efficacy, the inclusion of groups such as schizoaffective disorder and schizophrenia in studies comparing it with antipsychotics may bias the results against lithium. 
Also, because antipsychotics usually have a faster onset of action, a design that allows patients to drop out early may underestimate lithium's relative efficacy.

Controlled trials. Table 10-4 summarizes the results from four of the five well-controlled, albeit small, trials comparing lithium with an antipsychotic in classic manic 
patients. These studies presented their data in a way that allowed for inclusion in a meta-analysis. Each study was a well-controlled, double-blind design, finding 
lithium superior to an antipsychotic, and the meta-analysis of the combined studies demonstrated this difference to be highly statistically significant.



TABLE 10-4. Lithium versus neuroleptics: acute mania

In addition, Platman (92) studied 13 patients on lithium and 10 on chlorpromazine (CPZ), finding lithium consistently superior overall, but not statistically significant on 
any individual rating scale. The general state of patients on lithium was markedly superior to those on CPZ because the majority were discharged with no other 
treatment, whereas all of the patients on CPZ required additional concurrent drugs. Because the author did not present data on individual patients, these results could 
not be included in our meta-analysis, but his results are also consistent with the outcome in Table 10-4. Due to the small sample size, the results should be 
interpreted cautiously.

Prien et al. (93) studied 255 Veteran's Administration (VA) patients diagnosed as bipolar, manic, or schizoaffective, and assigned them to lithium or CPZ. These 
investigators subdivided patients into highly versus mildly agitated categories based on the Inpatient Multidimensional Psychiatric Scale, which describes patients as 
“exhibiting overactivity, restlessness, and/or accelerated body movement.” Also, patients were categorized by the Brief Psychiatric Rating Scale (BPRS) for baseline 
levels of excitement, uncooperativeness, grandiosity, mannerisms, tension, and conceptual disorganization. Twenty-two percent of the lithium-treated and 14% of the 
CPZ-treated patients dropped out, leaving approximately 60 in each of the four groups: highly active, lithium- or CPZ-treated; and mildly active, lithium- or 
CPZ-treated. They found substantially more dropouts in the highly active group receiving lithium, usually due to poor response or uncooperativeness, but the pre- and 
post-rating differences in all four groups were similar. An analysis of covariance found that the outcome for lithium completers did not differ from that for CPZ 
completers. An endpoint analysis, however, found CPZ superior to lithium in the highly active group on such measures as conceptual disorganization, psychoticism, 
grandiosity, and suspiciousness. There were no significant differences between the two drugs in the mildly active group. When schizoaffective patients and many of 
the severely disturbed patients who did not receive lithium for a sufficient duration were included, the antipsychotics were found to be superior.

Garfinkel et al. (94) compared haloperidol, lithium, and their combination for the treatment of mania, but did not present data on patients as individuals. Initially, there 
were seven patients in each group. By day 15, three in the lithium group, two in the HPDL group, and one in the combined drug group had dropped out. The two 
HPDL groups improved slightly more than the lithium monotherapy group; however, considering the small sample and the high dropout rate, we would speculate that 
these patients were highly disturbed and could not be managed on lithium alone for a sufficient period of time.

Braden et al. (95) did a similar study in primarily schizophrenic or schizoaffective patients, but the sample also included some affectively-ill cases (i.e., 21% met 
Feighner criteria for mood disorder). Of the 43 patients on lithium, 15 dropped out because they did not improve, worsened, or were unmanageable or confused. By 
comparison, only one of 35 treated with CPZ dropped out in the first 10 days. CPZ produced better results in the overactive group, whereas both drugs were 
comparable in the less active group. As with the VA study, the poor results with lithium in the overactive group may have been an artifact of insufficient duration due to 
the high dropout rate, or because of the inclusion of patients with a core schizophrenic illness.

Cookson et al. (96) in a random-assignment design found 10 of 12 manic patients responded to pimozide and 11 of 12 patients to CPZ. This is consistent with the 
observation of Post et al. (97), who, after a placebo lead-in period, found the time course of improvement with pimozide ( n = 8) to be similar to that with lithium (n = 8) 
or a phenothiazine (n = 9). Because pimozide is a more specific D2 antagonist than CPZ, this outcome provides further support for a beneficial role with D 2 receptor 
blockers in the treatment of mania.

Johnstone et al. (98) performed a random-assignment, double-blind trial comparing pimozide, lithium, a combination of these two, and placebo in 120 patients with a 
variety of psychotic disorders (e.g., psychotic mania, psychotic depression, schizoaffective disorder, schizophreniform disorder, schizophrenia). Patients were 
classified as having an elevated or depressed mood or no consistent change in mood. Pimozide had a robust effect on positive symptoms across all categories (i.e., 
elevated mood, depressed mood, and no mood change), whereas lithium only had a modest beneficial effect (p=0.07) in affectively disordered patients with an 
elevated mood. Heterogeneity in the diagnostic categories, however, must temper interpretation of their results.

Thus, although lithium therapy of sufficient duration may be the treatment of choice in classic milder presentations of mania, the adjunctive antipsychotics (especially 
the novel agents) may be preferable in conditions such as mania with psychosis and schizoaffective disorder, given their faster onset of effect and broader spectrum 
of activity (see the section “Alternative Treatment Strategies” later in this chapter).

Lithium Versus Anticonvulsants. A number of trials have also compared lithium to various anticonvulsant mood stabilizers such as VPA and CBZ ( 83, 99, 100). The 
results will be discussed in more detail in the sections on these specific agents. In general, lithium has been found to be comparable, but some data support better 
efficacy for agents such as VPA and CBZ in certain subgroups (e.g., mixed states, rapid cyclers). It is not clear, however, whether these agents have the same 
antisuicidal effects as lithium.

Administration of Lithium

As part of the standard prelithium workup, a thorough medical evaluation should be completed. Table 10-5 lists the various laboratory tests recommended to assess 
overall physical status, especially renal, thyroid, hematological, and cardiac function, before initiation of treatment. In particular, the renal and the thyroid systems 
require a baseline assessment and periodic reevaluation with maintenance or prophylactic lithium therapy.

TABLE 10-5. Laboratory evaluation during lithium treatment

Because lithium has a half-life of approximately 24 hours and it takes four to five half-lives to achieve steady-state at a fixed dose, blood levels should be obtained 
every 5 days until an adequate therapeutic concentration is achieved or adverse effects preclude further increases. Attempts to develop dose prediction formulae to 
obtain therapeutic concentrations more rapidly have been promising, but they have not enjoyed widespread utilization ( 101, 102 and 103). While premature 
monitoring may lead to higher than necessary dosing, more frequent measuring of levels may be warranted in patients with known sensitivity to lithium or if 



unexpected reactions occur. Once the initial treatment has begun, we recommend blood levels in the range of 0.8 to 1.2 mEq/L for optimal efficacy. Some patients 
who do not benefit from these levels may respond at slightly higher concentrations (e.g., 1.3 to 1.5 mEq/L). Conversely, a small proportion of patients who are unable 
to tolerate levels in the lower end of the usual therapeutic range (i.e., around 0.5 to 0.7 mEq/L) may acclimate to and benefit from concentrations as low as 0.3 to 0.4 
mEq/L. Blood samples for lithium levels should be drawn 10 to 12 hours after the last dose to measure the concentration at its trough. Lithium saliva and RBC 
concentrations have also been promoted as more accessible or more accurate measures, respectively, but have not gained general acceptance.

Typical starting doses of lithium are 300 mg two or three times a day. The dose can vary from a low of 300 mg/day to as high as 3,000 mg/day, with the typical range 
between 900 and 1,800 mg/day. An individual's age, renal function, and general physical condition are important associated determining factors for the ideal dose. 
Initially, dosing schedules were on a three or four times a day basis, but subsequent data indicate once or twice a day regimens may enhance compliance 
and minimize certain adverse effects, while not compromising efficacy.

Lithium preparations include lithium carbonate, sustained-release preparations, and the liquid form, lithium citrate. The sustained-release preparations allow for a 
more gradual absorption of the drug, leading to blunted peak plasma levels. Because lithium has a slow onset of action, it can take weeks, and occasionally longer, to 
obtain an optimal clinical response. Thus, it is important to avoid a premature abandonment in those who are simply slower to respond.

Whenever possible, we prefer to treat with a mood stabilizer (e.g., lithium, VPA) alone, because of their specificity for bipolar disorder and to minimize adverse effects. 
This is particularly true in mild to moderately severe episodes of acute mania. In addition, if the patient can benefit from a single drug during the acute episode, this 
would support its benefit for maintenance and prophylactic purposes. Further, monotherapy diminishes the chance for potentially significant drug interactions and 
reduces cost.

Lithium Plus Other Psychotropics

From the perspective of clinical trial methodology, concurrent medications can create a dilemma for the investigator by complicating the interpretation of results. 
Intermediate rescue medications are often required, however, because mood stabilizers are relatively slow in their onset of action. Further, if rescue medications are 
avoided, this usually introduces the confound of dropouts before the experimental drug can be fully effective. When feasible, a reasonable compromise is the use of 
modest amounts of a benzodiazepine (BZD), such as lorazepam, only when necessary for a limited time (e.g., 7 to 10 days) into the active phase of treatment. This 
can reduce the number of nonresponding, highly agitated patients who may otherwise drop out of treatment; and in a trial of several weeks, the initial lorazepam effect 
should have dissipated by the final assessments.

There are several studies that combined lithium with other treatments such as antipsychotics, anticonvulsants (e.g., CBZ, VPA), calcium channel blockers (e.g., 
verapamil), or BZDs (e.g., lorazepam). Generally, in partial responders, the addition of these medications was beneficial and well tolerated.

Lithium Plus Antipsychotics. Many patients present in a very explosive, belligerent, and agitated manner, and waiting several days to weeks to gain control of an 
episode is not feasible. Thus, antipsychotics alone or as adjuncts are frequently required in the earliest phases of treatment, particularly with moderate to severe 
exacerbations, often associated with psychotic features. As a result, antipsychotics are the most commonly used adjunctive agents, because more than half of all 
acutely ill bipolar patients present with psychotic symptoms. In addition, many require maintenance antipsychotics to prevent frequent relapses. Antipsychotics are 
usually initiated in conjunction with lithium because of their more rapid impact, then carefully tapered and discontinued, when possible, after the full effect of lithium is 
realized.

Unfortunately, manic patients may be exposed to higher than necessary acute antipsychotic doses, perhaps because of the explosivity often associated 
with an exacerbation. Baldessarini et al. (104) conducted an epidemiological survey in the Boston area and found that antipsychotic dosing schedules of higher 
potency agents (e.g., haloperidol, fluphenazine) were three to five times greater than the CPZ dose equivalents of lower potency drugs (e.g., CPZ, thioridazine). This 
was consistent across a number of different diagnostic categories, including the affectively disordered patients. He postulated that the different (and at least perceived 
as more benign) adverse effect profile of the higher-potency drugs encouraged aggressive increases in dose to control severe, acute psychotic exacerbations.

Addressing this issue in hospitalized acutely manic patients, Janicak et al. ( 105) conducted a 2-week study of lithium plus random assignment to equivalent doses of 
CPZ or thiothixene. The dose-equivalent ratio used was 5 mg of thiothixene to 100 mg of CPZ (i.e., 1:20). During the waking hours, patients' antipsychotic doses were 
titrated on a 2-hour basis, so that response and adverse effects to the prior dose were the determinants for administering or holding the next dose. The aim was to 
compare the efficacy, side effect profiles, and optimal dose required for either antipsychotic. Our hypothesis, based on the existing empirical dose-response literature, 
was that the effective dose would fall between 300 and 800 mg of CPZ or a bioequivalent amount of thiothixene. After the first 4 days, patients receiving thiothixene 
averaged 30 mg/day and those receiving CPZ averaged 380 mg/day. By the end of the 2-week trial, the mean dose in the thiothixene-treated group was 36 mg, and 
the mean dose of CPZ was 480 mg (i.e., a ratio of 1:13). These amounts fell in the low to mid range of the dose-response curve previously reported. Secondly, the 
overall improvement was statistically significant for the entire sample when baseline values were compared with day 14, nor did clinical response differ between the 
two antipsychotic groups. Finally, because relatively lower doses were used, adverse effect profiles, although typical and in the expected direction (i.e., slightly more 
extrapyramidal side effects for those patients receiving thiothixene and slightly more sedation and hypotension in those receiving CPZ), allowed for optimal and 
tolerable dosing regimens (Fig. 10-1). The blood levels of lithium (i.e., approximately 1.0 mEq/L) by the end of week 1 were adequate and almost identical for both 
groups. No other concomitant medications were used.

FIG. 10-1. Adverse effects of thiothixene versus chlorpromazine.

We concluded that relatively low to moderate doses of either a high- or low-potency antipsychotic were sufficient to control acutely manic patients with 
associated psychotic features, and at these doses, adverse effects remained in the tolerable range.

The role of NAPs, either as primary or adjunctive treatments, has yet to be fully explored. There have been reports that clozapine, risperidone, and olanzapine may 
possess thymoleptic properties (106, 107 and 108). McElroy and her coworkers (109), for example, surveyed the response of 85 consecutive patients, including 14 
bipolar patients with psychotic features, who received clozapine for 6 weeks. The response rates of the schizoaffective patients (both bipolar and depressed 
subtypes), as well as those with bipolar disorders with psychotic features, were excellent (i.e., almost 90%) and substantially better than the response rate of 46% for 
the pure schizophrenic group. Another report concluded that the concurrent use of clozapine with VPA may result in greater efficacy and was well tolerated in most 
patients (110). We do not recommend the combined use of clozapine plus CBZ because of possible increased risk of bone marrow suppression. We would also avoid 
using clozapine plus a BZD, because this combination has been reported to cause respiratory compromise ( 111). Two recent controlled trials have reported a 
significantly greater antimanic effect for olanzapine over placebo and possible antidepressant effects for risperidone versus haloperidol in schizoaffective patients 
(112, 113). Other controlled trials, for agents such as risperidone, ziprasidone, and aripiprazole, are under way and will better define the role of these agents in 
treating mood disorders (113, 114).

Lithium Plus Benzodiazepines. Unfortunately, two retrospective chart reviews at the Connecticut Mental Health Center found that a substantial number of manic 
patients started on an antipsychotic while hospitalized were still on these agents 6 months after discharge and that chronic neuroleptic treatment occurred frequently 



in their outpatient bipolar group ( 115, 116). These authors concluded that antipsychotic adjuncts to lithium should be reconsidered frequently and reduced 
whenever possible. In this context, there has been an increasing interest in adjunctive antianxiety agents for acutely manic patients to avoid concomitant 
antipsychotics or at least to minimize their total amount ( 117). The literature is generally anecdotal and parallels a similar literature of adjunctive lorazepam use in 
treating acute psychosis, but there have been some recent controlled trials (see the section “ Management of Acute Psychosis” in Chapter 5). The most commonly 
studied drugs have been lorazepam and clonazepam, due to their rapidity of onset and duration of action. In addition, lorazepam can be administered intramuscularly 
with adequate absorption, in contrast to other BZDs. Alprazolam and diazepam have also been studied.

The major benefit of BZDs may be in diminishing some of the secondary symptoms of an acute exacerbation (e.g., insomnia, agitation, panic, and other general 
anxiety symptoms) that are not necessarily rapidly and specifically affected by lithium or antipsychotics. With this approach, exposure to antipsychotics may be 
precluded in some situations and kept to a minimum in others, thus avoiding the potential for more serious antipsychotic-induced adverse effects. Additionally, given 
the high comorbidity with alcohol abuse/dependence, concurrent withdrawal symptoms may also be managed with BZDs.

Relative contraindications to the use of BZDs concern patients with a history of the following:

Alcohol or other substance abuse or dependency
Paradoxical response to BZDs (i.e., behavioral disinhibition)
Known sensitivity to this group of agents
Acute narrow angle glaucoma
Pregnancy

Lorazepam. Lenox et al. (118) found lorazepam and haloperidol comparable in efficacy when used as adjuncts to lithium in a double-blind study of 20 acutely manic 
patients. Interestingly, another report comparing lorazepam with clonazepam found a better outcome with lorazepam, using mean doses of 12 to 13 mg ( 119).

Clonazepam. Clonazepam is marketed primarily for petit mal variant, myoclonic, and akinetic seizures. It also has had wide psychiatric application, including the 
treatment of acute mania or other agitated psychotic conditions, usually in combination with lithium or antipsychotics. The literature on clonazepam's efficacy for acute 
mania is based on the work of Chouinard ( 120) and coworkers who compared this agent with placebo or standard treatments for acute mania. As noted earlier, 
however, another group from Montreal found that comparable doses of lorazepam were more effective than clonazepam for acute mania ( 119).

Typical doses of clonazepam have been in the range of 2 to 16 mg/day given on a once or twice per day schedule due to its longer half-life. A major advantage of this 
anticonvulsant is its relative lack of adverse effects and freedom from laboratory monitoring in comparison with CBZ and VPA. Clonazepam may be more useful when 
combined with lithium or CBZ rather than as a specific antimanic agent, perhaps supplanting the need for antipsychotics. In this sense, it can be viewed as a 
“behavioral suppressor,” rather than a true “mood stabilizer” ( 121).

Lithium Plus Thyroid Supplementation. Treatment-resistant and rapid-cycling bipolar patients may have an increased frequency of thyroid dysfunction. Further, some 
patients suffer from subclinical hypothyroidism and improve with the addition of thyroid supplementation. In this context, several case reports involving this population 
found that high doses of the thyroid hormone levothyroxine sodium (T 4) were clinically beneficial ( 122, 123 and 124). Kusalic (125) found that 6 of 10 rapid cyclers had 
hypothyroidism, based on their thyrotropin-releasing hormone stimulation tests. Further, the average number of mood episodes per year decreased by more than 75% 
(i.e., from 9.7 to 2.2) after thyroxine was added to the treatment regimen.

Bauer et al. (126) entered 11 rapid-cycling, treatment-refractory patients into an open trial of high-dose levothyroxine sodium, added to their previously stabilized 
medication regimen. The dosage of the levothyroxine was increased by 0.05 to 0.1 mg/day every 1 to 2 weeks, as tolerated, until symptoms improved or adverse 
effects prevented further increases. Scores on both the depressive and the manic symptom rating scales decreased significantly compared with baseline scores. 
These data indicate that levothyroxine, used in doses sufficient to produce supranormal circulating hormone levels, may induce remission of both depressive and 
manic symptoms in an otherwise refractory group of bipolar patients.

These results are complemented by a more recent report suggesting that rapid-cycling treatment nonresponders may benefit from the addition of levothyronine ( 127). 
Although these were open case reports of small sample sizes, the promising positive results warrant further study under more controlled conditions.

Valproate

VPA is available in various formulations, including DVPX (a compound composed of sodium valproate and valproic acid), dipropylacetic acid, and a closely related 
form, valpromide or dipropylacetamide. Reports on its benefit for the management of mood disorders date back to the mid-1960's. In the early European experience, 
much of the interest focused on maintenance therapy of manic-depressive disease, with patients stabilized on VPA or valpromide for up to 10 years using the drug 
alone or in conjunction with other psychotropics. A few investigators also studied the drug in acute mania, usually in combination with antipsychotics, and found it to 
be beneficial, often allowing for substantial reductions in the antipsychotic dose ( 128).

VPA's mechanism of action is unclear but its anticonvulsant efficacy may be related to the ability to increase CNS levels of GABA ( Table 10-2). Due to its rapid 
absorption, blood levels peak in 1 to 4 hours after oral administration, and the half-life ranges from 6 to 16 hours. It is metabolized primarily through the liver and is 
eliminated in the urine. VPA is highly protein-bound and usually does not saturate binding sites at serum levels below 45 to 50 µg/mL. Thus, this level would 
be the expected minimal threshold for its psychotropic effects.

Indications and Contraindications

The DVPX (Depakote) formulation was the first drug since lithium to be approved and labeled by the FDA for the treatment of bipolar disorder, manic 
phase. This agent may also benefit some of the more lithium-resistant subtypes described earlier (see Chapter 9). Like lithium and CBZ, it does not appear to be as 
beneficial for the depressive phase of this illness. There are also limited data that nonresponsiveness to one anticonvulsant (e.g., CBZ) does not necessarily portend 
a poor response to another (e.g., DVPX) (129, 130). DVPX is contraindicated in patients with significant hepatic disease, during pregnancy, and in those with a known 
hypersensitivity to this agent.

Efficacy

Lambert et al. (16) first investigated VPA in a series of clinical trials including a wide variety of patients. Twelve subsequent open-design studies, representing 297 
acutely ill patients, found an overall moderate-to-marked response rate to VPA of 56%. Only one study, however, met more rigorous double-blind, placebo-controlled 
conditions, with a total of 17 patients on VPA (131).

Brennan et al. (132) observed that six of eight manic patients responded to VPA. All then had their medication discontinued for a few days, with one relapsing but 
again improving upon reinstatement of VPA.

Emrich et al. (133) used a placebo lead-in period in five patients treated with VPA and found that four responded, but no subsequent placebo period was mentioned.

Although the overall response rate to VPA was 61%, a number of methodological problems complicate the interpretation of these results, including that most patients 
were studied under nonblind conditions, this agent was often used in combination with other psychotropics, plasma concentrations were usually not monitored, and 
formal diagnostic criteria derived from standard clinical ratings were typically not used.

Valproate Versus Placebo. Although there had been several small studies suggesting that this agent is effective for acute mania, in the past few years compelling 
clinical data have reinforced these earlier claims of benefit ( 132, 133). Two class I studies have now examined the efficacy of the DVPX formulation in 
comparison with placebo for acute mania.

First, in a study by Pope et al. (131), 36 previously lithium-resistant (i.e., nonresponsive and/or nontolerant) patients were treated for 3 weeks with DVPX or placebo in 
a random-assignment, double-blind design. DVPX was significantly more effective than placebo, with 12 of 17 patients responding to this agent, versus only six of 19 



to placebo. An early high plasma level of DVPX (i.e., days 2 to 6) was found to predict response, whereas rapid cycling, predominant euphoria or dysphoria, family 
history of mood disorder, increased manic severity, and EEG abnormalities did not predict response ( 134).

Second, Bowden et al. (135) provide the strongest evidence to date for the efficacy of DVPX in acute mania from a multicenter study of 179 patients 
comparing this agent with placebo, with lithium as an active control. The methodology incorporated a double-blind, random-assignment, parallel design.

Marked improvement of manic symptoms occurred in the following:

48% of the DVPX group (n = 69)
49% of the lithium group (n = 36)
25% of the placebo group (n = 74)

Thus, both drug-treated groups experienced significantly greater benefit than achieved with placebo ( p =0.004 for DVPX; p = 0.025 for lithium). DVPX-treated patients 
demonstrated significantly greater improvement in elevated mood, decreased need for sleep, excessive activity, and motor hyperactivity compared with 
placebo-treated patients; whereas lithium-treated patients showed greater improvement in excessive activity and motor hyperactivity when compared with those on 
placebo. Notably, DVPX was similarly effective in manic patients with or without a rapid-cycling course, and response to this agent was equivalent in those 
who were previously responsive or nonresponsive to lithium. Supplemental chloral hydrate or lorazepam were used in the first 10 days; otherwise, there were no 
additional rescue medications. The definitive assessment of most patients occurred in the second and the third weeks when no adjunctive medication was used. 
Finally, only the lithium group had a significantly higher dropout rate due to adverse effects in comparison with those in the placebo group.

Due to these two carefully controlled trials, the evidence that DVPX is effective in acute mania is presently the best controlled data for any treatment, 
including lithium. We performed a meta-analysis on these two placebo-controlled trials of DVPX using the Mantel-Haenszel method for dichotomous data and the 
Hedges and Olkin method for continuous data (Table 10-6). Of the 175 patients evaluated, 84 were on DVPX and 91 were on placebo. As a cutoff response, we used 
a decrease of 7 or more points on the Mania Rating Scale. Sixty-five percent of the DVPX patients improved compared 32% on placebo (x = 18.3; p = 0.00002). Using 
the continuous method, the probability that DVPX is statistically superior to placebo is 0.0004. Here the cumulative effect size is 0.55 (CI = 0.25 to 0.86). The results 
of the two studies are consistent withwith each other, and both meta-analysis methods demonstrate a large drug—placebo difference.

TABLE 10-6. Divalproex versus placebo: acute maniaa

Other reports have also suggested that this agent may be helpful in subgroups often resistant to lithium. Calabrese et al. ( 136), for example, in a prospective 
longitudinal naturalistic open design, examined 101 VPA-treated rapid-cycling bipolar patients and found that predictors of good antimanic response included 
decreasing or stable episode frequencies and nonpsychotic episodes. Papatheodorou and Kutcher ( 137, 138), in a preliminary open trial of six bipolar adolescents 
treated with DVPX, found that five had marked improvement and one had some improvement. Deltito et al. ( 139) found that open treatment with DVPX monotherapy or 
as copharmacy was associated with marked improvement in psychopathology in a group of 31 adolescents (aged 13 to 18) suffering from mixed-presentation bipolar 
disorder (n = 16), major depression (n = 7), mania (n = 4), or psychosis not otherwise specified (n = 4). Other open-trial reports indicate that this agent may be 
effective and well tolerated in elderly patients, those with concurrent substance or alcohol abuse, and those with organic mood disorders (140, 141 and 142).

Valproate Plus Antipsychotics. The best study to date addressing this issue to date was conducted by Muller-Oerlinghauser and colleagues ( 143). They compared a 
neuroleptic alone with the combination of VPA plus neuroleptic in a 3-week prospective, double-blind, placebo-controlled, multicenter study. A total of 136 acutely 
manic patients received a fixed dose of 20 mg/kg per day of VPA or placebo, in addition to a neuroleptic. They found that the mean dose of antipsychotic (in 
haloperidol equivalents) declined during the study in those subjects who were also receiving VPA. Based on a 50% reduction in the baseline YMS, 70% on 
combination therapy versus 46% on neuroleptic alone achieved this level of improvement (p=0.005). Adverse events did not differ significantly between the two 
groups. The authors concluded that, in comparison with a neuroleptic alone, the combination treatment did the following:

Allowed for lower amounts of neuroleptic.
Produced a more rapid remission of symptoms.
Produced a significantly greater improvement in symptoms.

Valproate Versus Lithium. The previously discussed Bowden et al. ( 135) study found the DVPX formulation to be comparable with lithium, which was used as a 
positive comparator in this placebo-controlled study. Freeman et al. ( 99) conducted a 3-week, double-blind, parallel-group comparison of VPA and lithium for acute 
mania. Both drugs demonstrated clinically significant efficacy (i.e., 9 of 14 responded to DVPX and 12 of 13 to lithium), and there was no difference in the need for 
rescue medications (i.e., lorazepam or chloral hydrate) between the two treatment groups. Response to VPA was associated with high pretreatment depression 
scores.

Valproate for Other Disorders. Data from several preliminary open trials indicate that VPA may be useful in the management of the following:

Panic disorder (144)
Posttraumatic stress disorder (145)
Personality disorder with aggression (146)
Dementia with agitation (147, 148)
As an augmentation strategy in schizophrenia (148a)

Administration of Valproate

The most commonly used formulation of VPA is DVPX. DVPX is usually started at 750 to 1,000 mg on a two- or three-times-a-day schedule, with doses titrated up 
every few days to achieve blood levels in the range of 50 to 125 (perhaps a few up to 150) µg/mL, or until side effects prohibit further increases ( 149). For most 
patients, an adequate trial typically requires total doses ranging from 1,000 to 2,500 mg/day.

Several reports indicate that DVPX may also be safely administered using a loading dose strategy ( 150, 151 and 152). For example, Keck et al. found that 20 mg/kg 
led to therapeutic plasma levels within 5 days. This is important, given evidence that the antimanic activity of DVPX is more likely to occur after achieving adequate 
serum concentrations. In this study, patients tolerated 20 mg/kg/day in divided doses for 5 days, with rapid onset of antimanic response. With increasing pressure to 
limit the length of hospital stays, such an accelerated response rate could represent a significant advantage. More recently, preliminary reports indicate that 
intravenous VPA administration may also be safely and effectively used in a loading dose strategy ( 153, 154).

Case Example: A 34-year-old man was hospitalized on CBZ, CPZ, lithium, and lorazepam for an acute exacerbation of mania. Despite a history of rapid cycling, he 



responded to an initial trial of Li 2CO3, thiothixene, and lorazepam, but then relapsed. Increasing the thiothixene (up to 120 mg/day) was unsuccessful and poorly 
tolerated. The patient then improved on a regimen of loxapine (up to 250 mg/day) and clonazepam (up to 20 mg/day), but doses of each had to be reduced because 
of intolerable adverse effects (i.e., excessive sedation, drooling, pseudoparkinsonism), and he suffered another relapse. He again received CPZ (up to 900 mg/day) 
and DVPX (plasma level stabilized at 80 µg/mL), while the clonazepam was tapered slowly and discontinued. He gradually became euthymic and was able to leave 
the hospital after a 4-month stay, stabilized solely on CPZ (600 mg/day) and DVPX (1,250 mg/day).

VPA may also benefit the maintenance and the prophylactic phases as well, but there are only limited data in this regard, in contrast to lithium, which remains the 
best-studied maintenance therapy. VPA has a favorable and relatively safe side effect profile compared with other agents and can be combined with other commonly 
used psychotropics without significantly altering their metabolism or compromising adequacy of blood levels ( 155). There are also limited anecdotal data that this 
agent can be safe and effective in the elderly patient ( 156, 157).

Drug Treatment Strategy for Acute Mania

In a highly disturbed hospitalized manic patient, we prefer to supplement lithium or VPA with an adjunctive BZD, such as lorazepam, adding an antipsychotic only if 
necessary. Alternatively, oral loading with VPA may avoid the need for adjunctive BZD or antipsychotic. Although caution must be exercised due to the possible 
disinhibiting effects of BZDs, these agents may also attenuate withdrawal symptoms in bipolar patients who are also alcohol dependent. After a stabilization period, 
the adjunctive medications may then be gradually withdrawn and the patient often managed successfully with lithium or VPA only. In nonresponsive patients, assuring 
adequacy of the lithium or VPA dose and plasma level, as well as duration of treatment, discontinuation of concurrent antidepressants, and supplemental thyroid 
medication (e.g., levothyroxine, 50 to 300 mcg daily; triiodothyronine, 25 to 100 mcg daily) may all improve outcome. Neuroleptics should be used only when 
absolutely necessary (e.g., acute parenteral administration required) and carefully titrated upward to avoid excessive exposure. Novel antipsychotics would be our 
preference because they may have mood-stabilizing properties, produce fewer neurological sequelae then neuroleptics, and because there is preliminary evidence 
that these agents may improve response in previously treatment-refractory patients ( 121).

MAINTENANCE/PROPHYLAXIS

The overwhelming majority of patients who have a manic episode will have one or more recurrences. These episodes are disruptive, life-threatening, and often 
have a progressive deteriorating effect on the patient's capacity to cope with life's activities. Therefore, it is of critical importance that we develop effective and safe, 
long-term treatments. The ideal agent would be effective for both the manic and the depressed phases as an acute, maintenance, and prophylactic therapy. 
Unfortunately, this is not the case for any of the present agents.

Lithium

Interestingly, there are more well-controlled studies comparing lithium with placebo for maintenance and prophylactic purposes than for acute treatment. It was 
apparent from the earliest observations that patients relapsed when lithium was discontinued and that indefinite treatment seemed to diminish recurrences. Baastrup 
and Schou (158) were the first to clarify this phenomenon in a controlled, mirror-imaged trial with 88 bipolar patients, when they counted the number of episodes 
before and after lithium therapy. This was a large naturalistic study with objective, verifiable, and clinically important outcome measures, such as weeks in hospital or 
number of relapses, and a large sample size of typical, very ill patients. They found a highly significant decrease in relapses after initiation of treatment (i.e., every 60 
months versus every 8 months), and that the average time in a severe episode decreased from 13 weeks per year before lithium, to 1.5 weeks per year with active 
treatment. Thus, lithium led to a sevenfold decrease in the number of episodes or weeks ill, representing a substantial improvement in the natural history of the 
disease.

Time Course of Relapse

Schou et al. (159) then studied the time course of relapse in both bipolar and unipolar patients. The plot of the natural log of the relapse rate versus time takes the 
form of a straight line, indicating an exponential distribution. In other words, the rate of relapse as a proportion of unrelapsed patients is fairly constant over time. 
Because approximately 15% receiving placebo relapsed each month (i.e., the rate constant for relapse = 0.15), the “half-life” of untreated remitted patients is 
approximately 4.5 months. Generalizing from the population studied, this figure gives an indication of what would happen to those not treated with lithium. Although 
the number of relapses is modest during the first few weeks, the cumulative number is impressive several months to years later.

Schou et al. (159) also compared the relapse rate of patients in their double-blind clinical trial with those in their naturalistic open study and found a similar rate.

A recent meta-analysis of 19 blinded, randomized, controlled trials of lithium prophylaxis by Davis et al. ( 160) found this agent far superior to placebo in preventing 
recurrence (i.e., 74% recurrence on placebo versus 29% on lithium). Further, in the mirror-image studies, there was no evidence to support relapse due to lithium 
withdrawal as a possible explanation for this difference ( Table 10-7). Combining all controlled studies, the p value for significance p = 10-133.

TABLE 10-7. Prophylactic efficacy of lithium versus placebo

Maintenance Strategies

The maintenance properties of lithium have been verified in a large number of random-assignment, double-blind studies comparing this agent with placebo in the 
preventive treatment of unipolar and bipolar disorders. To summarize the bipolar studies, lithium was effective in preventing or attenuating recurrences (i.e., about 
50% fewer recurrences) (Table 10-8).



TABLE 10-8. Lithium versus placebo for bipolar disorder: maintenance treatment

Because lithium is superior to placebo in preventing a relapse once the acute episode has been controlled, duration of treatment, concurrent drug use, 
ideal blood levels, and method of discontinuation become critical issues.

Patients who have had more than one severe episode are probably best managed with continual, indefinite lithium prophylaxis. Even in patients who have 
experienced a single episode, there may be as high as a 50% chance for a recurrence within 5 months of stopping drug therapy ( 161). In these patients, if lithium is 
tolerated without breakthrough symptoms, maintenance therapy can be reevaluated in 1 to 2 years; however, there are some data that initial responders to lithium 
who stop treatment may trigger a more virulent phase of the disease, or may experience a recurrence less likely to benefit, from the drug's reinstitution ( 162). For this 
reason, we advocate indefinite lithium therapy after one significant episode.

Because there are also some data that concurrent use of antidepressants can lead to rapid cycling in vulnerable patients, these agents may best be cautiously used 
on an as-needed basis or as adjuncts when there are early signs of breakthrough depressive, psychotic, or anxious symptoms. In particular, antidepressants do not 
prevent manic episodes, and may even precipitate them. The fact that many patients on antidepressants experience a manic phase, however, could be coincidental, 
rather than drug-induced. To definitively answer this question, we need to show that the number who switch to mania is higher on, as opposed to off, antidepressant 
therapy. Given these concerns, however, we advocate the initial use of a mood stabilizer alone to lessen the chance of a switch to mania in bipolar depressed 
patients. If this is insufficient, a mood stabilizer should be used concurrently with an antidepressant.

Alternatively, Young et al. ( 163) reported comparable improvement in depression in 27 bipolar patients randomly assigned under double-blind conditions to the 
addition of paroxetine or a second mood stabilizer. However, the combined mood stabilizer group had significantly more dropouts than the group given paroxetine 
plus a mood stabilizer.

Regarding optimal maintenance blood levels, Gelenberg et al. ( 164) found that patients maintained on standard concentrations of lithium (e.g., 0.8 to 1.0 mmol/L) had 
a significantly lower risk of relapse (i.e., 13%) than those on lower dose-plasma level regimens (i.e., a 38% relapse rate with levels in the range of 0.4 to 0.6 mmol/L).

Finally, data indicate that more rapid lithium discontinuation (e.g., less than 2 weeks) may decrease the time to recurrence ( 165).

Compliance

Unfortunately, patient noncompliance may be as high as 50% within the first year of treatment, posing a serious public health issue (166). Sensitivity to 
somatic adverse effects (especially memory problems, impaired coordination, weight gain, and tremor); unrealistic expectations leading to secondary depression; 
cognitive and psychological adverse effects on long-term lithium treatment without relapse; the positive reaction to early euphoria and/or hypomania; and severity of 
illness all may play a role. Further, dual diagnosis disorders (i.e., bipolar plus substance or alcohol abuse) are common and may contribute to more frequent 
exacerbations (167).

Strategies to improve compliance include the following:

Intensive educational efforts at the onset of therapy
Dose reduction, when feasible
Supportive, individual, family, and when indicated, drug or alcohol abuse counseling
Aggressive intervention with early signs of relapse

In summary, there is evidence for a higher relapse rate in patients not maintained on adequate levels of lithium, the potential for concurrent drugs (e.g., 
antidepressants) to exacerbate the disorder, a more rapid recurrence with abrupt discontinuation, and possible compromised future lithium 
responsiveness when it is stopped (43, 162).Compliance issues remain a major factor in providing adequate long-term treatment.

Longitudinal Course

Bipolar patients treated under typical clinical conditions may have a more difficult posthospital course than has been generally appreciated. Mander ( 168), for 
example, reported on 2745 bipolar patients initially admitted because of an episode of mania or depression, and found that lithium did not reduce the readmission rate 
within 3 months of discharge. As a result, he proposed that its full prophylactic effect may not occur for 6 to 12 months after the start of treatment, and that it should be 
reserved for long-term prophylaxis in those who have had a number of severe episodes in a defined period of time.

Harrow et al. (169) followed 73 bipolar and 66 unipolar patients in a longitudinal naturalistic design for 1.7 years after hospital discharge. Bipolar patients generally 
had poorer outcomes than their depressive counterparts, with more than 40% demonstrating a manic syndrome during follow-up. Surprisingly, bipolar patients 
complying with lithium maintenance fared no better than those who did not. The authors opine that using the “management trial” model (i.e., assessing treatment 
under routine clinical conditions), as opposed to the “exploratory trial” model (i.e., optimal controlled research conditions) reveals a less positive outcome for these 
patients. Further, lithium prophylaxis was far less effective than the 70% to 80% response rate reported in earlier trials. They conclude that a significant proportion of 
bipolar patients may suffer from a severe, recurrent, and pernicious disorder. Shortcomings in their design, such as inadequate monitoring of drug compliance or 
inadequate blood levels, however, limit the interpretability of their results.

Another way of assessing the long-term course is to monitor functional as well as symptomatic disability. In a subsequent report, Goldberg et al. ( 170) followed 
unipolar depressed and bipolar patients for up to 4.5 years. Although outcome for both groups improved over time, up to 60% of classic bipolar patients still 
experienced poor adjustment in one or more areas of functioning. Dion et al. ( 171) followed 67 classic bipolar or atypical bipolar patients in a prospective 6-month 
follow-up study after discharge from the hospital. Forty-four of the original 67 were interviewed at 6 months, and about one-third of the sample was found to be clearly 
disabled functionally, despite dramatic drops in their average symptom ratings on the BPRS, the Mania Rating Scale, and the Hamilton Depression Rating Scale. 
Further, in those with a previous history of more than one psychiatric admission, the rate of functional disability was closer to 50%. These investigators conclude that 
their findings belie the assumption that bipolar illness has a good prognosis and that appropriate rehabilitative interventions are crucial to meet the needs of these 
patients.

Efficacy

As noted earlier, lithium's efficacy as a maintenance therapy is one of the best-studied psychopharmacological effects. We have summarized all the 
placebo-controlled studies on the use of lithium to prevent relapse, including both unipolar and bipolar patients. We also performed a meta-analysis of these studies, 
separating out unipolar and bipolar patients ( Table 10-8 and Table 10-9).



TABLE 10-9. Lithium versus placebo for unipolar disorder: maintenance treatment

Baastrup and associates (6) studied manic-depressive and recurrently depressed Danish patients who had been successfully stabilized on lithium for at least 1 year. 
This ensured that subjects had the type of illness that is helped by lithium, and that they could tolerate the treatment. Because it was a prospective, well-controlled, 
random-assignment, double-blind study (i.e., class I), potential biases were effectively eliminated. These authors demonstrated a dramatic and positive effect for 
lithium when compared with placebo. None of the patients who received lithium over a 5-month period relapsed, whereas 55% of the bipolar and 53% of the unipolar 
patients on placebo did so.

In a multihospital collaborative design, Prien and associates ( 172, 173) studied patients in VA, public, and private hospitals to assess a 2-year maintenance therapy 
program. They first examined the prophylactic value of lithium in hospitalized manic patients, and in a second study, compared prophylactic lithium, imipramine, and 
placebo in hospitalized depressed patients. These studies did not select known lithium responders, and therefore included many who had not previously been 
exposed to this therapy. Hence, there was a greater base rate of relapse in their lithium groups than in the previous Danish studies, with the relapse rate even higher 
in the placebo groups (i.e., almost all patients relapsed). Despite these higher absolute rates, the difference in relapse between the lithium and the placebo groups in 
the two VA studies was comparable with the Danish studies. In the two VA studies, whereas nearly half on lithium relapsed, almost all placebo patients (89%) did so 
(6, 172, 173). In Baastrup's study (6), no lithium patients relapsed, but 54% on placebo did. Similar results were obtained by Mendlewicz and associates ( 174, 175) in 
a study conducted in New York City. Overall, when both the American and the European studies were combined, the drug—placebo difference was about 
45%.

Coppen et al. (176, 177) performed a collaborative study at four separate centers, randomly assigning patients to lithium or placebo for up to 2 years. This study used 
a slightly different design, in that patients who relapsed or became more symptomatic, short of relapse, were treated with other medications (excluding lithium) so they 
could remain in the study. The results were consistent with earlier findings. In the United Kingdom, Cundall and associates ( 178) confirmed these earlier findings in a 
separate study.

Our analysis also included Persson's Swedish study, which used matched patients ( 179). Despite some methodological flaws, we feel it was a valid study and should 
be counted even though it only met criteria for a class II design. Their findings were also consistent with the overall results.

Mander and Louden (180) studied 14 patients with a history of mania—by Diagnostic and Statistical Manual of Mental Disorders, 3rd ed. (DSM-III) criteria—who 
entered a randomized, double-blind, placebo-controlled, crossover trial. These patients had been stable on lithium for at least 18 months and were not taking any 
other psychotropics. The protocol consisted of three phases, each lasting 4 weeks. During the first phase, patients were stabilized on lithium, with adequate levels, 
and baseline clinical ratings were obtained. During the second and the third phases, the patients were randomized under double-blind conditions to receive an 
additional 4 weeks of lithium followed by 4 weeks of placebo or vice versa, so that patients acted as their own control. Relapse was defined as meeting DSM-III 
criteria for mania, with an increase of at least five points from baseline on the symptom checklist, and a score over 20 on the modified Manic Rating Scale. Seven 
patients during the placebo phase and none during the lithium phase relapsed (p=0.006). The authors concluded that the recognition of withdrawal relapse will lead to 
better use of lithium so that its proven prophylactic advantages can be translated into improved prognosis. Further, unnecessary relapses may be prevented by 
counseling patients about the risks of sudden lithium discontinuation.

Using data from a National Institute of Mental Health collaborative project, Shapiro et al. ( 181) applied a survival analysis model to the reexamination of response to 
maintenance therapy in 117 patients who met Research Diagnostic Criteria for a bipolar disorder. They divided the group according to whether the index admission 
was for a manic or a depressive episode. Patients were stabilized in the preliminary phase and maintained on adequate doses and blood levels of lithium and 
imipramine for 2 months. After this, they were randomized to receive a lithium-imipramine combination ( n = 37), lithium only (n = 45), or imipramine only (n = 35) for a 
24-month study period or until relapse. These authors found that imipramine alone was a poor prophylactic treatment for bipolar disorder and that the combination 
therapy was the most effective strategy, not appreciably increasing the risk of relapse in either group. The most striking difference between their analysis and the 
earlier report of Prien et al. ( 182) was that the combination therapy appeared to be particularly effective after an index episode of depression, and attribute this 
difference in outcome to the use of the survival analysis model.

Finally, Strober et al. ( 183) conducted an 18-month, prospective, naturalistic follow-up study of 37 bipolar-I adolescents (i.e., 13 to 17 years old) stabilized on lithium 
and found a relapse rate almost three times higher in those who discontinued prophylactic lithium (92%), as compared with those who complied (38%). Further, they 
noted that earlier relapse in these patients predicted a greater risk of subsequent relapse; and that an early onset may be associated with a more virulent course, 
resistance to lithium, and the need to consider alternative mood stabilizers. Methodological problems with this study included a small sample size; lack of assessment 
for personality disturbances and intrafamilial environment; only a 4-week initial drug stabilization period; and lack of precision in monitoring compliance to treatment.

Bipolar Manic Versus Bipolar Depressive Phases

It is important to make a conceptual distinction between lithium's relative prophylactic effect for the manic and the depressive phases of a bipolar disorder
 and, by extension, its ability to prevent recurrent depressions in unipolar disorder.

In reviewing these studies, it is useful to distinguish statistical significance from magnitude of association, or effect size. A high correlation involving five subjects may 
be barely statistically significant, but a low correlation involving thousands of subjects may be highly significant. The percentage of patients relapsing on lithium or 
placebo and the difference in their relapse rates are effect sizes, whose probability of being significant is determined by both the difference in relapse rates and the 
sample size. Because most studies noted here had more subjects in the bipolar than in the unipolar group, statistical significance does not provide an adequate 
comparison of the degree of lithium prophylaxis (effect size) in each subgroup ( Table 10-10).

TABLE 10-10. Effectiveness of lithium in preventing recurrence of the manic versus the depressive phase of bipolar disorder

Further, some of the studies did not report the number of manic versus depressive relapses. One exception is Coppen et al. ( 176, 177), who reported the mean affect 
morbidity score of patients receiving placebo (mean ± SD, 0.33 ± 0.05) or lithium (0.09 ± 0.05) for the manic phase, as well as placebo (0.31 ± 0.06) or lithium (0.07 ± 
0.03) for the depressive phase. Thus, this study found very similar prophylactic effects. Baastrup and associates ( 6) reported a comparable number of manic and 
depressed phase relapses in their bipolar patients. In 22 bipolar patients, 12 relapsed: six into a manic phase, five into a depressed phase, and one into a mixed 
phase. By contrast, Prien et al. (182) and Cundall et al. (178) found that lithium had a greater effect in preventing the manic than the depressed phase of bipolar 
disorder. Overall, lithium was effective in preventing both phases of a bipolar disorder.



Bipolar Versus Unipolar Disorder

An important body of evidence from descriptive, clinical, and genetic sources finds that bipolar disorder is a separate entity from unipolar disorder (i.e., genetically the 
two variants breed true; see also the section “ Mechanism of Action” earlier in this chapter). When we pooled data from several studies that investigated bipolar or 
unipolar disorders, lithium was more effective than placebo in preventing relapse in bipolar, as well as unipolar, disorders ( Table 10-11 and Table 10-12).

TABLE 10-11. Lithium maintenance versus placebo in bipolar depressed patients

TABLE 10-12. Lithium maintenance versus placebo in unipolar depressed patients

Naturalistic Trials

We also reviewed a longitudinal naturalistic, collaborative study conducted in three European countries ( 184, 185 and 186). Although not a class I design, it does 
provide a large number of patients and supplements the evidence from double-blind comparisons. Investigators from Denmark, Czechoslovakia, and Switzerland used 
a design similar to Baastrup and Schou's classic naturalistic study (with the addition of their multinational sampling), to compare the relative effect of lithium on the 
course of recurrent unipolar versus bipolar disorder. As an index of prophylaxis effect, the investigators counted the number of episodes that occurred before and 
during lithium treatment, and used a linear regression model to provide a quantitative estimate for lithium's effect. The major independent variable was the length of 
time the patient was free from active disease. Lithium prevented the recurrence of both unipolar and bipolar disorder equally well.

Aagaard and Vestergaard (187) followed 133 consecutive affectively disordered patients (unipolar, bipolar, uncertain diagnosis) on lithium prophylaxis in a 2-year 
prospective, naturalistic design to identify predictors of outcome. The frequency of admissions before the index episode and substance abuse were the primary 
predictors of nonadherence (noncompliance), defined as stopping treatment against medical advice at least once in those 2 years. Nonresponse (defined as more 
than one readmission in 2 years) in compliant patients was predicted by sex (female subjects did worse), age (younger subjects did worse), and chronicity. It should 
be noted that lithium levels (0.5 to 0.8 mEq/L) tended to be in the lower end of the therapeutic range and could have contributed to the higher relapse rate. 
Disappointingly, the overall response rate (63%) was poor, with a mortality rate of 15.3% (seven patients). The authors suggest that patients with a history of 
substance abuse should have lithium prophylaxis combined with intensive support and well-controlled management settings; and that alternative or supplementary 
treatment should be considered for those with frequent prior admissions and a chronic course.

Maj et al. (188) studied the long-term outcome in 79 affectively disordered patients (43 bipolar, 36 unipolar) who had been successfully managed on lithium 
prophylaxis for 2 years. Their goal was to prospectively monitor the course of illness for an additional 5-year period. Forty-nine completed this phase, two died (of 
cancer), seven were lost to follow-up, and 21 interrupted their treatment. Twenty-five patients relapsed (10 bipolar, 15 unipolar) during this period, calling into 
question long-term prognosis, given a favorable initial 2-year response to lithium prophylaxis. The authors discussed several other notable issues, including the 
following:

Although lithium was an effective prophylaxis in 44% of these patients, the relapse rate was higher than that reported by earlier studies.
There was a decrease in morbidity in the 5-year follow-up period, as compared with the prelithium phase.
Some patients, despite adequate treatment with lithium, relapsed after several years of successful prophylaxis, returning to the same level of morbidity as during 
their prelithium period.
Some patients developed a persistent mild dysphoria while on prolonged maintenance lithium.

Attitudes and Adjustment During Remission

The correlates of attitudes toward lithium compliance in bipolar patients were studied by Cochran and Gitlin ( 189). This questionnaire study was part of a larger design 
looking at factors in lithium prophylaxis. The questionnaire packets were sent to 146 patients, 48 of whom were ultimately included in the analysis. This study 
evaluated the usefulness of Ajzen and Fishbein's “Theory of Reasoned Action” to explain the relationships among lithium-related beliefs and attitudes, normative 
beliefs, behavioral intentions, and self-reported compliance with treatment. According to the model, lithium patients' normative beliefs (i.e., beliefs that other relevant 
people such as family, friends, personal psychiatrist, and lithium experts want the patient to take lithium) predict their subjective norms, which is the expectation that 
others want them to take lithium. Subsequently, both the subjective norm and the evaluative behavioral attitudes (i.e., positive nature of treatment) were predictive of 
the patients' reported intent to take lithium. This, in turn, was predictive of concurrent self-reported compliance with the medication regimen. These results 
underscore the importance of the patient-physician relationship in lithium compliance.

The possibility of an adverse effect with prophylactic lithium or some sequelae of affective illness affecting the life satisfaction and adjustment of patients in remission 
was explored by Lepkifker et al. (190). Life satisfaction scores and adjustment scores in four areas were obtained for 100 remitted patients (50 bipolar and 50 unipolar 
patients) matched for sex and age, a control group of 50 healthy individuals, and a control group of patients with personality disorders. Subjects rated their feelings of 
satisfaction in life by indicating their position on a 10-point ladder device that was based on a modification of Cantril's Self-Anchoring Striving Scale. A similar 10-point 
scale was used by patients to assess their levels of adjustment and overall functioning. In addition, the treating psychiatrist or therapist was asked to rate the same 
issues. Patients' life satisfaction and adjustment scores in the various areas investigated were significantly and positively correlated with the corresponding ratings 
given by the psychiatrist in the two scales of adjustment. Analysis of variance and the post hoc Duncan test were conducted on the differences obtained from the four 
groups for life satisfaction, currently, 5 years previously, and 5 years in the future. Unipolar and bipolar patients did not differ from healthy control subjects for current 
life satisfaction, but the mean rating for the other psychiatric control subjects was significantly lower than in any other group ( F =7.92; p=0.001).



Affective patients and healthy control subjects rated life as more satisfying at present than in the past, and they also rated themselves higher than most others on 
scores of life satisfaction at present. The authors concluded that neither lithium as a prophylactic agent nor the affective illness interfered with either the manifest 
functioning or the patients' feelings of satisfaction while in remission.

Long-Term Outcome of Bipolar and Unipolar Mood Disorders

Coppen et al. (191) evaluated the status of 104 bipolar or unipolar recurrent patients after 10 years of lithium maintenance to assess mortality rate, in part because of 
reports indicating unusually high rates, with many deaths attributed to suicide. Compliance was very high, with only 6% discontinuing lithium therapy, and patients 
also received adjunctive antipsychotic and/or antidepressants when clinically indicated. No patient died of suicide during this period, in contrast to the results in 
lithium noncompliant patients. The authors concluded that the absence of suicide resulted from the significant reduction in morbidity achieved by the careful 
administration of lithium.

Schou and Weeke (192) reported on 92 Danish bipolar patients admitted between 1969 and 1983 with a first episode and who committed suicide before July 1, 1986. 
Information was obtained on any prophylactic or continuation treatment at the time of the suicide, and the patients were divided into seven groups (A to G), based on 
the type of treatment and status of their illness. It appeared that 70% of the sample were receiving the best medical and prophylactic therapy available; however, 30% 
may have benefited from a more effective use of the available measures. They noted that previous suicide attempts, complicating alcoholism, and a mixture of 
neurotic or hypochondriacal features should heighten the clinician's suspicion of a potential to commit suicide. They further recommend the following:

That a successful course of ECT should be followed by at least 6 to12 months, and often a lifetime, of prophylactic drug therapy
That prophylactic antidepressants should be given in full therapeutic dosages
That prophylactic lithium should be considered in unipolar patients when antidepressants are unsatisfactory
That conscientious psychological support should be given to improve compliance and help patients to cope with emergent problems in living

Valproate

Data on the maintenance and prophylactic effects of this agent are limited. Several open trials found that moderate to good results were obtained when VPA was used 
alone or in combination with lithium, although adverse effects were more significant in one combination study ( 193, 194). The Physician's Desk Reference notes that 
DVPX has not been evaluated in controlled clinical trials for longer than 3 weeks ( 195). Recently, a large randomized, placebo-controlled, blinded comparison of 
DVPX and lithium in the prophylaxis of bipolar episodes was completed. The study appears to support other evidence of better tolerability of DVPX than lithium. In 
most analyses the efficacy measures, such as time to development of a recurrent manic or depressive episode, favored both DVPX and lithium over placebo. The 
drug—placebo differences were greatest among patients with evidence of more severe bipolar disorder (e.g., those with one or more lifetime hospitalizations for 
mania). Only small and nonsignificant advantages of DVPX or lithium over placebo resulted in those patients with the mildest severity of illness. This may be due to 
fewer relapses than initially predicted in those mildly ill patients treated with placebo ( 196).

Gyulai and colleagues ( 197) reported the results of a large multicenter study in which 372 subjects were randomly assigned in a 2:1:1 ratio to VPA, lithium, or 
placebo. These researchers found equivocal evidence that VPA prevented early termination from the study due to depression when compared with placebo. In the 
VPA group, 6% terminated compared with 16% in the placebo group and 11% in the lithium group. The absolute number of depressive relapses and survival rates in 
all three groups, however, was the same.

Perhaps most crucial are data on the relative benefit of VPA in comparison with lithium for maintenance and prophylactic treatment of rapid cyclers and mixed states. 
In this context, Calabrese and coworkers (136) reported on a naturalistic follow-up study of 10 bipolar, rapid-cycling patients treated with VPA alone or in combination 
with other mood stabilizers and/or antidepressants. When VPA was used as a prophylaxis against manic episodes, psychosis predicted a poor outcome. When this 
agent was used as a prophylaxis against depression, more severe manic episodes predicted a positive outcome, whereas borderline personality predicted a less 
favorable outcome. This is an important issue to confirm, given the strong evidence supporting its acute antimanic effects (see also the section “ Alternative Treatment 
Strategies” later in this chapter).

Conclusion

Maintenance and prophylaxis with lithium, and perhaps other mood stabilizers, favorably alters the longitudinal course of a bipolar disorder.  Thus, efforts to 
enhance long-term compliance are a necessary part of any overall strategy. The incidence of adverse or toxic events is relatively low, and close attention to the more 
clinically relevant consequences can usually prevent serious sequelae ( 198).An issue of critical importance for future research is the potential efficacy of 
alternative maintenance medication for those who fail to respond adequately to acute or long-term lithium therapy.

It is becoming increasingly evident that prevention of relapse, as well as adequate prophylactic strategies for patients with major mood disorders, are much more 
complicated than was originally assumed. Factors that contribute to this situation include the following:

Personal and family histories of psychiatric disorders
Type of presentation at the index episode
Subsequent symptomatic and functional disability
Inadequate or less than aggressive use of combined medication and psychotherapeutic strategies
Lack of effective drug alternatives

On a slightly more positive note, combination treatments, such as combined mood stabilizers or mood stabilizer plus antidepressant, may decrease relapse rates; 
early, aggressive intervention may shorten subsequent episodes; and newer agents, such as VPA, CBZ, or lamotrigine may benefit previously resistant subgroups of 
bipolar disorders. It is also encouraging that patients in good remission on lithium often view themselves favorably compared with normal control subjects on life 
satisfaction and adjustment measures.

It is apparent that the task of generating a systematic body of knowledge to identify prognostic indicators and successful treatment strategies for patients with major 
mood disorders is complicated by a multitude of issues. Results of studies investigating precipitating life events, thyroid status, lithium augmentation, diagnostic 
subtypes, and demographic variables have not yet led to reliable predictors. Similarly, the results of treatment studies with prophylactic and maintenance lithium 
therapy were also varied. It seems, however, that the overall response and mortality rates improved as compliance increased and adjunctive therapy with 
antipsychotics and/or antidepressants or levothyroxine was utilized. Additionally, careful attention to and reduction of stressful life events may prevent or attenuate 
subsequent episodes of the illness.

We have developed an approach to managing patients with bipolar disorder during the maintenance phase ( Fig. 10-2). Another approach to the management of 
bipolar, depressed episodes is contained in Figure 10-4.



FIG. 10-2. Maintenance strategy for bipolar disorder.

FIG. 10-4. Strategy for the treatment of bipolar depression.

Alternative Treatment Strategies

Although lithium has been a major advance in the pharmacotherapy of severe mood disorders, a number of problems limit its usefulness, including the following:

Slow onset of action in treating an acute episode
Diminished effectiveness in severe manic exacerbations
Inadequate response
Nonresponse
Partial response
Intolerance to lithium
Adverse effects 

Thyroid
Renal (e.g., excessive urination)
Troublesome adverse effects (e.g., mental dulling, tremor, edema, weight gain)

Noncompliance (often due to adverse effects)

Further, certain subgroups of affectively disordered patients may be less likely to benefit from lithium, including the following:

Rapid cyclers (5% to 20% of all bipolar patients)
Dysphoric, mixed, or complex mania (up to 40% of all episodes)
More severe episodes (e.g., with associated psychosis)
Schizoaffective disorder
Organic mood syndromes
The elderly manic patient
Patients with: 

Coexisting alcohol or substance abuse
Personality disorders
Mental retardation

As a result, there are ongoing attempts to develop alternative strategies for these patients ( 11, 18, 121).

Because lithium has long been the standard treatment for bipolar disorder, it is often the drug of first choice. Increasingly, however, VPA has emerged as a viable 
alternate first-line therapy. CBZ, marketed as an anticonvulsant, has also been studied and used for its mood-stabilizing properties. There has never been a definitive 
controlled study, however, comparing the efficacy of lithium with other mood stabilizers in difficult-to-treat manic patients.

Other Anticonvulsant Drugs

Given the success of VPA and CBZ, there has been an increasing interest in clarifying whether other anticonvulsants also have mood-stabilizing properties. 
Clonazepam appears to have nonspecific effects on hyperactivity and related anxiety features. Other anticonvulsant agents, such as lamotrigine, gabapentin, 
topiramate, and tiagabine have also been considered. Preliminary findings indicate that lamotrigine may also be beneficial for the depressed phase of bipolar 
disorder. Phenytoin, available since the 1940's, has rendered results that are generally (but not always) disappointing ( 199).

The rationale for the use of selected anticonvulsants in the treatment of bipolar disorder is based on the following factors:

Only partial response or refractoriness to lithium
Possible improved efficacy for specific subtypes
Noncompliance with lithium due to intolerable adverse effects
Lack of antipsychotics' more serious complications, such as tardive dyskinesia, neuroleptic malignant syndrome, other extrapyramidal reactions, or significant 
hypotension
Combination strategies involving lithium, VPA, and CBZ may have beneficial additive or synergistic effects in selected patients with lithium plus VPA the most 
frequently used combination (200, 201)

Carbamazepine

CBZ is indicated for the management of temporal lobe epilepsy and paroxysmal pain disorders. Its anticonvulsant actions are apparently associated with the ability to 
reduce postsynaptic responses and to block posttetanic potentiation. The initial half-life ranges from 25 to 65 hours, but due to CBZ's ability to induce its own 
metabolism (i.e., autometabolism), this may be reduced to 12 to 17 hours after several weeks of treatment. Its primary psychiatric application has been as a treatment 
for bipolar disorder, based on the initial work of two Japanese groups in the early 1970's ( 13, 14). Interestingly, CBZ has a chemical structure resembling imipramine 
and was originally synthesized as a possible antidepressant agent.

Of note, the FDA has only approved CBZ for certain seizure and paroxysmal pain disorders, but not for the treatment of mood disorders. While the use of drugs for 
other than FDA-labeled indications is a common and appropriate practice, this should always be discussed with patients, as well as their families. Proper 
documentation includes the discussion of the rationale and the potential complications (see also the section “ Informed Consent” in Chapter 2).

Our qualitative and quantitative analyses of CBZ's efficacy in acute mania, as well as for maintenance therapy, find it to be a potential alternative therapy 
when lithium or VPA are unsuccessful. There is also an emerging argument for its preferential use in certain lithium-resistant subtypes; however, the amount and 
quality of the data thus far limit any firm conclusions.



Indications and Contraindications

CBZ's spectrum of efficacy appears similar to that of lithium; however, as noted earlier, it may be superior to lithium in mixed or dysphoric mania, rapid 
cyclers, and more severe episodes (e.g., fulminant, aggressive, psychotic) (202). The number of patients treated with CBZ for acute mania in some form of 
placebo-control design is very limited. In fact, we are not aware of any double-blind, placebo-controlled, parallel design studies addressing this question (i.e., class I 
design).

Efficacy for Acute Treatment

Reviews of the literature comparing CBZ or oxcarbamazepine with placebo, lithium, or various antipsychotics for acute mania find a response rate approaching 70% 
(203, 204). One of the problems with this literature, however, is that most studies qualify for only a class III design (see also the section “ Evaluation of Drug Study 
Designs” in Chapter 2).

As noted earlier, the first controlled empirical study of the effects of CBZ on behavior was done by Dehing ( 12), who described its behavioral effects in epileptic 
patients. He reported that it made them more active and communicative; less egocentric and stubborn; improved dysphoria, emotional lability, aggressiveness, and 
outbursts of rage; and had a positive effect on apathy, depression, anxiety, and hypochondriasis. He then studied its effects in a mostly nonepileptic, chronic 
psychiatric population that suffered from such varied disorders as dementia, psychosis, mental deficiency, and psychopathy, but not bipolar disorder. In a double-blind 
random-assignment design, he treated most of these patients for 1 month with placebo or CBZ. He continued the investigation after the double-blind phase on 
patients initially assigned to placebo and added others to the trial, for a total of 58 patients. Those receiving CBZ showed a marked improvement, in contrast to those 
on placebo, but there were two patients on CBZ who developed either a slight or a marked aggravation of their disorder.

Dehing qualitatively identified aggressiveness and outbursts of rage as the symptoms most helped by CBZ. It is of interest that, in addition to both VPA and lithium's 
mood-stabilizing effects, there is evidence they also exert an antiaggressive effect ( 205). This raises the question of whether these agents act at a more fundamental 
level than the specific disorder being treated. Thus, like anti-inflammatory agents, they may benefit various disorders that share phenomenological and 
pathophysiological similarities.

Carbamazepine/Oxcarbamazepine Versus Placebo. Post and Uhde (206) studied nine manic patients using an ABA design. In our judgment, three patients had a 
good response to CBZ and relapsed when switched to placebo; one had an equivocal response but relapsed when CBZ was discontinued; one responded to CBZ but 
failed to relapse on placebo; and three neither demonstrated a clear-cut response to CBZ nor relapsed when administered placebo later. To some degree, the 
placebo lead-in period in the ABA design controls for the placebo effect, but with no true control group, we cannot be sure improvement was due to cycling, 
spontaneous remission, nonspecific effects of hospitalization, or an unrecognized carryover medication effect.

Emrich et al. (133) treated six patients with oxcarbamazepine, the keto derivative of CBZ. Three showed a good response, with one improving during two separate 
episodes. Here again, the design was a class III type, with no control group, and although the outcome was suggestive of efficacy, it is not definitive.

Goncalves and Stoll (207) studied six patients on CBZ and six on placebo; however, substantial amounts of antipsychotic augmentation were used. Virtually every 
placebo patient had some additional haloperidol, and two of three also received other supplemental antipsychotics. In the CBZ group, four of six received 
supplemental haloperidol, with none needing other antipsychotics. Despite the greater use of antipsychotics in the placebo group, the CBZ group was found 
statistically superior. Because significant amounts of concomitant antipsychotics were used, it is hard to draw any firm conclusion, but the outcome could be 
suggestive of the need for antipsychotic supplementation when CBZ is used.

Carbamazepine Versus Lithium. Other relevant evidence for CBZ comes from studies comparing it with standard treatments. Lerer et al. ( 208) compared CBZ with 
lithium without concomitant medication. Fourteen patients were randomly assigned to lithium and 14 to CBZ. Lithium appeared superior, with 11 patients improving, in 
contrast to only 4 patients improving with CBZ. A second study, by Small and colleagues ( 100), found CBZ and lithium comparable in efficacy in a group of 52 
hospitalized, treatment-refractory manic patients. This was a double-blind randomized design that followed patients during both the acute (i.e., 8 weeks) and the 
maintenance phase (up to 2 years). There was a trend favoring the lithium group on the survival analysis (p<0.14).

Carbamazepine Versus Antipsychotics. Because there is evidence that lithium is superior to antipsychotics in acute episodes of classic mania, it is relevant to review 
the data comparing CBZ with antipsychotics. There are four studies investigating acute mania (two with random-assignment, double-blind conditions and no 
concomitant drugs) (209, 210, 211 and 212). Although the two class I studies found no statistical difference between CBZ and CPZ, one found a trend favoring CBZ 
and the other CPZ. When a meta-analysis was done combining these two studies, the pooled data show the relative outcomes to be virtually equal. The effect size is 
0.05 and the Z score 0.2, indicating that the two nonsignificant trends virtually cancel each other out. We note that the four well-controlled studies comparing lithium 
with antipsychotics found lithium significantly superior ( Table 10-4).

Carbamazepine Plus Other Psychotropics (Open Studies). In an open study, Okuma et al. (212) added CBZ to the previous treatment of 107 affective, 54 
schizophrenic, and 26 schizoaffective patients. Improvement was 73%, 56%, and 62%, respectively. In an open design, Nolen ( 213) added CBZ to lithium (and, when 
necessary, an antipsychotic and/or antidepressant) in a small group of treatment-resistant manic patients, who then showed further improvement. Kramlinger and Post 
(214) added lithium to CBZ in seven patients with varying degrees of mania, noting that six improved and one worsened. Because there was no control group, we do 
not know whether the patients would have shown similar improvement had the CBZ alone been continued for a longer period of time. Indeed, one responder had been 
on CBZ 2 weeks, and another for 3 weeks, but the other four responders had been on treatment about a month, which is sufficient time for CBZ's effects to peak. 
Thus, although the data are suggestive that lithium may augment CBZ's effect, the absence of a control group and the small sample size do not allow for a definitive 
conclusion.

Carbamazepine Plus Antipsychotics Versus Antipsychotics Alone. Klein et al. (215) augmented haloperidol with CBZ in a group of newly admitted, highly destructive 
psychotic patients (affectively disordered or schizophrenic) and found that 19 of 23 CBZ-augmented patients improved, in contrast to 11 of 20 of the 
placebo-augmented. Mueller and Stoll ( 216) and Goncalves and Stoll (207) using random-assignment, double-blind designs in small samples of six to 10 patients per 
group found that the addition of CBZ to haloperidol also produced some increased benefit over the antipsychotic alone. Specifically, Mueller and Stoll ( 216) found less 
supplemental medication was needed when CBZ was added, and Goncalves and Stoll ( 207) found CBZ superior to placebo supplementation of haloperidol.

Carbamazepine Plus Antipsychotics Versus Lithium Plus Antipsychotics. Lenzi et al. (217) compared patients randomly assigned to lithium or CBZ augmented by CPZ. 
During the first week, every patient required CPZ; in the second week, 14 of 15 patients required it; and in the third week, 11 of 15 patients in each group required it. 
The therapeutic result of the CPZ-CBZ combination was equal to the CPZ-lithium combination, and the only difference was that patients on CBZ required less CPZ in 
the first week. Lusznat et al. (218) also found the CBZ-antipsychotic combination equal to the lithium-antipsychotic combination. In studies in which most but not all 
patients receive two active drugs, the design clouds the effectiveness of the drug alone versus an augmentation strategy. When every patient receives a basic drug 
that is then supplemented with another, one can more readily determine whether the augmenting drug is helpful. All must receive the basic drug in a constant dose, 
however.

Efficacy for Maintenance Treatment

Although data are quite limited, Prien and Gelenberg ( 219) reviewed the literature on drug treatment for the prevention of recurrences in bipolar disorder, emphasizing 
alternative therapies to lithium, especially CBZ, which at that time was the most extensively studied. They felt that the strongest evidence for the prophylactic efficacy 
of CBZ came from other design paradigms such as the following:

Longitudinal trials in which the test drug is periodically discontinued and/or replaced by placebo
Mirror-image longitudinal trials in which the course of illness during treatment is compared with the course of illness during an equivalent time preceding the 
treatment
Long-term open trials evaluating the test drug in patients who have failed to respond to traditional treatments or have a recent history of frequent recurrences

These investigators concluded that, before CBZ can be viewed as a long-term treatment for bipolar disorders, carefully designed prospective controlled trials with 



adequate sample sizes are needed to confirm its efficacy and safety and to establish its specific indications and range of clinical effects.

Eight randomized, double-blind studies compared this agent with lithium for maintenance treatment averaging 1.7 years. The sample totalled 332 patients, with both 
drug groups demonstrating a comparable relapse rate over this time period ( Table 10-13). These studies, however, allowed concomitant medication and had other 
methodological problems (208, 220, 221, 222, 223, 224 and 225). In a related study, Stuppaek et al. (226) conducted a 5-year naturalistic follow-up of 15 unipolar 
depressive subjects switched from lithium to CBZ and found the rate of depression decreased from 2.11 to 0.7 depressed episodes per year. Lusznat et al. ( 218) 
studied 54 acutely manic patients who were allocated on a double-blind basis to either CBZ or lithium. The short-term effects of treatment were evaluated in an initial 
6-week acute phase, and the prophylactic effects in 29 patients up to a year. Additional “rescue” medications consisted of antipsychotics, antidepressants, and 
sedatives. Nine of the patients in the CBZ group had a satisfactory result (i.e., did not relapse during the 12-month follow-up), compared with five in the lithium group. 
The authors speculated that insufficient doses may have contributed to the poor results in both treatment groups. No statistically significant differences were found, 
however, with CBZ slightly less effective than lithium for acute mania and slightly more effective as a prophylactic treatment. We would again note that the existing 
data do not constitute the strict demonstration of efficacy (i.e., in comparison with placebo) that is required for FDA approval ( Table 10-13).

TABLE 10-13. Lithium versus carbamazepine: maintenance treatment

Administration of Carbamazepine

The routine pretreatment workup includes assessment of baseline hematological and hepatic functions, because these two organ systems may be adversely affected 
by CBZ. Once baseline medical status has been established, typical starting doses are 400 to 600 mg/day, given in divided doses. Increments of 200 mg/day can be 
given every 3 to 5 days until adverse effects preclude higher dosing or desired clinical response is reached. Less aggressive titration and even dose reduction may be 
required early in the treatment until the patient develops tolerance to its adverse effects. In terms of adequate blood levels, 4 to 12 µg/mL is considered the accepted 
therapeutic range for CBZ when used as an anticonvulsant, but an ideal blood level of CBZ as an antimanic is unknown. Preliminary data, however, find a relationship 
with CSF levels of CBZ's principal epoxide metabolite and clinical response. Therefore, it is desirable to titrate the dose based on clinical response and adverse 
effects rather than rigidly relying on plasma levels. As we discuss later, therapeutic drug monitoring of CBZ, especially during the first several weeks of therapy, is 
crucial due to the phenomenon of autometabolism and the potential for clinically significant drug interactions.

Case Example: A 23-year-old woman with a long history of bipolar disorder resistant to lithium monotherapy and characterized by mixed episodes and rapid cycling 
was hospitalized in a manic phase. She was on lithium, CBZ, and trifluoperazine, with a therapeutic lithium level but a CBZ level of only 5 µg/mL. The patient 
underwent a washout, during which she deteriorated, and was then placed on DVPX. Because of increasing confusion, nausea, and vomiting at therapeutic levels, 
she was switched back to CBZ plus low-dose trifluoperazine. She had minimal response to CBZ blood levels in the range of 6 to 10 µg/mL, but when levels were 
titrated up to a range of 12 to 14 µg/mL, she demonstrated marked stabilization in mood, with minimal adverse effects. When the antipsychotic was discontinued, the 
patient continued to do well and was discharged to outpatient follow-up.

Whereas the sequence is strongly suggestive of a beneficial effect with higher CBZ levels, we cannot rule out the possibility of a spontaneous improvement due to her 
history of rapid cycling.

Lamotrigine

Lamotrigine has been approved as an adjunctive treatment for partial and generalized seizures. Its mechanism of action is thought to involve inhibition of glutamate 
release (227, 228). Open-label, case series reports and ongoing double-blind, controlled trials have explored this agent's usefulness in both bipolar mania and 
depression (229, 230).

Earl et al. (231, 232) added lamotrigine to the current anticonvulsant in 326 rapid-cycling, bipolar I and II patients in an open-label design. Approximately two-thirds of 
the patients who were experiencing a depressive episode at the time of study entry took lamotrigine for 8 to 12 weeks. Patients experiencing a clinical response were 
then discontinued from other medications and randomized into a double-blind study of lamotrigine or placebo for 26 weeks of continued treatment. Because this was a 
severely ill population, most eventually relapsed. However, the relapse rate in patients treated with lamotrigine monotherapy was lower than the placebo group. 
Together with placebo-controlled data for lamotrigine in acute bipolar depression, this report suggests that lamotrigine possesses efficacy in rapid-cycling, bipolar 
disorder and may complement other mood stabilizers.

In a double-blind comparison of lamotrigine versus desipramine or placebo, 450 unipolar depressed patients were studied. Lamotrigine was found to be significantly 
better than placebo, with desipramine falling between lamotrigine and placebo in terms of efficacy.

These early trials indicate a possible bimodal therapeutic effect with lamotrigine for both the manic and depressed phases . Low starting doses and slow 
titration are required, however, due to the increased risk of rash (approximately 10%), of which 1% may be more severe and possibly life-threatening ( 233), limiting 
this agent's use for acute episodes.

Gabapentin

Gabapentin has been approved in the United States since 1993 for adjunctive use in the management of treatment-refractory partial epilepsy. Early evidence in 
open-label trials indicated possible mood-stabilizing properties ( 227, 234). Recent data from a placebo-controlled crossover trial, however, found no difference 
between gabapentin and placebo for manic or depressed episodes ( 235).

Topiramate

Topiramate is a recently approved anticonvulsant whose mechanism of action may be similar to that of VPA and CBZ. Topiramate in doses averaging 300 to 400 
mg/day has been reported to improve mania and the course of bipolar disorder when used as an adjunct to other agents ( 236, 237). For example, Eads et al. (238) 
reported the results of an open-label trial of topiramate used as either a primary or adjunctive treatment for refractory bipolar disorder. Although about half of the 
patients discontinued topiramate because of side effects, those who tolerated this agent were reported to clinically improve. Forty-five subjects were diagnosed with 
bipolar I (n = 27) or bipolar II (n = 18) depression (239). They received open-label topiramate (mean dose = 275 mg/day; range = 100 to 400 mg), which was added to 
previous mood stabilizers and antidepressants, as well as other psychotropics. Nineteen patients had a full response, and only five dropped out because of failure to 
respond. Of note, seven patients lost weight that they had previously gained while on lithium and VPA.

Recently, Calabrese (240) reviewed the use of topiramate in bipolar disorder and also presented the results of two additional studies. He noted that, thus far, 
topiramate had been studied in 12 open clinical trials involving a total of 224 patients, mainly in manic and mixed states, and generally as an augmentation strategy. 



Overall, these studies reported a 50% response rate.

Topiramate was also used as monotherapy in an open-label, collaborative, pilot study conducted by three groups of experienced investigators. Eleven acutely manic 
patients who were nonresponsive to lithium, VPA, or their combination continue to manifest significant symptoms with a mean baseline Young Mania Rating Scales 
(YMS) score of 32. Five of 11 patients had a substantial response ( n = 3) or a partial response ( n = 2) to the introduction of monotherapy with topiramate.

Calabrese also reported on a 21-day, random-assignment, double-blind, multicenter trial involving 20 sites in the United States. Ninety-seven patients were 
randomized to placebo or two different doses of topiramate (i.e., 256 or 512 mg/day). Although both doses of topiramate produced a slightly greater reduction in the 
YMS baseline scores than placebo, the difference was not statistically significant. A dose-related, statistically significant improvement on the GAS, however, was 
noted for topiramate compared with placebo. Thus, the 256-mg dose produced a statistically superior improvement in comparison with placebo and the 512-mg dose 
almost doubled the rate of improvement over that achieved with the 256-mg dose. Although the study failed to find significant changes on the YMS scale, changes in 
the GAS scores were clearly significant, indicating possible efficacy for topiramate.

Tiagabine

Tiagabine is another recently approved anticonvulsant whose mechanism of action is thought to be blockade of GABA reuptake. Preliminary experience in an 
open-label trial of either monotherapy or augmentation therapy with this agent has not been promising ( 241).

Electroconvulsive Therapy

ECT is the only clearly established bimodal therapy in that it is equally effective for both the depressed and manic phases of the disorder.  Although the 
primary indication for ECT is a severe, unremitting, or drug-nonresponsive depressive episode, data from as early as the 1940's support its use for the treatment of 
acute mania, particularly manic delirium ( 242, 243 and 244). Based on clinical experience, we would expect mania to remit rapidly with ECT, whereas lithium can take 
weeks. Hence, there may be a superiority for ECT over lithium in the early phases of treatment. What the final outcome would be is more problematic, but clearly, 
there is a need to further explore the efficacy of ECT in mania. In this light, Schnur and colleagues ( 245) reported on the relationship between various pretreatment 
symptoms and therapeutic outcome to ECT in 18 manic patients. They found that although severity of mania was not predictive, anger, irritability, and suspiciousness 
were more characteristic of nonresponders to ECT.

Case Example: A 28-year-old woman had been stable on lithium treatment for several years. When she became pregnant, her lithium was discontinued, and within a 
few weeks she was hospitalized for a severe exacerbation of mania unresponsive to CPZ in doses up to 1,200 mg/day. After a course of ECT she became euthymic 
and was adequately maintained on lower doses of CPZ (i.e., 50 to 100 mg/day) for the remainder of her pregnancy. The delivery and the immediate postpartum period 
went well, but lithium was not resumed because she opted to nurse her infant. Several weeks later, she was rehospitalized for an episode of depression, which also 
responded to a course of ECT. She then agreed to discontinue nursing her child and resume lithium. The patient was doing well at follow-up 1 year later.

Because the issue of informed consent is often problematic in such emergencies, a court-appointed partial conservator may be required to provide substituted 
permission for treatment (see the section “ Informed Consent” in Chapter 2).

Efficacy

Uncontrolled studies since the mid-1970's ( 246, 247) have reported on ECT's comparable or superior benefit to antipsychotics or lithium. In a random assignment 
design, Small et al. (248) found that both the bilateral ECT (BILAT-ECT) and the lithium-treated groups improved from baseline levels. Further, at all time points the 
ECT-treated group showed a greater improvement, reaching statistical significance by weeks 6, 7, and 8. These patients were then followed for up to 2 years with 
maintenance therapy at the clinician's discretion. No differences in relapse rates, recurrence, or rehospitalization between the two groups were found. The authors 
concluded that BILAT-ECT was an effective and safe treatment for acute mania that could be used in patients unable to tolerate or benefit from lithium or who may 
pose an immediate danger to themselves because of the severity of their episode.

Small's study, however, has several methodological issues that complicate the interpretation of its results. First, most patients randomly assigned to lithium or ECT 
also received antipsychotics. Second, those initially assigned to receive lithium began ECT 2 to 6 weeks later, so that all had been receiving a course of ECT for 2 to 
5 weeks before the final evaluation. Third, the authors note that “most of the patients who underwent ECT were also taking lithium by the fifth week and had plasma 
levels between 0.51 and 0.69 during weeks 4 to 8 of the study.” Clearly, the most appropriate time to interpret the study would have been in the first 3 weeks, when 
only two of the patients receiving lithium had also received ECT and few ECT patients had begun lithium. When we looked at this period, there was no difference 
between the treatment groups. Again, this could be artifactual because the majority of the patients were receiving antipsychotics as well.

Mukherjee and colleagues (244) recently summarized the outcome in acute mania treated with ECT over a five-decade period. In almost 600 patients, approximately 
80% demonstrated marked improvement or full remission.

Administration of Electroconvulsive Therapy

The administration of ECT to treat acute mania generally follows the same guidelines as for depression  (see also Chapter 8). There is some evidence that 
lithium should be discontinued during a course of ECT treatments to avoid an increased risk of neurotoxicity. Some investigators indicate that bilateral (BILAT) rather 
than unilateral nondominant (UND) electrode placement may be the procedure of choice, but this opinion is not universal ( 249). A controlled trial by Milstein et al. 
(250) randomly assigned patients in a partially blinded design to receive lithium or ECT for an 8-week, acute treatment period. Initially, those patients assigned to the 
ECT group were given UND administration but did not respond. The design was then altered, and all subsequent patients were administered BILAT-ECT. Statistical 
and clinical comparisons were then based on the BILAT-ECT versus the lithium-treated groups, with ECT demonstrating superior efficacy over the 2-month trial 
period.

Complications

The central and the peripheral effects of ECT, as well as associated complications, are discussed in detail in the sections on ECT for depression (see the section 
“Electroconvulsive Therapy” in Chapter 8).

Experimental Therapies

Calcium Channel Antagonists

CCAs (channel blockers; influx inhibitors) have been used primarily for the treatment of cardiovascular disorders (e.g., supraventricular arrhythmias, angina, and 
hypertension). Agents such as verapamil exert their effects by modulating the influx of Ca 2+ across the cell membrane, thus interfering with calcium-dependent 
functions. Based partly on the common effects of lithium and this class of drugs (e.g., effects on Ca 2+ activity), the CCAs have been studied as a potential treatment 
for mania. Janicak et al. (251) reported the results of a 3-week, double-blind comparison of verapamil versus placebo, which did not demonstrate a beneficial effect for 
verapamil (up to 480 mg/day) in 33 acutely manic hospitalized patients.

Post and colleagues (252, 253) have suggested that voltage-gated calcium antagonists, such as nimodipine, may be more effective, especially in treatment-resistant 
and ultrarapid and ultradian cycling patients (i.e., cycles every several weeks or hours, respectively). This is in part because such agents may penetrate the 
blood—brain barrier more readily than verapamil.

Efficacy

Levy and Janicak (254) recently published a review of the controlled trials using various CCAs for the treatment of bipolar disorder. Results are summarized in Table 



10-14.

TABLE 10-14. CCAs for bipolar disorder: open and controlled trials–positive outcomes

Verapamil Versus Placebo. Verapamil has been the most extensively studied CCA for bipolar disorder. Dubovsky ( 255) demonstrated a reduction of mania with 
verapamil in three patients, and later included four more in a random-assignment crossover study comparing verapamil with placebo. Unfortunately, one of the seven 
patients did not undergo the placebo arm of the study. Five showed a relatively dramatic response to verapamil, and the sixth a slight trend toward improvement. The 
patient who failed to undergo the placebo arm also showed some improvement with verapamil. Given the degree of improvement, these data suggested potential 
efficacy.

In a single-blind crossover design comparing verapamil, lithium, and placebo in 12 manic patients, Giannini et al. ( 256) found no difference between lithium and 
verapamil. The study is inconclusive, however, because it is not clear whether these patients were in an acute manic episode. If not, a month's trial is insufficient to 
evaluate the maintenance properties of either. The predominant symptoms, as measured by the BPRS, were mild depression, anxiety, tension, and guilt, with only a 
slight degree of excitement or grandiosity (i.e., ratings of 2.5 and 1.7 on a 7-point scale, respectively, at the beginning of the study), and virtually no patients had 
hallucinations or delusions. Although this was an AB paradigm and not a random-assignment crossover design with a control group, it did support the benefit of 
verapamil. Thus, patients went from mildly symptomatic to remission over a 30-day treatment period, worsened during the 10-day placebo period, and then improved 
again when they received lithium for 30 days.

Dose and coworkers (257) compared verapamil with placebo in eight patients using an ABA design. Seven showed some degree of response, five with symptoms 
reemerging to a minor extent with placebo, and two showing no relapse on placebo. A concomitant antipsychotic was used in two and lithium in one.

Verapamil Versus Other Psychotropics. Garza-Trevino et al. (258) conducted a 4-week, randomized, double-blind study comparing verapamil with lithium for acute 
mania and found no clinical or statistically significant differences between the two treatments. These results are difficult to interpret, however, because data about the 
amount and timing of rescue medication (i.e., haloperidol, lorazepam) were not presented. Further, more patients on verapamil required these agents.

Arkonaç and his coworkers (259) investigated verapamil in comparison with lithium in a random-assignment, double-blind, crossover study of 15 manic patients (4 
weeks of lithium or verapamil, 10 days of placebo, and then a crossover to the other agent). Subjects improved on lithium but unexpectedly worsened with verapamil. 
This was a well-controlled study of verapamil, but unfortunately did not confirm the previous results. Further, it is only available in abstract form, and the complete 
publication is needed to evaluate the study critically; its outcome, however, suggested caution in interpretation of earlier positive results.

Giannini (260) studied 24 patients in a random-assignment crossover design, finding verapamil superior to clonidine; however, quantitative measures of change, such 
as BPRS scores, were not provided.

Hoschl and Kozeny (261) reported that the degree of improvement was comparable in 12 manic patients treated with verapamil, 24 with antipsychotics, and 11 with 
antipsychotics plus lithium.

By contrast, a number of studies have not found verapamil monotherapy to be effective for acute mania ( Table 10-14). Several case reports in the literature have not 
supported verapamil's potential antimanic properties. For example, Barton and Gitlin ( 262) found that none of eight acutely manic or hypomanic patients treated 
openly improved on verapamil. By contrast, there are several case reports of hypomania (some monoamine oxidase inhibitor—induced) improving with verapamil. 
Dubovsky (255) notes that, in his experience with spontaneous mania, he has been unimpressed with verapamil in patients who had previously been unresponsive to 
lithium.

In a randomized, single-blind trial of 40 patients receiving lithium or verapamil, Walton et al. ( 263) found lithium to be superior to verapamil on all measures. Potential 
confounding factors included the use of lorazepam throughout the study as a rescue medication given both intravenously and orally, a 1-day washout period, and the 
use of antipsychotic medications on the last day of the study.

To our knowledge, the only prospective, placebo-controlled, double-blind, parallel trial to assess verapamil's efficacy in treating acute mania has been conducted at 
our institution. In this 3-week study, Janicak et al. ( 251) randomized 32 patients to placebo (15 subjects) or verapamil (17 subjects) and assessed clinical outcome 
using the BPRS, Hamilton Depression Rating Scale, and Mania Rating Scale. Twenty-two subjects dropped out before completing the entire study because of clinical 
deterioration (10 verapamil subjects and eight placebo subjects) or lack of cooperation (four verapamil subjects). Mean number of treatment days in those subjects 
receiving placebo and verapamil was 13.3 and 9.3, respectively. Rescue medications (chloral hydrate or lorazepam) were limited to the washout period and only 
during the first week of the double-blind phase. In a last observation carried forward (LOCF) analysis, no statistical difference was observed in terms of efficacy 
between verapamil and placebo. Verapamil did not appear to be useful as monotherapy in treating manic symptoms, inasmuch as most subjects receiving verapamil 
did not complete the 3-week study.

Thus, the evidence to support verapamil's efficacy in treating acute mania rests on two placebo-controlled studies with small sample sizes (i.e., fewer than eight 
patients), five partially controlled studies, and two open trials ( Table 10-14). By contrast, one placebo-controlled study with a larger sample size (i.e., 32 patients), two 
partially controlled studies (i.e., with 40 and 15 patients, respectively), and two open trials had negative results ( Table 10-14).

We conclude that if CCAs are effective, it may be for only a small subgroup of manic patients. Alternatively, other agents in this class (e.g., nimodipine) that pass the 
blood—brain barrier more readily may be better candidates to study.

Administration of Verapamil

Doses of verapamil reported to have antimanic effects have ranged from 80 mg b.i.d. to 160 mg t.i.d. Typically, the initial dose is 80 mg two or three times daily, with 
rapid escalation up to, but not exceeding, 480 mg/day. (Personal communication with Dubovsky and Giannini indicates some patients may require and safely tolerate 
doses up to 640 mg/day.) The drug is usually well tolerated, and no specific laboratory monitoring is required. Further, its lack of teratogenic potential makes this (and 
perhaps other CCAs) attractive alternatives to agents such as lithium, VPA, and CBZ.

Noradrenergic Agents

Clonidine

This a a2-noradrenergic presynaptic receptor agonist is approved by the FDA as an antihypertensive. The rationale for using clonidine for mania is based on the 
original catecholamine hypothesis (21, 22), which postulates a hyperfunctionality of the noradrenergic system predisposing to mania. Because the hypothesis 



suggests that increases in NE neurotransmission may underlie such symptomatology, drugs that decrease central NE activity might prove to be therapeutic. Early, 
less well-controlled reports indicated a possible benefit for this agent, either alone or as a substitute for antipsychotics, in an acute manic exacerbation. Our own 
subsequent, double-blind, placebo-controlled trial, however, did not support such efficacy when clonidine was used alone for moderate-to-severe exacerbations of an 
acute manic episode (264). Of interest, a similar line of reasoning has also generated some equivocal data for the b-blocking agent, propranolol ( 265, 266 and 267).

Efficacy. A number of open trials initially reported positive results with the use of clonidine for treating acute mania. For example, Jouvent et al. ( 268) observed 
improvement in three of eight bipolar patients and partial improvement in three others in an open trial with doses of clonidine ranging from 0.15 to 0.45 mg/day. But 
patients were also taking various concurrent drugs (i.e., droperidol, diazepam, CPZ, and lithium). A subsequent study found that three bipolar patients experienced 
rapid and complete remission with the addition of clonidine in doses ranging from 0.4 to 0.8 mg/day ( 269). Hardy et al. (270) treated 24 newly admitted acutely manic 
patients with doses ranging from 0.45 to 0.9 mg/day, in addition to droperidol (25 to 50 mg orally), if necessary, and some were also maintained on their previous 
lithium regimen. Thirteen patients showed either marked or partial improvement within 5 days of treatment. Four others, in the higher dose range (0.75 to 0.9 mg/day), 
did show some worsening, particularly in aggression and hostility, that improved when the drug was discontinued. Another study reported that three 
treatment-resistant manic patients demonstrated a rapid response with the addition of clonidine (0.2 to 0.4 mg/day) to their treatment regimens ( 271).

Three different, partially controlled trials for acute mania have also been reported ( 260, 272, 273). In the first study, 11 patients were administered clonidine in three 
divided doses of 17 µg/kg/day (or approximately 1.2 mg/day) under double-blind conditions. The blind consisted of telling patients and treating physicians that the 
capsules might or might not contain active medication, when in fact all patients received clonidine. No concurrent medications were given. After 25 days, patients 
showed significant reductions in their Biegel-Murphy Manic State rating scores, and all eight who discontinued the drug relapsed. Hypotension and sedation were 
present but tolerated. The second study was a double-blind, crossover design comparing clonidine (17µg/kg/day) with verapamil (80 mg p.o. q.i.d.) in 20 manic male 
patients for two 20-day periods separated by a 5-day placebo crossover phase. Verapamil demonstrated greater antimanic properties and caused no adverse effects, 
in contrast to clonidine, which also produced significant hypotension. The third study had a design similar to the second, but the comparison treatment was lithium and 
the two treatment phases were 30 days long, separated by a 15-day placebo crossover phase. The doses of clonidine were again 17 µg/kg/day, and the lithium dose 
was adjusted to maintain serum levels at 1.2 mEq/L. Lithium was statistically superior to clonidine after the first 30-day period, while after the second 30 days, neither 
drug group was significantly better than the other, but the trend favored the lithium group. It is not clear whether these patients were in an acute exacerbation or on 
maintenance therapy. If the latter situation were true, the time period would be too short to adequately assess efficacy.

As noted earlier, in the only double-blind, placebo-controlled, parallel design study of clonidine, Janicak et al. ( 264) studied a group of acutely ill, hospitalized manic 
patients, many with associated psychotic features. After a washout period averaging 1 week, patients were randomly assigned to receive either clonidine or placebo 
for a 2-week trial. The intent was to ascertain whether clonidine alone had any inherent antimanic properties, and therefore, no other concomitant psychotropics were 
allowed. Unfortunately, improvement in either group was minimal and did not differ, with some patients on clonidine developing problems with rash and hypotension. 
Doses of clonidine were comparable with those reported in prior positive studies, averaging 0.5 mg/day.

Other possible uses, not addressed in this study, are the potential benefit of clonidine as an adjunct to lithium or anticonvulsants, possibly serving as a substitute for 
anxiolytics or antipsychotics, or its benefit in less severe exacerbations of mania.

Other Treatment Strategies

A number of other theoretically interesting and potentially clinically relevant treatments have also been studied, including the following:

Cholinomimetic agents
Drugs that enhance 5-HT functioning (e.g., precursors such as L-tryptophan)
Psychostimulants (such as amphetamines or methylphenidate)
Atypical antipsychotics
Omega-3 fatty acid
Tamoxifen

We would emphasize that, while all of these approaches are theoretically important and may possess clinical applicability, with the exception of the 
atypical antipsychotic olanzapine, none is presently approved by the FDA for treatment of bipolar disorder.

Cholinomimetic Agents

The beneficial effect of precursors (e.g., lecithin), cholinesterase inhibitors (e.g., physostigmine, donepezil), or drugs with cholinomimetic effects (e.g., bethanechol) 
for actue mania was discovered in part from the work of Janowsky et al. (29), leading to their cholinergic—noradrenergic balance hypothesis. Interestingly, lithium is 
also able to raise RBC choline concentrations and CNS cholinergic activity ( 274).

Serotonin Agents

Limited evidence indicates that the amino acid precursor of 5-HT, L -tryptophan, may be useful, alone or in combination with other antimanic agents to enhance 
overall efficacy. Contaminants in the production of this agent led to several cases of the eosinophilia myalgia syndrome (EMS) and its removal from the market for 
several years.

The possible antimanic effect of this 5-HT precursor was postulated based on the permissive hypothesis concept of diminished 5-HT activity. When oral doses of 
L-tryptophan (1 to 4 g) are administered, there is evidence of increased 5-HT synthesis. Three of four double-blind studies yielded positive results, holding the 
promise of an effective antimanic treatment (275). An advantage of this drug is its relative lack of other adverse effects.

Fenfluramine, which has serotonergic agonist properties, has also been considered, but data are lacking to support or refute any antimanic properties and concerns 
about cardiac effects have led to its removal from the market (276).

Psychostimulants

Anecdotal case reports and small sample size trials have shown some benefit for the use of psychostimulants to manage episodes of excitability in mania. This 
counterintuitive, paradoxical effect parallels their beneficial use in children with hyperactivity ( 277). The theoretical basis may be related to an indirect effect of these 
agents that leads to enhancement of 5-HT functioning.

Novel Antipsychotics

Early reports found clozapine to benefit some affectively disordered patients (e.g., bipolar, schizoaffective) who had previously been treatment-refractory, but 
improved rapidly and significantly on this agent ( 108, 109, 278). Further, many patients were able to sustain their early gains in psychosocial functioning over a 
3-5-year period. The low incidence of EPS and TD also increased interest in potentially new indications for these agents.

The role of these agents, either as primary or adjunctive treatments for mood disorders, has yet to be fully explored ( 106, 108, 279, 280 and 281). Theories have 
included the differential effects of clozapine on dopamine receptor subtypes (e.g., increased activity at the D4 receptors, which exist in high density in the limbic 
system) and the greater 5-HT2 to D2 antagonism of most novel agents in comparison with neuroleptics (282). More recently, controlled trials indicate that novel 
antispychotics (NAPs) may play an important and perhaps unique role for more severe, psychotic, and/or refractory mood disorders ( 112, 283, 384).

Regarding the dopamine system, Swerdlow (285) writes that subcortical dopamine dysfunction contributes to the symptoms of mood disorders, particularly increased 
or decreased goal-directed behaviors and perceived changes in reinforcement. Still, the author comments that it is not enough to view such pathology in the context of 
too little or too much subcortical dopamine. Thus, given the complex motor, cognitive, and affective disturbances in depression, the role of subcortical dopamine 
dysfunction and antidepressant action should be viewed within the context of an integrated cortico-striato-pallidothalamic circuitry.



Regarding the 5-HT system, Keck et al. (286) cite several lines of evidence to support that the thymolytic effects of clozapine (and perhaps other agents with similar 
properties) are mediated by the antagonism of 5-HT 2 receptors, including the following:

These receptors have been implicated in the action of standard antidepressants.
Most, but not all, platelet radioligand studies in medication-free patients with major depressive disorder have found a significant increase in the number of this 
receptor's binding sites compared with control subjects.
Radioligand binding studies of the postmortem brains of patients with major depressive disorder who did not receive antidepressants showed significant 
increases in the number of these receptors compared with patients who had received antidepressants and normal control subjects.

In summary, the authors believe these lines of evidence support the hypersensitive-postsynaptic, serotonergic receptor theory first proposed by Aprison et al. ( 287).

Clozapine: Acute Clinical Trials. Owen et al. conducted an open-label, compassionate use, clozapine treatment protocol in 37 chronically psychotic patients (25 
schizophrenia; 12 schizoaffective) (288). Clozapine produced a highly significant improvement in psychopathology as measured by the BPRS. Interestingly, 
schizoaffective patients had significantly lower total scores than their schizophrenic counterparts at the final rating.

McElroy and her coworkers (109) surveyed the response of 85 consecutive patients, including 14 bipolar patients with psychotic features, who received clozapine for 6 
weeks. The response rates of the schizoaffective patients (both bipolar and depressed subtypes), as well as those with bipolar disorders with psychotic features, were 
excellent (i.e., almost 90%) and substantially better than the response rate for the pure schizophrenic group (i.e., 46%).

Suppes et al. (108) successfully treated seven treatment-refractory, psychotic, dysphoric manic patients with clozapine. They reported that during a 3-year to 5-year 
follow-up, most of these patients sustained substantial gains in psychosocial function and that the six who remained on this agent were not rehospitalized. 
Subsequently, these same authors reported on three rapid-cycling, nonpsychotic, bipolar patients who also benefited from clozapine, leading the authors to opine that 
this drug may have mood-stabilizing properties separate from its antipsychotic effects ( 106). In this context, Frankenburg (289) presented a case report of a 
29-year-old bipolar man who had euthymic features and was nonpsychotic, but had marked tremor of the jaw and severe blepharospasm. The patient had been 
maintained on haloperidol, fluphenazine decanoate, trihexyphenidyl, and lithium. Over 6 months, these medications were discontinued and clozapine plus lorazepam 
was introduced with no change in his clinical status. The author concluded that clozapine could be considered a “broad-spectrum” agent for use in patients with 
psychotic affective illnesses who are poorly responsive to or intolerant of standard treatment. In support, Privitera et al. ( 270) reported on a rapid-cycling, bipolar II, 
depressed patient whose response to clozapine was superior to that of more conventional treatments for her mood disorder.

Another report suggests that the combination of clozapine plus VPA may result in greater efficacy and was well tolerated in most patients ( 110). In this context, we 
would avoid using clozapine plus CBZ due to the possibility of further decreases in white cell counts, as well as clozapine plus a BZD, because this combination has 
been reported to cause respiratory compromise (111).

Risperidone: Acute Clinical Trials. Hillert et al. (107) found risperidone to have both antipsychotic and antidepressive properties in 10 patients with schizoaffective 
disorder, depressed type . These investigators prescribed 2 to 10 mg/day for 6 weeks in an open-label pilot study, and found marked improvement in psychosis in all 
patients and clinically significant overall improvement in psychosis in 7 to 10 patients. Two patients required antiparkinsonian drugs; otherwise risperidone was well 
tolerated by the group.

Dwight et al. (291) reported their experience with risperidone in eight patients with schizoaffective disorder (six bipolar type; two depressive type). All six bipolar type 
patients showed the onset of or an increase in mania shortly after starting risperidone (mean number of treatment days = 7 ± 3; mean dose = 7 ± 1 mg/day). In this 
context, O'Croinin et al. (292) reported on a chronic paranoid schizophrenic patient who was admitted in an acute psychotic state unresponsive to thioridazine or CPZ. 
Risperidone was started (6mg/day by day 3), but by the end of the first week she was displaying hypomanic symptoms. When risperidone was discontinued and 
haloperidol introduced, her hypomanic symptoms resolved.

Goodnick (293) reported on two acutely bipolar manic patients who had not responded to or could not tolerate lithium but did respond favorably to risperidone. The 
author also hypothesized that risperidone's ability to block 5-HT 2 receptors may make this agent useful for treating both mania and psychotic depression.

Sachs et al. (294) reported the results of a double-blind, randomized trial of acute mania. Patients were treated with risperidone, haloperidol, or placebo. 
Approximately 50 subjects were randomized to each group. Open lithium or VPA treatment was also used. Those patients treated with risperidone or haloperidol had 
a substantially greater decrease from baseline YMS scores than those on placebo (i.e., 14 for risperidone and 13 for haloperidol versus 8 points for the placebo group 
(p=0.009). Further, 57% of the risperidone group achieved at least a 50% decrease from the YMS baseline score, compared with 38% in the placebo group. This 
study demonstrates that the addition of risperidone or haloperidol produced a better response than that achieved with a mood stabilizer alone.

Janicak et al. (113, 283) recently reported the results of a double-blind, randomized trial of risperidone monotherapy versus haloperidol monotherapy for controlling 
both psychotic and mood symptoms in 62 patients with schizoaffective disorder (bipolar or depressed subtype). These authors observed that, in comparison with 
haloperidol, risperidone was as follows:

Equally effective in decreasing manic and psychotic symptoms
Did not worsen mania or switch bipolar depressed or mixed subtypes into mania
More effective for significant depression
Caused fewer extrapyramidal side effects
Was better tolerated overall

Jacobsen (295) conducted an open, prospective study to determine whether risperidone diminishes psychosis, severe agitation, or rapid cycling in patients fulfilling 
Diagnostic and Statistical Manual of Mental Disorders, 4th ed., (DSM-IV) criteria for bipolar I, II, or major depressive disorder who also manifested psychosis or major 
agitation associated with their illness. Some of those in the group fulfilled DSM-IV criteria for obsessive-compulsive disorder as well. Eighty-five percent (i.e., 17 of 20) 
showed complete or partial improvement after treatment. The author concluded that some affectively ill patients can benefit from treatment with risperidone, but 
because comparison trials were not performed, the findings do not imply that risperidone is superior to neuroleptics.

Singh and Catalan (296) successfully treated four male psychotic manic AIDS patients (average age, 45.8 years) with risperidone. In three patients, the Mania Rating 
Scale scores decreased from 43 to 8, 35 to 14, and 30 to 3 within 7 to 10 days of receiving risperidone. Although all patients had low white cell counts at presentation, 
there was no further clinically significant decrease during risperidone treatment and no extrapyramidal side effects were observed. The authors concluded that their 
preliminary observations suggest that risperidone may be effective and safe in the treatment of patients who have AIDS-related psychosis and mania.

Olanzapine: Acute Clinical Trials. Tohen et al. have published the results of two double-blind, placebo-controlled trials of olanzapine for the treatment of acute mania. 
The first study was 3 weeks in duration and included 139 patients hospitalized for an acute bipolar manic or mixed episode ( 112). The starting dose of olanzapine was 
10 mg/day and the mean dose was 14.9 mg/day. Active drug treatment produced a statistically greater average improvement than placebo on the Young Mania Rating 
Scale scores whether psychosis was present or not. Further, 49% of the olanzapine treated group ( n = 70) met the “a priori” criteria for response (i.e., a ³50% 
reduction from baseline YMS score) vs. only 24% of the placebo treated group ( n = 69). The second study was similar in design; involved 115 patients; used a higher 
starting dose of olanzapine (i.e., 15 mg/day; mean dose of 16.4 mg/day); less rescue medication; and, had a 4 week treatment duration. The outcome was similar with 
olanzapine found statistically superior to placebo for core manic symptoms, as well as improvement in depression or those with a mixed episode ( 283).

Combining these two studies, there is a total of 251 patients with a 56% response rate to olanzapine versus a 33% response rate to placebo. Using the 
Mantle-Haenszel meta-analysis technique (see Table 10-15) on these results, olanzapine was found to be statistically superior to placebo (chi-square =,13.1, df = 1, p
 = .0003). The degree of superiority for olanzapine was the same in both studies in that there was no evidence of heterogeneity evident by the Breslow-Day Test (i.e., 
chi square = 0.1, df,=,1, p = 74). We also did a meta-analysis using the Olkin-Hedges method and again olanzapine was superior to placebo with an average effect 
size of 0.47 (95% confidence limits 0.2–0.7, p = 0.0003). Both studies found the degree of superiority to be similar and the probability of significance (i.e., p = 0.0003) 
with both methods was identical. Thus, both studies found olanzapine to be superior to placebo and also replicated each other in that the degree of superiority was 
the same. Sedation and weight gain occurred to a significantly greater degree in the olanzapine versus placebo treated group, however, there was no difference in 



EPS occurrence between the groups.

TABLE 10-15. Olanzapine versus placebo: acute mania

Namjoshi and coworkers (297) reported the results of an extension phase study comparing olanzapine with placebo. The initial reduction achieved in YMS scores 
continued during this period and by the end of the extension phase reached a mean reduction of 18-points. The authors also conducted an economic analysis of the 
drug trial (excluding the acute treatment period) and found that the cost per month seen in the open-label extension phase (i.e., $649) was about half of that observed 
during the 12 months before entering the study (i.e., $1,533.)

Frazier et al. (298) also reported the results of an open trial in children and adolescent bipolar patients (ages 5 to 14) in which olanzapine dramatically decreased 
mania scores, producing a substantial overall improvement.

Tohen and coworkers (299) reported the results of a 6-week, double-blind, randomized, controlled trial augmenting standard mood stabilizers with olanzapine or 
placebo. Three hundred and forty-four subjects with a manic or mixed episode who were nonresponders to a 2-week trial of lithium or VPA were studied at 38 centers. 
They were then randomly assigned to 8 weeks of augmentation treatment with olanzapine or placebo. The addition of olanzapine produced a statistically superior 
improvement when compared with placebo augmentation (p = 0.003). Further, 68% of olanzapine-treated patients and 45% of placebo-treated patients achieved a 
50% decrease from their baseline YMS score. Because manic and depressed symptoms coexisted in some patients, it is interesting to note that olanzapine also 
produced a five-point decrease from the baseline HAM-D-21 rating scale score in comparison with a one-point decrease in the placebo group. The addition of 
olanzapine to lithium or VPA produced improvements in patients with and without psychotic features, but the improvement was most dramatic in those without 
psychotic features. Further, olanzapine produced a mean decrease of 13 points on the YMS baseline score in those with a mixed episode in comparison with a mean 
decrease of 7.5 points in the placebo group. Although there was no evidence of extrapyramidal side effects occurring with olanzapine, weight gain and sedation 
occurred more often with olanzapine augmentation.

Clozapine: Longitudinal Trials. In a naturalistic study design, Banov et al. ( 300) found clozapine was an effective long-term treatment in mood disorders, particularly 
nondepressed affective patients. After a chart review, the authors identified 193 treatment-resistant patients, including the following:

52 bipolar disorder
14 unipolar disorder
40 schizophrenic disorder
81 schizoaffective disorder
6 other disorders

After beginning clozapine, these patients were followed up for an average of 18.7 months with structured interviews conducted by raters blind to diagnosis. The 
affective group did as well as the comparison schizophrenic patients, with mania predicting a better outcome than depression. Further, social functioning was 
significantly better in the affective versus the schizophrenic group.

Zarate and his collaborators ( 301) conducted a systematic follow-up study, evaluating the number of hospitalizations in the 5 years before clozapine compared with 
the rehospitalization rate while on this agent. These authors found that monotherapy with clozapine reduced both the number of episodes and rehospitalizations in 17 
previously severely ill affective patients. The yearly rate before clozapine was 0.8 ± 1.2 and after clozapine 0.4 ± 1.2, a difference that was statistically significant. 
Rehospitalization rates were lowest in the schizophrenic, schizoaffective bipolar, and schizoaffective depressed patients, whereas unipolar and bipolar depressed 
patients had the highest relapse rate.

In a review of published long-term follow-up studies, Zarate et al. ( 302) evaluated the benefit of clozapine in severe mood disorders and found that 71.2% ( n = 94) of 
bipolar patients and 69.6% ( n = 221) of schizoaffective patients displayed clinically significant improvement and were successfully maintained on clozapine 
monotherapy or combined treatment for periods ranging from 49 days to 4 years. Patients in manic or psychotic phases of their schizoaffective or bipolar disorder 
were significantly more likely to respond to clozapine than patients with schizophrenia. Although many of the studies reviewed were methodologically flawed (e.g., 
retrospective, nonblind, diagnostic and selection criteria not specified, not specifically designed to assess mood disorders) the combined results suggest that manic, 
psychotic, or mixed phases of bipolar disorder were particularly likely to respond to clozapine therapy. The authors concluded with the caveat that, because of the risk 
of fatal agranulocytosis, clozapine should be reserved for only those patients with a psychotic mood disorder who are considered refractory to standard treatments.

Conclusion

Figure 10-3 and Figure 10-4 depict the recommended treatment strategies for bipolar mania and bipolar depression ( 11, 18, 121).

FIG. 10-3. Strategy for the treatment of bipolar mania.

Strategy for Acute Mania

Patients presenting with mild to moderate manic symptoms should first have an adequate trial of lithium, with blood level ranges of 0.8 to 1.2 mEq/L, or VPA, with 
blood level ranges of 50 to 125 µg/mL. Adjunctive BZDs may be beneficial if the following occurs:



The presentation is complicated by continued marked agitation, insomnia, and anxiety.
There is concern about adverse effects from antipsychotics.
Response is still unsatisfactory.

The discontinuation of concurrent antidepressants and/or the use of supplemental thyroid agents in appropriate patients may benefit those who are 
treatment-resistant and perhaps prevent rapid cycling.

Short-term aggressive dosing with BZDs may preclude the need for antipsychotics. Thus, lorazepam (1 to 2 mg) given every 2 to 4 hours, with doses up to 12 mg/day, 
has shown promise; alternatively, clonazepam may also be used.

Antipsychotics may be warranted if patients:

Demonstrate associated psychotic symptoms
Suffer from severe agitation
Remain refractory
Are only partially responsive to the primary mood stabilizer

In fact, with more moderate-to-severe episodes, a mood stabilizer alone is usually insufficient, and initial treatment often requires a concurrent antipsychotic, 
preferably a novel agent. In these situations, we advocate using an initial lower-dose schedule (e.g., risperidone 1 to 4 mg/day; olanzapine 2.5 to 10 mg/day). If 
primary mood stabilizers are ineffective or not tolerated, evidence indicates that monotherapy with agents such as olanzapine or risperidone may be effective.

VPA should be considered as the initial mood stabilizer if the following is true:

Past treatment attempts with lithium were unsuccessful
Patients demonstrate a history of rapid cycling
There are symptoms of mixed or dysphoric mania
An organic mood syndrome is suspected
Medical problems, such as psoriasis, preclude the use of lithium.

This agent may be used with or without lithium, BZDs, or antipsychotics. If lithium or VPA is not effective, we would then consider a trial with CBZ.

Various combinations of mood stabilizers and antipsychotics may then be considered, always in a stepwise strategy. Although clozapine may be combined with lithium 
and/or VPA, we caution against the combined use of clozapine plus CBZ, given the former's propensity to induce agranulocytosis and the latter's ability to suppress 
bone marrow production.

Given an inadequate drug response, or in patients with manic delirium who pose an immediate risk to themselves or others, we would consider ECT. Although BILAT 
stimulus electrode placement may be more effective than unilateral (UND) placement, this conclusion is currently only tentative, given the small number of patients 
studied. Finally, the combined use of ECT plus an antipsychotic may benefit the most treatment-resistant patient and has not been reported to induce serious adverse 
events (303, 304, 305 and 306).

Strategy for Acute Bipolar Depression

The depressed phase of a bipolar disorder poses an interesting challenge. With mild to moderate depression, a trial with lithium alone may be sufficient and avoid 
exposing these patients to the potential destabilizing effects of an antidepressant (306a). In patients unable to benefit from lithium alone, an antidepressant (e.g., 
paroxetine, bupropion) may also be necessary on a time-limited basis. A benzodiazepine may also benefit associated anxiety or agitation. In more severe episodes 
(including those with psychotic symptoms), an antipsychotic (preferably a novel agent) may be appropriate. Alternate mood stabilizers such as carbamazepine, 
valproate, or lamotrigine (alone or in combination with an antidepressant) may benefit those insufficiently responsive to previous treatment approaches. In particular, 
lamotrigine may have substantial antidepressant, as well as antimanic, effects. Clozapine may also benefit those unresponsive to earlier trials with other NAPs. In 
those patients who pose an immediate danger, or do not benefit or cannot tolerate pharmacotherapy, ECT should be considered.

ADVERSE EFFECTS OF LITHIUM, VALPROATE, AND OTHER ANTICONVULSANTS

Since the reintroduction of lithium in the late 1960's, the treatment of bipolar disorder has been revolutionized. The recent recognition of a wider spectrum of bipolar 
disorder subtypes (e.g., bipolar II, rapid cycling, mixed states), some of which are less responsive to this agent, as well as a substantial proportion of patients who 
cannot tolerate lithium, have led to a search for alternative therapies. The most productive line of inquiry has been the study of anticonvulsant-mood stabilizers, 
including VPA, CBZ, and, more recently, lamotrigine, gabapentin, and topiramate. In addition, there is growing evidence that the newer generation of antipsychotics 
(e.g., clozapine, risperidone, olanzapine) may have distinct mood-stabilizing properties and benefit previously treatment-refractory patients. Finally, ECT can be used 
for both the manic and depressive phases of bipolar disorder.

As with any drug or somatic therapy, each of these approaches carries the risk of adverse effects, some potentially quite serious. Examples include the following:

Thyroid dysregulation with lithium
Teratogenicity with VPA, CBZ, and lithium
Hematotoxicity, such as agranulocytosis with clozapine
Cognitive disruption with lithium and ECT
Clinically relevant drug interations, such as accelerated metabolism with CBZ

Thus, any potential strategy must carefully consider the risk-benefit ratio on an individualized basis, because a given patient may be particularly vulnerable to certain 
adverse events. This section considers the potential for adverse effects associated with mood stabilizers. The goal is to help clinicians develop strategies that 
minimize these risks (77).

Lithium

Lithium is an alkali metal in group IA and shares many properties with similar elements such as sodium and potassium. As a compound it is rapidly absorbed and 
reaches peak blood levels in approximately 1 to 3 hours (6 to 8 hours with sustained release preparations), with absorption being completed in approximately 8 hours. 
Unlike other psychotropics, it is not protein-bound and steady-state levels are usually achieved after 4 to 6 days on a fixed dose. Table 10-16 lists the 
pharmacokinetic properties of lithium, as well as those of the other two commonly used mood stabilizers, VPA and CBZ.



TABLE 10-16. Pharmacokinetic properties of primary mood stabilizers

There are a number of significant complications that may develop with either acute or chronic lithium treatment and they are listed in Table 10-17. The most common 
systems involved are the following:

TABLE 10-17. Lithium: common adverse effects

Renal
Gastrointestinal
Endocrine (e.g., thyroid)
Cardiovascular
Central nervous
Dermatological

Whereas renal, thyroid, cardiovascular, and toxicity-related complications pose the most potentially serious problems, careful monitoring during long-term treatment 
can prevent most adverse sequelae (77) (Table 10-16 and Table 10-17).

Contraindications to lithium are primarily based on the presence of medical disorders involving electrolyte balance and the cardiovascular and the renal 
systems. Thus, patients with unstable fluid and electrolyte states, those with azotemia, or those who require diuretics must be monitored very closely. Because 
lithium can impair sinus node function and aggravate the sick sinus node syndrome, it should not be used in such conditions ( 307). When feasible, hypertensive 
patients on diuretics should be switched to agents such as a b-blocker so that lithium can be more safely prescribed. If lithium is used in patients on diuretics, plasma 
levels must be monitored more closely, and doses usually adjusted downward. Any renal disorder that impedes the filtration of lithium can lead to increased retention 
and possible intoxication. Although contraindicated with acute renal failure, lithium may be used in chronic, but stable, states or in patients on hemodialysis, but 
careful monitoring and lower doses are mandatory. Alternative drugs that are metabolized by the liver (e.g., VPA, CBZ) or ECT should be considered where 
appropriate. Adverse events can generally be managed by adjusting the lithium dose, adding supplements, such as L-thyroxine, in patients who develop 
hypothyroidism, or considering an alternative drug strategy.

In addition, special problems posed by pregnancy and toxicity must be considered.

Renal System

It is important to note that the proximal reabsorption of sodium and lithium in the kidneys is similar; therefore, states of sodium depletion, such as salt 
restriction, may increase retention of lithium and increase the chance for toxicity. Excretion is almost entirely through the kidneys, with a biphasic elimination 
half-life. The half-life of lithium varies with age, taking 18 to 20 hours in the young adult and as long as 36 hours or more in the elderly or uremic patient. Conversely, 
someone with a high sodium intake may also require a higher dose of lithium. This creates a narrow margin of safety and requires more frequent monitoring of blood 
levels and precise instructions to the patient regarding changes in diet, exercise patterns, or other medications that may alter this drug's serum concentration.

Lithium's effects on renal function have engendered much interest, because it may induce certain morphological changes (e.g., interstitial fibrosis, tubular atrophy, 
glomerular sclerosis) in the kidneys of about 10% of patients. In a review of the literature, we concluded that, unless there are extremely toxic levels from an overdose 
or sustained or excessively high treatment levels, lithium's impact on the kidney usually does not translate into clinically relevant renal dysfunction ( 308). Of interest, 
Coppen (309) found no significant differences in several areas of renal function between lithium- and nonlithium-treated patients with a history of bipolar illness. He 
concluded that the similarity between these two groups requires controlled studies of lithium toxicity with age- and sex-matched control subjects suffering from the 
same disorders, because mood disorders themselves may have adverse effects on renal morphology. There are only a few case reports demonstrating renal failure in 
the absence of either acute or sustained lithium toxicity ( 310, 311). Hetmar et al. (312) concluded that lithium-related impairment in renal function (i.e., tubular and 
glomerular) is related to age, episodes of toxicity, preexisting renal disease, and treatment schedule (i.e., multiple vs. single daily doses) rather than duration of 
therapy. In summary, although morphological changes occur secondary to chronic lithium exposure, we believe clinically relevant nephrotoxicity is 
unlikely.

At one time, sustained-release preparations were thought to reduce renal toxicity, but more recent evidence has cast doubt on this assumption ( 313). A patient on 
long-term maintenance lithium should have renal function monitored periodically (i.e., every 12 months) with a urinalysis, BUN, and creatinine. If abnormal, a more 
intensive evaluation should include 24-hour urine osmolality and creatinine clearance. It is advisable to reduce maintenance lithium to optimal minimal dose-blood 
levels and, if possible, to avoid concomitant antipsychotics, which may enhance toxicity. Some data support the use of a once-a-day dose schedule to minimize 
peak lithium concentrations over a 24-hour period (314).

The syndrome of polyuria-polydipsia occurs in up to 60% of lithium patients, leading some to abandon an otherwise effective treatment. Lithium is also the most 
common cause of nephrogenic diabetes insipidus, which results from the drug's inhibitory effects on the cAMP-dependent action of antidiuretic hormone (ADH) on 
renal distal tubules ( 77, 315). Diabetes insipidus occurs in 12% to 20% of patients treated with lithium, usually resulting in urine volumes in excess of 3000 
mL/24-hour. These symptoms may imply kidney damage and should be prevented or corrected when possible (316, 317). Strategies to manage this complication 
include the following:

Adequate fluid replacement
Dose or schedule adjustments (e.g., reduce dose or switch to a single daily dose schedule)
Potassium supplementation (10 to 20 mEq/ L/day)
The use of diuretics, such as a thiazide or amiloride, with careful attention paid to lithium and potassium levels ( 318, 319)
Switching preparations from a standard to a sustained-release form, or vice versa
Possible use of indomethacin, with required lithium dose reduction (320, 321)

The nephrotic syndrome, characterized clinically by proteinuria, is a rare and idiosyncratic reaction to lithium. As with other uncommon adverse effects, the issue of 
causation versus coincidence must be considered. Treatment includes cessation of the drug and, when necessary, corticosteroids such as prednisone ( 322).

In summary:



Renal complications are common but not usually serious.
Polyuria/polydipsia may compromise quality of life and compliance.
Amiloride and indomethacin are the most effective therapies for polyuria/polydipsia and syndrome of inappropriate ADH, respectively ( 77).

Gastrointestinal System

The most frequent early complaints involve this organ system. Nausea, which typically occurs shortly after a dose, can be controlled by taking the drug with meals, 
and although sustained-release preparations can also help in this regard, they may lead to diarrhea because of the unabsorbed drug's local irritation to the bowel.

Endocrine System

Lithium appears to exert its primary antithyroid effect by preventing the release of thyroid hormones (e.g., T3, thyroxine) (323). In addition, this agent inhibits 
iodine uptake into the thyroid gland and the iodination of tyrosine. Although it has several antithyroid effects, significant clinical sequelae are relatively few. It is 
estimated that approximately 5% of patients taking lithium for 18 months or more will develop hypothyroidism or diffuse nontender goiter, with female patients at much 
greater risk (324). Further, 3% develop a benign, diffuse nontoxic goiter, and mild increases in thyroid-stimulating hormone (TSH) may be found in up to 23% of 
patients. Those at greater risk include the following:

The elderly
Women
Those with a prior history of thyroid disease
Patients taking other medications that may interfere with thyroid function

Therefore, extra precaution should be exercised in patients with preexisting thyroid disease or those taking other drugs that may interfere with thyroid function (e.g., 
CBZ, phenytoin, ketoconazole). During maintenance therapy, physiological monitoring at baseline and on at least a yearly basis is generally recommended (e.g., 
TSH, T3, T4, T3-resin uptake, free thyroxin index), but careful attention to early signs and symptoms of hypofunction (e.g., weight gain, cold intolerance, hair loss) may 
be more productive. Thyroid-stimulating hormone is sensitive to early thyroid changes and, if elevated, should prompt treatment with thyroid supplements to avoid 
goiter or hypothyroidism.

Ironically, this adverse effect may at times be heralded by the onset of depression and can be mistaken for a recurrence of the original disorder. An early 
warning may be an increase in thyroid-stimulating hormone levels at or slightly above the upper limits of normal. Further, this situation may render a patient 
less responsive to lithium and/or precipitate a phase of rapid cycling ( 325, 326). If it is necessary to continue lithium despite clinical hypothyroidism, thyroid 
supplements should be instituted, with T 3 (starting dose of 25 µg/day) or T 4 (starting dose of 50 µg/day). Doses may be gradually increased every few weeks until the 
patient is euthyroid. When necessary, stopping lithium and switching to another mood-stabilizing agent will usually result in prompt reversal of hypothyroidism.

The effect of long-term lithium prophylaxis (up to 22 years) on thyroid function was examined by ultrasonic evaluation in 100 bipolar and unipolar patients by Perrild et 
al. (327). Goiter was more common in those patients on lithium for 1 to 5 years (40%), as well as in those on treatment for more than 10 years (50%), when compared 
with those who had never received lithium previously (i.e., 16%). Smoking also appeared to contribute significantly to goiter and thyroid size. Subclinical or overt 
hypothyroidism was found in 4% and 21% of patients (mostly women) treated with lithium for 1 to 5 years or for more than 10 years, respectively. Interestingly, more 
than half had no signs of autoimmune thyroid disease, indicating a direct effect by lithium on the thyroid gland. The authors noted that earlier reported discrepancies 
in the frequency of goiter (i.e., 3.6% to 48%) may be due to reliance on palpation only, an inaccurate and irreproducible method of assessment.

In summary:

Thyroid dysfunction is common with lithium therapy.
Routine monitoring of thyroid function tests is necessary.
Thyroid supplementation is appropriate if clinically significant complications occur.

Cardiovascular System

The effects of lithium on the cardiovascular system are usually tolerated at both therapeutic and toxic plasma levels. Common changes include the following:

T wave flattening or inversion
U waves
Conduction delays, such as first-degree atrioventricular block

As noted earlier, lithium is contraindicated in patients with unstable congestive heart failure or the sick sinus node syndrome ( 307, 328). In older patients or those with 
prior cardiac histories, a pretreatment ECG should be obtained. Except for the potential adverse interactions with diuretics, the concomitant use of other cardiac drugs 
is generally safe. Because verapamil may lower serum levels of lithium, however, more careful monitoring may be required to assure continued therapeutic effects 
(329). Some data also indicate that verapamil may predispose to lithium neurotoxicity. Conversely, increased lithium levels leading to toxicity has occurred with 
methyldopa and enalapril. When antihypertensive therapy is necessary, b-blockers are a reasonable choice when lithium is coadministered.

Central Nervous System

Tremor, a frequent complaint, is the benign essential type and can usually be managed with propranolol (30 to 240 mg) in divided doses ( 330). Metoprolol may be 
preferred for patients with bronchospastic disease. Some reports suggest that neurological sequelae secondary to lithium use may be underrecognized ( 331, 332) 
and reversed when lithium is discontinued or an agent such as VPA is substituted. Indeed, the authors of one study ( 331) found that 9 of 10 measures of cognition, 
creativity, and fine motor performance improved significantly when patients were taken off lithium, shedding further light on its potential for deleterious CNS effects. 
We would note, however, that there is also evidence that enduring neuropsychological deficits may be part of a more chronic, severe bipolar disorder ( 333). Although 
not usually posing a serious threat, CNS effects are potentially significant in terms of compliance ( Table 10-18).

TABLE 10-18. Lithium: other common adverse effects

CNS adverse effects can be the result of toxic serum levels, which may result from accidental or intentional patient ingestion of lithium doses exceeding clinical needs 
(334). Patients with organic brain impairment are also at increased risk of neurotoxicity. Toxicity may also be caused by reduced clearance of lithium from the body, 



resulting from dehydration, sodium depletion, the concomitant use of diuretics and nonsteroidal anti-inflammatory drugs (NSAIDs), or renal disorders. An EEG during 
toxic states may show diffuse slow waves in the range of 5 to 7 cps. The severity of acute lithium toxicity (e.g., with an overdose) can be assessed by the level of 
neurological impairment (Table 10-19). The basis for neurotoxicity when lithium was combined with such therapies as haloperidol, verapamil, and ECT is uncertain. 
Thus, it would be preferable to avoid such combinations. When necessary, however, the lowest effective dose of any agent should be used.

TABLE 10-19. Effects of lithium toxicity

Because no antidote is available, treatment is supportive. A patient's condition should be monitored closely, including fluid intake and output, mental status, and 
serum levels of lithium, creatinine, and electrolytes. Patients with normal renal function should be able to clear lithium unassisted. If necessary, attempts should be 
made to remove excess lithium from the body by gastric lavage and emesis.

In summary:

Cognitive effects and tremor are common.
Neurotoxicity occurs with excessive doses/ levels.
Treatment may involve supportive measures, dialysis, and b-blockers for tremors.

Other Adverse Effects

Patients also experience miscellaneous complications such as the following:

Edema
Weight gain
Psychological complaints (332, 333, 335, 336)

Although most of these adverse effects can be readily managed by the tincture of time, dose adjustment, or alternative preparations, they may precipitate 
noncompliance in patients particularly sensitive to such complications. Edema is probably related to secondary sodium retention and is usually more troublesome than 
significant. Weight gain is common with lithium. On average, patients will gain about 9 pounds during therapy with this agent, but larger gains often occur, especially 
when this agent is combined with antidepressants and/or antipsychotics. Because this problem can occur with the three most commonly used mood stabilizers, an 
aggressive weight management program should always be started at the initiation of treatment. Patients on lithium should also be cautioned about self-medicating 
with diuretics to manage weight gain.

Dermatological Effects

Early in the course of lithium therapy, exacerbations of psoriasis and acneiform eruptions as well as other skin reactions may occur. Possible mechanisms have 
included lithium's ability to decrease cAMP as well as to increase the number and activity of polymorphonuclear leukocytes. Those with a predisposition to skin 
disorders are most at risk for this complication, with women more likely than men to experience a dermatological reaction to lithium. These problems may clear 
spontaneously or may require lithium dose reduction, appropriate dermatological intervention, or lithium discontinuation ( 77).

Perinatal Complications

When clinically possible, lithium treatment should be discontinued during pregnancy and nursing (see also the section “The Pregnant Patient” in Chapter 14). 
Prophylactic lithium is often given to female bipolar patients of childbearing age, but there are questions about potential teratogenicity, with the greatest concern 
centering on the possibility of cardiac malformations (e.g., Ebstein's anomaly, a tricuspid valve malformation), especially with exposure earlier in the first trimester. A 
prospective study of first trimester exposure to lithium by Jacobsen et al. ( 337), however, found no differences in overall teratogenesis between pregnant women on 
lithium and a matched control group not exposed to this agent.

Schou (338) has reviewed and summarized five important questions in this area, including the following:

The risk of malformations in the unborn child
The potential for later developmental anomalies
Changes in lithium pharmacokinetics during pregnancy
The possibility of lithium exerting “other effects” during pregnancy
The inadvisability of lithium therapy if the mother is breastfeeding her newborn

Because of the possible slightly increased risk of cardiovascular malformation, Schou suggests that fertile women treated with lithium should use contraceptive 
methods and that the drug be stopped before a planned pregnancy or immediately upon recognition of an unplanned pregnancy. In a woman known to experience 
severe exacerbations on discontinuation of lithium, however, the risk-benefit ratio of continuing lithium must be carefully weighed, especially in light of the more recent 
data of Jacobsen and colleagues (337). Unfortunately, potential alternative treatments such as CBZ and VPA also have teratogenic potential, particularly neural tube 
defects (339).

Considering the potential interaction between pregnancy and the course of a bipolar disorder, Schou ( 340) notes that one study found the following:

A decrease in hospital admission frequency for bipolar patients during pregnancy (i.e., about three-quarters normal rate)
An eightfold increase in admissions during the first month postpartum
Twice the admission rate between the second and twelfth month postpartum

Finally, when given in large doses, lithium may increase the risk of fetal macrosomia, premature delivery, and perinatal mortality (based on unpublished data on 241 
infants).

Newborn infants of mothers on lithium have also shown transient CNS depression and reduced feeding activity, as well as goiter and hypothyroidism, which generally 
resolve spontaneously a few months postpartum. Because lithium can produce goiter in the newborn, the thyroid status of the mother should be carefully monitored 
during pregnancy. Lithium plasma concentrations one-tenth to one-half of the mother's have been found in nursing infants, and this fact must be balanced by an 
increasing awareness of the beneficial mental and physical effects of nursing for both mother and child.



The issue of later “behavioral teratogenesis” was studied in 60 “lithium” children (whose mothers took lithium when pregnant) as compared with 57 normal siblings. 
Reassuringly, the incidence of anomalous developmental disorders was essentially equal ( 340).

The renal clearance of lithium can be altered during the various phases of pregnancy, usually requiring the following:

Increased doses late in pregnancy
The cessation of lithium 2 to 3 days before delivery
Restarting lithium a few days postpartum at an appropriately lowered dose

The issue of the risks posed by a father on lithium therapy at the time of conception has yet to be adequately addressed.

In considering whether to maintain patients on lithium during pregnancy, the clinician must take into account the risks of an exacerbation of bipolar 
disorder to both mother and fetus. Although it would be ideal to avoid lithium therapy, at least during the first trimester, when critical organogenesis is 
occurring, this may not be possible.

During pregnancy, serum lithium levels need to be carefully monitored. The 50% to 100% increase in glomerular filtration rate (GFR) that normally occurs in the third 
trimester will proportionally lower lithium levels due to its increased clearance. Thus, dosage may need to be increased to maintain a therapeutic range ( 341). 
Because the GFR and lithium clearance quickly return to normal after delivery, it may be wise to stop the drug shortly before delivery and restart a few days after 
delivery at a lower dose. In summary:

Lithium carries a low risk of teratogenicity.
The changing physiology during pregnancy can alter lithium levels.
Nursing should be avoided if a patient is on lithium.

Toxicity

Lithium toxicity (chronic, subacute, or acute) can be secondary to any factor that reduces body clearance, or secondary to acute or sustained elevated doses (and 
therefore plasma levels) (342). The degree of toxicity can be classified as follows:

Early signs —ataxia, dysarthria, lack of coordination ( 343)
Mild —usually occurring in the range of 1.5 to 2.0 mEq/L and most often characterized by listlessness, nausea, slurring of speech, diarrhea, and coarse tremors
Moderate —usually occurring in the range of 2.0 to 2.5 mEq/L and most often characterized by coarse tremors and other CNS reactions, confusion or delirium, 
and pronounced ataxia
Severe —beginning with levels at 2.5 to 3.0 mEq/L and above, most often characterized by significant alterations in consciousness, spontaneous attacks of 
hyperextension of the extremities, choreoathetosis, seizures, coma, or death ( Table 10-19)

The EEG will often show diffuse slow-wave activity in the 5 to 7 cps range. The more severe episodes usually occur in patients who accidentally or purposely 
overdose on lithium, and this may lead to other medical complications, such as pulmonary edema, pneumonia, and cardiac arrhythmias.

With an acute overdose, treatment includes discontinuation of lithium and use of various supportive measures, because no antidote is available.  Initial 
steps recommended by Ayd (334) include the following:

Serum measurements of lithium, creatinine, electrolytes, and plasma osmolality
Gastric lavage
Monitoring of fluid intake and output
Obtaining a history about the timing and amount of lithium taken
A neurological exam, including a mental status examination and a baseline EEG

With normal renal function, all that may be necessary is watchful waiting, careful monitoring of the clinical status, and repeated serum lithium determinations.

The goal is to remove lithium from the system and correct any electrolyte imbalance. Emesis or gastric lavage is often helpful, with forced diuresis, peritoneal dialysis, 
and hemodialysis used only in more moderate to severe cases (e.g., levels exceeding 2.5 mEq/L). Generally, the outcome even with severe lithium toxicity is 
recovery; however, there is the possibility of irreversible neurological or renal damage in a small percentage of patients. When death occurs, it is usually secondary to 
circulatory or respiratory collapse.

Drug Interactions

There are several clinically significant drug interactions with lithium, including the following:

Many NSAIDs (indomethacin, phenylbutazone, sulindac, naproxen, diclofenac, ibuprofen) can raise lithium levels.
Thiazide diuretics can raise lithium levels.
Indapamide, a nonthiazide sulfonamide diuretic, can raise lithium levels.
Certain antibiotics (e.g., oral tetracyclines) may diminish lithium's clearance through the kidneys, leading to increases in plasma levels and possible intoxication 
(344, 345) (Table 10-20).

TABLE 10-20. Lithium drug interactions

Other drugs, such as verapamil, caffeine, theophylline, osmotic diuretics, carbonic anhydrase inhibitors, or aminophylline, can increase lithium excretion, possibly 
dropping plasma levels below the therapeutic threshold ( 329). Further, if doses are increased to compensate for this effect, care must be taken to readjust the 
lithium downward when these concomitant agents are reduced or discontinued.

Analgesics, such as aspirin or acetaminophen, and furosemide, a loop diuretic, are better choices because they apparently do not interfere with lithium's reabsorption.

Neurotoxic reactions have been periodically reported with lithium alone or in combination with antipsychotics, CBZ, verapamil, or methyldopa, with the elderly 
probably at much greater risk for such events (Table 10-21). Although such drug combinations are often necessary and usually well tolerated, common clinical sense 
dictates that only the minimally effective doses be prescribed. It is also advised that patients carry or wear some form of identification indicating that they are receiving 



lithium treatment.

TABLE 10-21. Lithium: neurotoxicity

The question of increased neurotoxic reactions with the combination of lithium and an antipsychotic (especially haloperidol) has been vigorously debated since the 
report of Cohen and Cohen (346, 347, 348 and 349). Possible explanations have included the following:

The use of increased doses of high potency antipsychotics
Toxic blood levels of lithium
An additive or synergistic effect with the combination, thus increasing the chances of neurotoxicity
Misdiagnosed neuroleptic malignant syndrome

Whereas this combination is usually administered safely, using the lowest effective doses of neuroleptic, as well as of lithium, is the best strategy.

Valproate

VPA, as well as other anticonvulsants, has proven efficacious in the treatment of bipolar disorder. Although these medications tend to share many common side 
effects, other adverse effects are drug-specific. Rarely, these side effects may be life-threatening, but all may contribute to patient noncompliance and treatment 
failure. Gastrointestinal discomfort, sedation, dizziness, and incoordination often occur with the initiation of therapy and may be minimized or avoided by starting at low 
doses and increasing them slowly. Other more serious side effects, such as hepatotoxicity, hematopoietic suppression, pancreatitis, and severe skin reactions, may 
occur at any time and are more specifically linked to a particular medication. Before initiating therapy, baseline laboratory tests should be obtained, particularly a 
complete blood count with differential, electrolyte panels, and liver function tests. Results may help in choice of treatment agent and warn the physician of areas that 
may require more careful monitoring (77).

Specific adverse effects of VPA involve several systems, and include the following:

Hepatic
Gastrointestinal
Pancreatic
Weight gain
Neurological
Dermatological (Table 10-22, Table 10-23 and Table 10-24)

TABLE 10-22. Anticonvuisants: adverse effects

TABLE 10-23. Anticonvulsants: behavioral and cognitive effects



TABLE 10-24. Anticonvulsants: idiosyncratic effects

Hepatic

VPA is metabolized in the liver and may cause mild, transient elevations in serum transaminases and lactate dehydrogenase. These elevations usually appear early 
in therapy, are dose-dependent, and resolve spontaneously. Laboratory abnormalities may be noted in 20% to 40% of patients and do not predispose to the 
development of more serious hepatic injury. VPA can also interfere with the conversion of ammonia to urea and result in hyperammonemia in approximately 20% of 
patients. This is usually asymptomatic but infrequently may cause lethargy ( 77, 350).

Serious hepatotoxicity is possible but rare. Hepatic failure occurs in only one in 40,000 cases and appears to be an idiosyncratic reaction that is not dose-related. 
Children under the age of 2, especially those receiving anticonvulsant polypharmacy, with mental retardation, and/or with poor nutritional status have been shown to 
be at greatest risk (351, 352). To our knowledge, no cases of hepatic failure have been reported in adults with bipolar disorder who were receiving VPA monotherapy, 
but liver failure has been reported in older children and in a mentally retarded adult with epilepsy taking VPA alone ( 77, 352, 353).

The appearance of laboratory abnormalities does not require cessation of treatment; however, if enzyme levels do not stabilize or return to normal, VPA should be 
discontinued and an alternate mood-stabilizing agent such as lithium used in its place. Liver function tests should be monitored more often during the first several 
weeks of therapy and every 6 to 12 months afterward. Routine liver function testing probably does not significantly prevent the occurrence of these unpredictable drug 
effects. Therefore, patients should be cautioned to immediately report symptoms of possible early hepatotoxicity such as easy bruising, decreased appetite, malaise, 
jaundice, and periorbital or dependent edema. In summary:

Elevation of liver enzymes is common.
Serious hepatotoxicity is rare.
Patients should be educated about early symptoms so as to detect hepatotoxicity as quickly as possible ( 77).

Gastrointestinal

Nausea, appetite loss, and vomiting were frequent with earlier formulations of VPA but are less common with the enteric coated formulations. When these symptoms 
occur, taking the medication with food is often helpful ( 354).

Pancreatic

Reports of life-threatening pancreatitis have occurred in children and adults on this agent. While rare, elevated serum amylase levels are usually confirmatory. 
Some have been hemorrhagic and led to a rapid decline after initial symptoms, culminating in death. Cases have occurred both shortly after initiation of VPA, as well 
as after years of exposure. Therefore, it is important to educate patients and their families about the earliest symptoms, including the following:

Abnormal pain
Nausea and/or vomiting
Anorexia

Prompt medical evaluation should be sought if these symptoms occur, and VPA discontinued if pancreatitis is the basis.

Weight Gain

Substantial weight gain has been reported in 7% to 57% on VPA of patients and often leads to noncompliance. Patients should be warned about this and 
advised to initiate an aggressive weight management program  from the outset of treatment, since there are no specific remedies short of discontinuing the drug.

Neurological

Sedation is frequent but usually subsides over time. If present, tremors usually appear early, are dose-related, and are present at rest and worsen with action or 
positioning (77).

Strategies to prevent tremor include using the lowest possible dose; switching to the sprinkle formation, which minimizes peak and trough serum levels; or the addition 
of a b-blocker (e.g., propranolol or metoprolol ), which reduce the amplitude of tremors without affecting their frequency. About 50% to 70% will experience full 
symptomatic control with a b-blocker; however, prolonged use may cause fatigue, weight gain, diarrhea, impotence, and depression ( 355). Typical doses of 
propranolol to control tremor are 120 to 240 mg in divided doses. Doses as high as 320 mg/day, however, may be required ( 356). Doses of 100 to 200 mg/day of 
metoprolol are also effective. Relative contraindications to the use of these agents include heart failure, second- or third-degree atrioventricular block, asthma, and 
insulin-dependent diabetes mellitus ( 77).

Alprazolam may also relieve tremor at doses of 0.75 to 3 mg/day (357). Because chronic use can lead to habituation or dependence, alprazolam is best used 
episodically for patients who require only intermittent tremor reduction to prevent social embarrassment or occupational interference. Methazolamide, a carbonic 
anhydrase inhibitor, has been reported to reduce hand tremor (at doses of 50 to 300 mg/day) in several open studies ( 358, 359). A controlled trial, however, could not 
confirm the efficacy of this agent in the treatment of tremor but did report that side effects such as paresthesias, sedation, headache, and gastrointestinal symptoms 
were common (77, 356).

Dermatological

Hair loss (alopecia) has been reported in up to 4% of patients. It is often transient and may be attenuated with selenium (50 µg/day) and/or zinc sulfate (50 mg/day).

Pregnancy

Women of childbearing age exposed to this agent should be counseled as to its possible teratogenic effects.  One percent to 2% of fetuses exposed to 
VPA in the first trimester have developed neural tube defects and 1% spina bifida (77, 361, 362 and 363).

Because of these potential complications, appropriate contraception should be used if treatment with VPA is begun. In addition, all women of childbearing age given 
VPA should also take folate (1 mg/day). VPA should be discontinued if pregnancy occurs and ultrasonography used to assess fetal development (362, 363).

While a recent review concluded that there is evidence of neuroendocrine perturbations with VPA, it was also noted that well-controlled monotherapy studies are 
limited. Given the apparent increased incidence of polycystic ovarian syndrome (PCOS) associated with VPA therapy and uncertainty about the mechanism (e.g., 
weight gain, interference with steroid metabolism), further study is warranted and clinicians should carefully monitor female patients on this agent for increased 
testosterone levels. Other strategies to minimize the risk of this complication include the following:

Maintenance of normal weight
Monitoring of serum lipid profiles
Monitoring of hemoglobin A1C
Monitoring of menstrual cycle



Hormonal contraception, which may prevent development of PCOS (77, 364)

Toxicity

Coma and death may occur with an acute overdose of this agent (365). Following attempts to remove any remaining drug with gastric lavage, other interventions may 
include these:

Hemodialysis
Hemoperfusion
Naloxone (77, 366, 367)

Drug Interactions

Drug interactions with VPA occur primarily because of its protein-binding capacity and impact on drug metabolism. Since this agent is more than 90% protein-bound, it 
competes for the same binding sites as other highly protein-bound drugs (e.g., aspirin, phenytoin). Free serum concentrations of displaced drugs are then increased 
and the pharmacologically active unbound drug may cause toxicity, even when total serum levels are in the accepted range. Thus, when VPA is used with drugs that 
are also significantly protein bound, measuring free drug levels and adjusting doses accordingly may avoid adverse events ( 77).

VPA is also a nonspecific but weak inhibitor of the CYP-450 enzyme system, causing serum levels of other hepatically metabolized drugs to be increased. For 
example, concomitant use of VPA with diazepam, ethosuximide, or phenobarbital can increase the levels of these latter drugs. VPA may also cause an elevation in 
serum levels of CBZ's epoxide metabolite, possibly inducing toxicity. Usually, however, these changes are not clinically significant ( 367).

Carbamazepine

CBZ's molecular structure is similar to imipramine. It is primarily metabolized by the liver and, like lithium, has a narrow therapeutic index, predisposing to toxicity with 
elevated serum levels.

Like most anticonvulsants, CBZ may cause adverse side effects involving multiple organ systems, and include the following:

Neurological
Hepatic
Hematological
Dermatological
Cardiovascular

Neurological

Various CNS adverse effects have been reported with CBZ and include sedation, dizziness, ataxia/clumsiness, blurred vision/diplopia, and impaired task 
performance. Although uncommon, fatal CBZ toxicity does occur. CBZ overdose is characterized by neurological symptoms such as diplopia, dysarthria, ataxia, 
vertigo, nystagmus, and coma. Infrequently, cyclic coma with biphasic fluctuations of consciousness, seizures, respiratory depression, cardiac conduction defects, and 
the need for artificial ventilation may occur. Plasma levels are only moderately correlated to severity, but as noted earlier, more than 15 µg/ml in children or 20 µg/ml 
in adults should be considered serious. Charcoal hemoperfusion or gastric lavage with activated charcoal has been used in such cases, whereas benefit from 
plasmapheresis is controversial (77, 114, 368).

Hepatic

CBZ can cause a mild, transient increase in serum transaminases and alkaline phosphatase levels. They usually do not exceed 1.5 times normal levels and subside 
with ongoing treatment. If liver function tests (LFTs) increase two to three times normal levels, hepatotoxicity may result. With prolonged CBZ therapy, a syndrome 
resembling a mild viral hepatitis may occur; but usually improves after drug discontinuation.

Because CBZ is metabolized via the liver, this constitutes a relative contraindication in patients with hepatic dysfunction. Therefore, LFTs should be obtained before 
initiating CBZ therapy and monitored regularly every 6 to 12 months. Sustained LFT levels usually warrant the withdrawal of CBZ.

Hematological

CBZ should not be used when there is a history of drug-induced hematological reactions; bone marrow suppression; hypersensitivity to this agent or other tricyclics; 
and/or hepatic dysfunction.

Leukopenia (i.e., WBC count less than 3,000/mm3) has been reported in up to 10% of patients treated with this agent. It is usually benign and self-limited, tending to 
occur during the first month of drug exposure (77, 369).

More serious hematopoietic suppression can occur and, as noted earlier, CBZ is contraindicated with a prior history of bone marrow suppression. Aplastic anemia has 
been reported to occur in one out of 125,000 cases. Agranulocytosis may also rarely occur. Of some comfort, Tohen et al. ( 370) reported no serious hematological 
dyscrasias in more than 2,000 patients receiving either CBZ or VPA.

While such reactions typically appear during the first 6 months of therapy, they can occur at any time, requiring ongoing monitoring of the hematological system. 
Patients without impaired hematological function can usually tolerate moderate decreases in WBC counts. Discontinuation of CBZ is recommended when total WBC 
counts drop below 3,000/mm3 or the neutrophil count drops below 1,500/mm3 (371).

Because the onset of bone marrow suppression may be insidious, it is prudent to instruct patients to monitor themselves for the appearance of fever, 
malaise, sore throat, petechiae, or other evidence of possible hematological dysfunction rather than simply relying on periodic laboratory surveillance.  In 
cases of suspected bone marrow involvement, medication should be discontinued immediately and medical intervention sought promptly. For these reasons, we 
would discourage the combined use of CBZ and clozapine.

Dermatological

CBZ can cause morbilliform rashes which may also produce intense pruritus, usually within the first 6 weeks of therapy. Approximately 10% of patients develop a rash 
but do not usually require cessation of the drug. The involvement of the mucous membranes, fever, or other constitutional symptoms may indicate the development of 
Stevens-Johnson or Lydell syndromes. These rashes are rare but potentially life-threatening, occurring in less than one out of 50,000 patients. Their appearance 
requires immediate cessation of CBZ and prompt medical intervention.

Cardiovascular

Rarely, CBZ can cause depression of atrioventricular conduction and ventricular automaticity. This is secondary to the drugs membrane—depressant effects, similar 
to those of quinidine and procainamide ( 372). Thus, patients with significant, preexisting atrioventricular conduction disturbances should not receive CBZ ( 77).

Because CBZ can cause hyponatremia, it should be used cautiously in patients on a salt-restricted diet ( 373). Hyponatremia is rarely clinically significant when 
sodium values are above 125 mmol/L. Low sodium levels, as well as concomitant diuretic and lithium users, may predispose to the development of the syndrome of 
inappropriate ADH. Since CBZ enhances the effects of ADH, it can lead to impairment of free water clearance from the body. Older patients are at higher risk and 
should be closely monitored for this adverse effect which can be managed by dose reduction of CBZ. More severe cases, however, usually require switching to 



another agent (77).

Pregnancy

There is an increased risk of craniofacial defects, spina bifida, and developmental delay in children whose mothers received CBZ while pregnant. Thus, women of 
childbearing age should avoid this agent. If not practical, contraception should be diligently used to avoid pregnancy. In this context, dose adjustment of oral hormonal 
drugs may be necessary, since CBZ may accelerate their metabolism and compromise contraceptive effectiveness.

Toxicity

An acute overdose of CBZ can produce significant neurological symptoms. Diplopia may be a useful clinical indicator of developing toxicity, since severity is not 
necessarily correlated with plasma levels. Life-threatening seizures and coma may occur when levels exceed 20 to 25 µg/ml. Lower levels can produce drowsiness, 
ataxia, blurred vision, dysarthria, choreiform movements, or behavioral changes ( 374374 and 375). Gastric lavage, hemoperfusion, and plasmapheresis may be 
beneficial, especially in more serious cases ( 77, 376).

Other common adverse effects associated with CBZ are listed in Table 10-22, Table 10-23 and Table 10-24.

Drug Interactions

CBZ stimulates the CYP-450 enzyme system, increasing clearance of concomitantly prescribed drugs also metabolized by this system ( 377). Thus, the dose of these 
medications may need to be increased to maintain efficacy (372). Levels of CBZ may also be influenced by other hepatically metabolized, co-prescribed drugs. VPA, 
isonicotine, hydrazine, and erythromycin are some of the agents that can increase CBZ levels, while agents such as phenytoin and primidone can lower them. Table 
10-25 summarizes the potentially clinically significant interactions between CBZ and other commonly co-prescribed medications ( 379, 380).

TABLE 10-25. Carbamazepine drug interactions

CBZ-induced decreases in serum levels of oral contraceptives (OCs), theophylline, warfarin, and antipsychotics are also potentially clinical relevant  (381, 
382).

As noted above, OC failure may lead to accidental pregnancy and exposure of the developing fetus to potentially teratogenic properties of CBZ ( 383). Therefore, OC 
levels should be closely monitored and patients should notify their physician of spotting, an indicator of OC failure. Prothrombin time and the International Normalized 
Ratio (INR) should be monitored when patients are on warfarin and CBZ concomitantly. Patients stabilized on an antipsychotic may decompensate when CBZ is 
added. This may necessitate an increase in the antipsychotic dose and is one indication for TDM of antipsychotic drug levels ( 384). Conversely, when CBZ is 
discontinued, the dose of these other agents may need to be lowered to avoid toxicity. In summary:

CBZ potently induces of the CYP-450 microsomal enzyme system.
Levels of other drugs that are substrates of this system should be monitored with the addition or deletion of CBZ.
CBZ may also accelerate its own metabolism, requiring dose increases to maintain efficacy.

Newer Anticonvulsants

Although earlier reports found that gabapentin, lamotrigine, topiramate, and tiagabine may possess mood-stabilizing properties, this has not been confirmed. These 
agents may also cause gastric upset, drowsiness, and mild neurological symptoms. Rash may occur early in treatment, with lamotrigine posing the greatest risk ( 385). 
Dermatological emergencies (e.g., Stevens-Johnson or Lydell's syndrome) are associated with any anticonvulsant but occur more frequently when lamotrigine and 
VPA are used concurrently (386). This may be due to the inhibitory action of VPA on lamotrigine metabolism. Therefore, when possible, this combination should be 
avoided.

The most common adverse effects reported with topiramate include sedation, difficulty concentrating, inattention, confusion, and language difficulties. Although weight 
loss is listed as an adverse event, this may be a distinct advantage for this agent, given the problem of weight gain associated with other commonly used mood 
stabilizers and antipsychotics (236, 237).

All anticonvulsants (with the exception of gabapentin) are potentially teratogenic and should be used only when necessary and with increased caution in 
women of childbearing age. A recent review by Chaudron and Jefferson (387) indicates that all mood stabilizers have been found in breast milk and may produce 
adverse effects in the nursing infant. Gabapentin and lamotrigine do not exhibit significant protein binding, nor do they affect hepatic metabolism. This minimizes the 
potential of adverse drug interactions. Because gabapentin is eliminated via the kidneys, it should be avoided in patients with compromised renal function. 
Conversely, it may be an appropriate choice for those with hepatic dysfunction ( 77).

ADVERSE EFFECTS OF OTHER DRUGS

Antipsychotics

These agents possess an adverse effect profile that poses significant and potentially serious complications (see also the section “ Adverse Effects” in Chapter 5). In 
particular, patients suffering from mood disorders and associated psychosis who are exposed to neuroleptics may be at greater risk for tardive dyskinesia and perhaps 
the neuroleptic malignant syndrome (388). Although lower potency agents are likely to induce less severe extrapyramidal reactions, they are more likely to produce 
significant anticholinergic effects, excessive sedation, and orthostasis, as well as a mental dulling, which many consider a major impediment to compliance. As noted 
earlier, the lithium-high-potency neuroleptic combination has also been associated with an increased risk for neurotoxic reactions, but debate continues as to the most 
critical factors involved with this complication.

Preliminary reports indicate that the new generation of antipsychotics (e.g., clozapine, risperidone, olanzapine, quetiapine) may possess mood-stabilizing properties 
separate and distinct from their antipsychotic effects ( 106, 107, 114). Although these agents are generally more benign than the neuroleptics, the life-threatening risk 
associated with clozapine-induced agranulocytosis must always be considered.

Benzodiazepines

Significant adverse effects include excessive drowsiness, ataxia, possible withdrawal syndrome with abrupt discontinuation, and complaints of behavioral and 



dysphoric mood changes (see also Chapter 12). Common adverse drug interactions include the potentiation of alcohol and other sedative-hypnotics. One issue of 
concern, especially with outpatients, is the large percentage of bipolar patients who abuse these drugs (see Table 10-17, Table 10-18, Table 10-19, Table 10-20, 
Table 10-21, Table 10-22, Table 10-23, Table 10-24 and Table 10-25 for comparison with lithium, as well as other non-BZD anticonvulsants) ( 167). Conversely, 
BZDs used in the management of acute mania may also attenuate concurrent symptoms of alcohol withdrawal in these patients.

Calcium Channel Blockers

The most common adverse effects are hypotension and bradycardia, which are usually easily managed unless there is preexisting heart disease. Dubovsky et al. 
(389) reported severe cardiotoxicity when verapamil was combined with lithium in two elderly patients. One had a profound bradycardia with a heart rate of 36 
beats/minute; another, who had a sinus bradycardia and atrioventricular ectopy, developed an acute myocardial infarction and died.

Other reported potentially significant drug interactions include the combination of verapamil or nifedipine with CBZ, which, at times, can lead to toxicity secondary to 
increases in CBZ levels, and neurotoxic reactions when verapamil or diltiazem is combined with lithium.

Clonidine

The most common adverse effects with clonidine are hypotension, dry mouth, drowsiness, and dermatological reactions. These are usually mild, but hypotensive 
effects may be significant in normotensive manic patients. Higher doses (e.g., 0.8 to 1.2 mg) have also been reported to induce a paradoxical excitement in some 
patients (270).

CONCLUSION

Whereas the adverse effects of Bipolar disorder is often difficult to diagnose and difficult to treat. Various pharmacological strategies have been proposed and 
rigorously tested as potential mood stabilizers. Most of these agents are typically mild and readily managed, the increasing number of potential drug therapies for 
bipolar disorder must necessarily complicate the issue of adverse effects and drug interactions. Of particular importance are problems associated with the following:

The hepatic system
The hematopoietic system
The thyroid gland
Pregnancy

Balancing the potential benefits of this increasing array of drug therapies with their potential risks will continue to challenge clinicians working with such patients.
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GENERALIZED ANXIETY DISORDER

Anxiety is characterized by fear and apprehension that may or may not be associated with a clearly identifiable stimulus. Anxiety is a common reaction to 
significant life stress, is seen in conjunction with almost every psychiatric disorder, and is a common component of numerous organic disorders as well (e.g., 
hyperthyroidism, hypoglycemia, pheochromocytoma, complex partial seizures, pulmonary disorders, acute myocardial infarction, caffeine intoxication, various 
substances of abuse). Anxiety is almost invariably accompanied by physical symptoms such as the following:

Tachycardia, palpitations, chest tightness, diaphoresis
Breathing difficulties
Nausea, diarrhea, intestinal cramping
Dry mouth

According to the Epidemiologic Catchment Area (ECA) Study (1990), anxiety disorders are the most prevalent psychiatric conditions in the United States  
(1, 2, 3, 4, 5 and 6). Of the 11 categories listed in the Diagnostic and Statistical Manual of Mental Disorders, 4th ed. (DSM-IV) (7), generalized anxiety disorder (GAD) 
may be the most commonly diagnosed, although its true incidence may actually be lower than that of phobic and obsessive-compulsive disorders (see also Appendix 
A, Appendix I, Appendix J, Appendix K, Appendix L, Appendix P, and Appendix R).

Before 1980, the term “anxiety neurosis” was used to describe a syndrome that included both chronic generalized anxiety and panic attacks. GAD and panic were first 
listed as discrete diagnoses in the DSM-III, in part because of observed differences in their response to available drug treatments (i.e., the former to benzodiazepines, 
the latter to antidepressants; for a more detailed discussion of panic disorder, see Chapter 13).

To differentiate it from transient anxiety, the DSM-IV defines GAD as excessive anxiety or worry (i.e., apprehensive expectation, in contrast to DSM-III-R, which 
included unrealistic worries) occurring more days than not for at least 6 months or longer about a number of events or activities (such as work or school performance). 
A requirement that the person must find it difficult to control the worry has been added. In addition, Criterion C now has a six-item set that is simpler, more reliable, 
and more coherent than the 18-item set in DSM-III-R. Hence, now the patient must have at least three or more of the following symptoms:

Restlessness
Easy fatigability
Difficulty concentrating
Irritability
Muscle tension
Disturbed sleep

GAD may be diagnosed along with another Axis I disorder (including another anxiety disorder) provided that the GAD symptoms are present at least sometimes 
without symptoms of the other disorder and that the anxiety is not focused on the symptoms of the other disorder.

Few long-term follow-up studies of GAD have been conducted, but available evidence indicates it may last for many years, with waxing and waning symptoms, often 
complicated by other, intercurrent physical or psychiatric disorders ( 8, 9). Although a DSM-IV—derived diagnosis requires an anxiety duration of at least 6 months, 
clinicians frequently encounter very symptomatic patients who do not meet this criterion ( 10, 11). Thus, in addition to formalized diagnostic criteria, clinical judgment 
and experience are critical in deciding when anxiety is a discrete disorder requiring primary treatment and when it is a manifestation of another disorder.

This crucial differential diagnosis requires that clinicians know that GAD and other anxiety disorders are lifelong, biologically based, and often crippling conditions that 
can cause moderate to severe suffering and handicap an otherwise healthy person, and can usually be confirmed by a careful history. Freud emphasized these facts 
when he wrote: “The expectation that every neurotic phenomenon can be cured may, I suspect, be derived from the layman's belief that the neuroses are something 
quite unnecessary which have no right whatsoever to exist. Whereas in fact they are severe, constitutionally fixed illnesses, which rarely restrict themselves to only a 
few attacks but persist as a rule over long periods or throughout life” ( 12).

Differential psychiatric diagnosis includes the following:

Substance-induced disorders (such as caffeine intoxication)
Adjustment disorder with anxious mood (characterized by lack of full symptom criteria for GAD and the presence of a recognized psychosocial stressor)
Psychotic, eating, or mood disorders in which anxiety is related to the underlying condition

PHOBIC DISORDERS

All of these disorders are characterized by disabling anxiety (at times also associated with panic attacks) and avoidance  because of exposure to the 
following:

Places or situations from which one cannot readily escape
A specific feared object or situation (e.g., heights)
Certain types of social or performance situations

Agoraphobia

Agoraphobia (literally, fear of the marketplace) is the dread of being in places or situations from which escape might be difficult.  This condition also includes 
worry about suddenly developing embarrassing or incapacitating panic-like symptoms (e.g., loss of bladder control, dizziness) for which help might not be available. 
The agoraphobic patient often does the following:

Restricts travel
Needs a companion when away from home
Endures intense anxiety when confronted with a feared situation

Agoraphobia may accompany panic disorder, but ECA data indicate that the majority of agoraphobic patients either fail to meet lifetime criteria for panic disorder or 



have no history of panic symptoms (3). Questions about this diagnosis, however, have been raised (i.e., many with agoraphobia without history of panic disorder were 
found to have specific phobic disorders) ( 13, 14).

Social Phobia

Social phobia is the persistent fear of being judged by others and/or of embarrassing oneself in public  (e.g., of being unable to answer questions in social 
situations, of choking when eating in front of others). This condition is also referred to as social anxiety disorder. Exposure to the feared situation provokes an 
immediate anxiety response. As a result, the phobic situation is preferably avoided or endured with intense anxiety, and, secondarily, anticipatory avoidant behavior 
can interfere with occupational or social functioning (but need not be incapacitating), or there is marked distress about having the fear. Typically, the person is aware 
of the excessive and/or unreasonable nature of these concerns. The diagnosis is not made if one simply avoids social situations that normally provoke some distress, 
such as public speaking. If an Axis III or another Axis I disorder is present, social phobia is diagnosed only if the fear is unrelated to these conditions.

Formerly one of the least studied of the major psychiatric disorders, social phobia has become the object of increasing research, the results of which are 
filling in previous gaps in our knowledge concerning definition, prevalence, etiology, pathophysiology, assessment, and treatment  (15, 16). Differential 
diagnosis includes the following:

Separation anxiety disorder
Avoidant personality disorder, characterized by marked anxiety and avoidance of most social situations
GAD
Specific phobia, characterized by fear of a specific object or situation other than fear of social embarrassment or humiliation
Panic disorder with agoraphobia characterized by avoidance of certain social situations because of fear of having a panic attack (see Chapter 13)
Performance anxiety

Specific Phobia

Formerly called “simple phobia,” specific phobia is a marked, excessive, or unreasonable and persistent fear of a specific object or situation  (e.g., snakes, 
heights, thunderstorms). Exposure to the phobic stimulus provokes immediate and intense anxiety that the individual recognizes as excessive or unreasonable. The 
degree of impairment frequently depends on whether the feared object or situation is commonly encountered or can be easily avoided. The diagnosis should only be 
made if avoidant behavior interferes with the person's normal routine, social activities, or relationships, or if there is marked distress about having the fear. Differential 
diagnosis may include the following:

Major depression with social withdrawal
Panic disorder with agoraphobia
Social phobia
Psychosis, characterized by avoidance behavior in response to delusions
Posttraumatic stress disorder characterized by avoidance of stimuli associated with the trauma
Obsessive-compulsive disorder characterized by avoidance of situations associated with dirt or contamination

PSYCHOLOGICAL FACTORS AFFECTING A MEDICAL CONDITION

Psychological factors affecting a medical condition were formerly referred to as “psychosomatic” (DSM-I) or “psychophysiological” (DSM-II) disorders. The diagnosis 
is made when psychologically meaningful environmental stimuli are temporally related to the initiation or exacerbation of a physical condition with 
demonstrable organic pathology (e.g, rheumatoid arthritis) or a known pathophysiological process (e.g., migraine)  (7). Further, the condition should not meet 
criteria for somatoform disorders, which are characterized by physical symptoms suggesting medical disease, but for which no demonstrable pathology or known 
pathophysiological process can be found.

SLEEP DISORDERS

The sleep disorders are categorized into primary disorders (i.e., dyssomnias and parasomnias), those related to another mental disorder, those related to a 
general medical disorder, and those that are substance induced. Like anxiety, disturbances of sleep affect nearly all of us at one time or another. Also like 
anxiety, disordered sleep may present as follows:

A transient phenomenon that may or may not be related to an identifiable stimulus
Secondary to numerous medical and/or psychiatric conditions
A primary, discrete disorder

The International Classification of Sleep Disorders lists 88 types, with insomnia the most prominent symptom for many of these ( 17). Chronic insomnia is the most 
common sleep problem for which patients consult practitioners (18) and usually reflects psychological/ behavioral disturbances ( 19). Differences in treatment 
recommendations support the distinction between DSM-IV and the International Classification for Sleep Disorders ( 20). The DSM-IV divides primary disorders into two 
major groups: the dyssomnias (in which the predominant disturbance is the amount, quality, or timing of sleep) and the parasomnias (in which the predominant 
disturbance is an abnormal event occurring during sleep) ( 7).

Dyssomnias

Primary Insomnia

Primary insomnia is characterized by difficulty initiating or maintaining sleep or by not feeling rested after an apparently adequate amount of sleep for at 
least 1 month. Further, it causes significant stress or impairment in various areas of functioning. This condition may represent a lifelong pattern of poor sleep habits, 
or it may develop as a result of distressing events, but then persist after the stressor resolves. It is characterized by excessive daytime worry about being able to fall 
or stay asleep. Anxiety tends to perpetuate a vicious cycle of sleeplessness that is aggravated by worry about sleeplessness. Patients with primary insomnia, 
however, may fall asleep when they are not trying and may experience little or no difficulty sleeping away from their normal environment. The diagnosis is made only if 
this condition is not symptomatic of another mental disorder or known organic factor.

Secondary insomnia related to a known organic factor may occur in conjunction with a physical illness (but not the person's emotional reaction to the illness), 
psychoactive substance abuse, or certain medications. Secondary insomnia may also be related to another mental disorder.

Primary Hypersomnia

These disorders are characterized by excessive daytime sleepiness for at least 1 month.  The daytime sleepiness (falling asleep easily and unintentionally) is 
not accounted for by an inadequate amount of nighttime sleep. Another criteria is the presence of hypersomnia nearly every day for at least 1 month or episodically for 
longer periods of time, resulting in occupational or social impairment.

As with the insomnia disorders, hypersomnias may be categorized as primary, as secondary to another mental disorder (e.g., mood disorders, schizophrenia, 
somatoform disorder, borderline personality disorder), or as secondary to a known organic factor such as the following:

Psychoactive substance abuse
Prolonged use of medications with sleep-inducing properties, such as sedatives or antihypertensives
Sleep apnea, sleep myoclonus
Restless legs syndrome
Narcolepsy



Kleine-Levin syndrome
Epilepsy
Hypothyroidism
Hypoglycemia
Multiple sclerosis
Organic mental disorders

The diagnosis is not made if hypersomnia occurs only during the course of a circadian-rhythm sleep disorder.

Narcolepsy is a relatively uncommon condition that may be either idiopathic or, more rarely, secondary to organic brain damage. It is characterized by irresistible 
attacks of refreshing sleep lasting from 30 s to 20 min and the accelerated appearance of rapid eye movement (REM) sleep, usually within 10 min of sleep onset. 
Additional symptoms may include cataplexy (brief weakness in isolated muscle groups or paralysis of almost all skeletal muscles) triggered by intense emotion, with or 
without a concomitant sleep attack; sleep paralysis; and hypnagogic or hypnopompic hallucinations. The roughly 30% of narcoleptic patients who have hallucinatory 
experiences also have a higher than expected rate of associated psychotic disorders. A polysomnographic diagnosis of narcolepsy requires sleep latencies of less 
than 10 min on the multiple sleep latency test, as well as the presence of multiple sleep-onset REM periods in the absence of other sleep pathologies (such as sleep 
apnea, nocturnal myoclonus, circadian rhythm disorders, or acute drug withdrawal). These criteria have been shown to be stable and highly reliable traits of 
narcolepsy~(21).

Breathing-related sleep disorder is a potentially life-threatening abnormal respiratory condition. It includes cessation of both nasal and oral air flow (apnea), which in 
some patients may last up to 2 min. The most prominent sign is loud snoring. This disorder can also include hypopneas and hypoventilation. There are three forms 
of breathing-related sleep disorders:

Obstructive sleep apnea involving blockage of the oropharynx
Central sleep apnea involving lack of diaphragmatic effort
Central alveolar hypoventilation, which most commonly occurs in very overweight individuals

Typical complications include insomnia and excessive daytime sleepiness due to frequent nighttime awakenings. Sleep electroencephalogram (EEG) reveals absent 
or decreased slow-wave sleep, and, in some patients, early-onset REM sleep. If untreated, long-term effects of sleep apnea include increased incidence of 
hypertension; vascular events (e.g., myocardial infarction, stroke); poor work performance; increased risk of traffic accidents; and stress in personal relationships ( 22, 
23).

Circadian Rhythm Sleep Disorder

This disorder occurs when there is a mismatch between the normal rest—activity schedule for a person's environment and the person's circadian sleep—wake 
pattern. There are four subtypes:

Delayed sleep phase type
Jet lag type
Shift work type
Unspecified

Transient disturbances may occur as a result of rapid time zone changes (as in transoceanic flights) or staying up late for a few days. Diagnosis of a sleep—wake 
schedule disorder, however, is made only if complaints meet criteria for an insomnia or a hypersomnia disorder. These disorders often improve when the person is 
able to resume a normal sleep—wake pattern.

Parasomnias

This group of disorders is characterized by the occurrence of an abnormal event during sleep, specific sleep stages, or the threshold between sleep and 
wakefulness. These conditions usually involve complaints focused on the abnormal occurrence itself rather than any effect it might have on sleep. Parasomnias 
include the following:

Nightmare disorder
Sleep terror disorder
Sleepwalking disorder

Nightmare Disorder

Formerly known as “dream anxiety disorder,” this condition involves vivid dreams, often characterized by recurring themes of threats to survival, security, 
or self-esteem. Because the dreams are most likely to occur during REM sleep, autonomic agitation is minimal during the dream but may occur upon awakening. The 
repeated awakenings associated with the dreams, as well as the dreams themselves, are accompanied by significant anxiety and difficulty returning to sleep. Upon 
awakening, however, the person is alert, fully oriented, and able to give a detailed account of the dream. The diagnosis is not made if the dreams are attributable to a 
known organic factor, such as a medication or general medical condition. One example is the abrupt withdrawal from REM-suppressant agents (e.g., tricyclic 
antidepressants) that may result in REM rebound and associated nightmares.

Sleep Terror Disorder

Sleep terror disorder (also known as “pavor nocturnus”) is characterized by recurrent episodes of abrupt awakening from sleep in the first third of the 
major sleep episode, usually during nonrapid eye movement (NREM) periods that are characterized by EEG delta-wave activity. The episode can be dramatic 
and is likely to begin with a panicky scream. The person often sits up in bed exhibiting signs of intense anxiety and autonomic arousal (e.g., tachycardia, rapid 
breathing and pulse, dilated pupils, sweating, etc.) and may be confused, disoriented, and unresponsive to comforting gestures. Patients may describe a sense of 
terror and fragmentary images, but are usually unable to recount a complete dream. Interestingly, morning amnesia for the episode usually occurs. An organic factor 
(e.g., brain tumor, epileptic seizures during sleep) responsible for these disturbances precludes the diagnosis of sleep terror disorder.

Sleepwalking Disorder

Sleepwalking disorder (or somnambulism) is characterized by episodes of complex behaviors that initially include sitting up and performing perseverative 
moments (e.g., picking at the sheet, as well as getting out of bed and moving around).  Like sleep terror, this disorder usually occurs during non-REM sleep in 
association with EEG delta-wave activity. This disorder often proceeds to such activities as leaving the bed, walking, dressing, and opening or closing windows and 
doors. During an episode, the person usually has a blank stare, is unresponsive to others, and is very difficult to awaken. With the exception of a brief period of 
confusion or disorientation, no impairment of mental activity or behavior occurs upon awakening, although amnesia for the episode is typical. The diagnosis is not 
made if an organic factor such as epilepsy is responsible for the disturbance. Differential diagnosis includes psychogenic fugue and sleep drunkenness.

CONCLUSION

Anxiety disorders substantially diminish one's quality of life and ability to function ( 24). In the attempt to manage anxiety-related phenomena, as well as sleep 
disturbances, various treatments (both drug and nondrug) have been used over the course of history. Today, our understanding of the basis for such conditions is 
becoming more refined, allowing identification of differentiating qualities that will ultimately dictate more specific and effective remedies as discussed in Chapter 12.
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From time immemorial, human beings have sought ways to achieve surcease from subjectively distressing and disabling anxiety, as well as to counteract debilitating 
insomnia. Early recorded history documents that the anxiolytic and soporific effects of alcohol were discovered centuries ago, and ever since people have imbibed to 
ease anxiety, tension, and agitation, and lull them into a somnolent state. It was not until the 19th century, however, that chemists synthesized the bromides and the 
barbiturates, thereby inaugurating an era of relentless attempts to manufacture safer and more effective alternatives.

Humanity's centuries-old, avid search for substances that would relieve these conditions has resulted in a progression from alcohol to opiates to the synthesis of 
bromides and barbiturates. Each of these, however, shares treatment-limiting and potentially life-threatening disadvantages, including the following:

Rapid development of tolerance to their therapeutic effects
Serious adverse effects
High risk of dependence
Significant withdrawal effects
Lethality in overdose

Meprobamate (a bis-carbamate ester), first marketed in the early 1950's, was originally considered an improvement over the barbiturates, but soon was recognized to 
have essentially the same liabilities as its predecessors.

The benzodiazepines (BZDs), which were introduced nearly 40 years ago, were hailed as a breakthrough because they have fewer of the drawbacks of prior 
anxiolytics and sedative-hypnotics, are effective in a range of disorders, and are safe in combination with most drugs (except other sedatives), as well as alone in 
overdose, and are generally mild in terms of side effects. For these reasons, BZDs quickly became, and remain, among the most widely prescribed drugs 
worldwide.

More recently, non-BZD anxiolytics, such as buspirone, and nonbarbiturate, non-BZD hypnotics, such as zolpidem and zaleplon, have been developed. The more 
recent anxiolytics and hypnotics offer equal efficacy, fewer serious adverse effects, and less risk of a fatal consequence due to accidental or intentional overdose. 
Unfortunately, these compounds have not entirely eliminated the hazards of tolerance, dependency, and withdrawal syndromes, although they do have a lower abuse 
potential than their predecessors.

In addition to buspirone and the non-barbituate, non-BZP hypnotics, selective serotonin reuptake inhibitors (SSRIs), venlafaxine, and other new antidepressants all 
represent attempts to achieve anxiolytic and hypnotic effects seen with the BZDs, while avoiding their unwanted properties.

These assets, however, do not justify cavalierly dispensing these newer agents, which must also be prescribed judiciously. Failure to monitor their usage may 
endanger the patient, invite governmental restrictions, and possibly become the basis for a malpractice suit or the revocation of one's medical license. For these 
reasons, it is imperative for clinicians to become knowledgeable about the basic pharmacology of these drugs, along with their appropriate clinical indications, 
dosages, and duration of usage. Most importantly, the appropriate clinical indications, as well as their limitations, must receive as much attention as their 
assets.

Nevertheless, BZDs have been the subject of a debate that tends to center on issues related to overuse, misuse, and abuse. Indeed, many BZD-treated patients, their 
families, and their physicians now wonder whether one should be considered an abuser after taking these drugs for longer than a few weeks. Thus, recent reviews 
generally support earlier conclusions that even long-term therapeutic use is rarely accompanied by inappropriate drug-taking or drug-seeking behavior (e.g., high and 
sustained dosage escalation; trying to obtain the drug from several physicians or illicitly) ( 2, 3, 4, 5, 6, 7 and 8). An international study of expert judgment on the 
therapeutic dose dependence and abuse liability of BZDs in the long-term treatment of anxiety disorders led to the conclusion that although the BZDs pose a higher 
risk of dependence than most potential substitutes, they have a lower risk than older sedatives and recognized drugs of abuse ( 9). Although this may be correct, there 
appears to be a clear distinction between BZD abusers and therapeutic-dose users. Almost exclusively, the former are reported to also abuse other prescription or 
street drugs, or alcohol; take BZDs in large doses for euphoriant effects or to potentiate other (usually illicit street) drugs; and prefer drugs other than BZDs when 



available. In contrast, patients who take a BZD continuously for more than 4 to 6 weeks may become dependent on the drug, but the vast majority:

Do not drink more than social amounts of alcohol.
Do not have a history of dependence on other drugs.
Do not abuse BZDs.
Do not take more than the prescribed dosage.
Usually attempt to reduce dosage to avoid “addiction.”
Are able to successfully withdraw from BZDs without resorting to another dependence-inducing drug ( Table 12-1).

TABLE 12-1. Medical users versus nonmedical users and/or abuses of benzodiazepine (BZD)

These distinctions are important because the advantages and the disadvantages of the therapeutic use of BZDs should not be confused with their abuse.

BZD: MECHANISM OF ACTION

In 1977, BZD receptors were identified when it became possible to map their location within the CNS. They were found to be intimately related to g-aminobutyric acid 
(GABA), the most prevalent inhibitory neurotransmitter system in the brain, which acts in the following locations:

Stellate inhibitory interneurons in the cortex
Striatal afferents to globus pallidus and substantia nigra
Purkinje cells in the cerebellum

Further, the recognition sites for GABA receptors were found to be coupled to chloride ion channels. When GABA binds to its receptors, these channels open and 
allow chloride ions to flow into the neuron, making it more resistant to excitation. GABA exerts its actions at two physiologically and pharmacologically distinct classes 
of receptors, GABAA and GABAB. GABAB receptors are insensitive to BZDs or barbiturates; however, these drugs do bind to a site on GABA A receptors, which are 
linked to, but distinct from, the GABA recognition site. BZDs enhance the affinity of the recognition site for GABA, ultimately potentiating its inhibitory action. 
Barbiturates apparently interact with sites directly related to the chloride ion channel, prolonging the duration of its opening by as much as four- to fivefold. Some 
evidence indicates that alcohol's effects are also due in part to enhancement of GABA A receptor function (10).

Recently, Low et al. (11) found that a specific, GABAA receptor subunit may mediate the therapeutic effects of the BZDs. Thus, in mice, a knock-in point mutation for 
the a2 versus a3 subunit rendered diazepam ineffective for its anxiolytic effects. This indicates that the efficacy of BZDs is mediated by a 2 GABAA receptors.

Pharmacology

All BZDs are not the same, because differences in chemical structure profoundly influence the milligram potency, duration of action, and type and frequency of side 
effects (Table 12-2). This variety makes it possible to select a specific BZD most likely to benefit the individual patient while minimizing the risks.

TABLE 12-2. Benzodiazepine differences

BZDs facilitate GABA-mediated transmission, thus acting as an indirect GABA A agonist. There are two BZD receptor subtypes in the brain, BZ 1 (type 1 or omega 1) 
and BZ2 (type 2 or omega 2). A peripheral BZD receptor (omega3 is very abundant in peripheral tissues. There are also three types of ligands:

Agonists (e.g., diazepam), which are anxiolytic and anticonvulsant
Antagonists (e.g., flumazenil), which are neutral
Inverse agonists (e.g., FG 7142), which are anxiogenic and proconvulsant

There is a high density of BZD receptors within the amygdala, suggesting it is an important site for the actions of anxiolytic drugs.

In one study, an inverse agonist was administered to human subjects producing anxiety, terror, cold sweats, tremor, agitation, fear of impending death, and “intense 
inner strain” (12). BZD antagonists apparently lack intrinsic activity, but may have both agonist and inverse agonist effects ( 13). For example, they are reported to 
reverse the increased anxiety that may occur after withdrawal of chronic BZD or alcohol use, and to reverse BZD-caused amnestic effects ( 14, 15, 16 and 17).

These and other findings related to manipulation of the BZD-GABA-receptor complex indicate it is an important substrate in the neurobiological regulation of anxiety. 
Other systems also may play a role, however, including the noradrenergic and serotonergic systems, as well as a number of peptides and hormones ( 10).

Major Subgroups

BZDs belong to one of three major subgroups:

1, 4-BZDs –contain nitrogen atoms at positions 1 and 4 in the diazepine ring. This grouping accounts for most therapeutically important agents (e.g., 



bromazepam, chlordiazepoxide, clonazepam, clorazepate, diazepam, flunitrazepam, flurazepam, lorazepam, lormetazepam, midazolam, nitrazepam, oxazepam, 
prazepam, quazepam, temazepam)
1, 5-BZDs –contain nitrogen atoms at positions 1 and 5 in the diazepine ring (e.g., clobazam)
Tricyclic BZDs –often consist of the 1, 4-BZD nucleus with an additional ring fused at positions 1 and 2 (e.g., alprazolam, adinazolam, loprazolam, and triazolam)

In addition, another group of diazepines features replacement of the fused benzene ring with other heteroaromatic systems such as thieno or pyrazolo. Most 
compounds of this type are under investigation (e.g., brotizolam, a thienodiazepine). Because pharmacological effects are comparable with the BZDs, both groups of 
diazepines are considered “BZDs” from a clinical standpoint.

TREATMENT OF GENERALIZED ANXIETY DISORDER

Although other drugs exert anxiolytic effects, the BZDs are the drugs most commonly used in the treatment of generalized anxiety disorder (GAD) and thus are the 
primary focus of this chapter. Alternative treatment strategies, as well as disorders in which BZDs have demonstrated little or no efficacy, are also discussed. Figure 
12-1 gives an overview of the differential diagnoses and related treatment strategies for various anxiety disorders.

FIG. 12-1. Differential diagnosis of various anxiety-related disorders and treatment strategies (see specified figures in this and other chapters).

Acute Treatment

Several well-controlled studies have examined the efficacy of BZDs in the acute treatment of GAD. Almost all indicate that these anxiolytics quickly reduce symptoms 
in many patients, with most improvement occurring in the first week of treatment ( 18). Nevertheless, they may not be universally effective, with some investigators 
finding no difference between BZDs and placebo ( 19). Overall, Rickels (20) reported that about 35% of patients show marked improvement, 40% show moderate 
improvement, and 25% remain unchanged.

Patients most likely to respond to a BZD have been reported to have these characteristics:

Acute, severe anxiety
Precipitating stresses
Low level of depression or interpersonal problems
No previous treatment or a good response to earlier treatment
Expectation of recovery
Desire to use medication
Awareness that symptoms are psychological
Some improvement in the first treatment week (21, 22)

Many of these patients derive benefit from short-term BZD therapy only. In one study, 50% of those treated with diazepam (15 to 40 mg/day) for 6 weeks maintained 
their improvement during subsequent placebo therapy for an additional 18 weeks ( 23). In another study, 70% treated for 4 weeks with either lorazepam or clorazepate 
maintained improvement during 2 weeks on placebo (24). Even the chronically anxious may benefit from brief (4 to 6 weeks) treatment ( 25). In many cases, although 
discontinuation of medication may eventually lead to a reemergence of anxiety, symptoms may not always be continuous, be functionally significant, or cause patients 
to seek further treatment (26).

Ideally, BZD treatment of acute anxiety, GAD, and other anxiety-related disorders should be with the lowest possible dose for the shortest possible time  
(27). Doses should be flexible rather than arbitrary and taken intermittently at a time of increased symptoms rather than on a fixed daily schedule. In general, 1 to 7 
days of BZD treatment are recommended for a reaction to an acute situational stress, although 1 to 6 weeks of treatment may be needed for short-term anxiety due to 
specific life events (28).

Long-Term Treatment

Anxiety disorders are often lifelong, biologically based, and frequently crippling disorders that can cause moderate to severe suffering and handicap an otherwise 
healthy person. Freud emphasized these facts about anxiety disorders when he wrote: “The expectation that every neurotic phenomenon can be cured may, I suspect, 
be derived from the layman's belief that the neuroses are something quite unnecessary which have no right whatever to exist. Whereas in fact they are severe, 
constitutionally fixed illnesses, which rarely restrict themselves to only a few attacks but persist as a rule over long periods or throughout life” ( 29).

Because these disorders are chronic, long-term treatment is usually required to achieve optimal benefit. Even when long-term BZD therapy is appropriate, however, 
periodic reassessment of its efficacy, safety, and necessity is good medical practice. This lessens any risk of protracted BZD therapy. In this context, there are data 
indicating that the following is true:

Long-term users account for the bulk of anxiolytic (and hypnotic) BZDs sold in the United States (and probably worldwide).
About 80% of hypnotics sold are consumed by individuals reporting daily use of 4 months or longer.
The number of long-term users of anxiolytic (and hypnotic users) has increased in recent years, even though the efficacy of long-term use has not been 
established (30).

Unfortunately, although needed, effective, and reasonably safe, long-term BZD therapy for anxiety disorders has had various problems associated with it, especially in 
the elderly, including the following:

Excessive daytime drowsiness
Cognitive impairment and confusion
Psychomotor impairment and a risk of falls
Paradoxical reactions, depression
Intoxication even on therapeutic dosages
Amnestic syndromes
Respiratory problems
Abuse and dependence
Breakthrough withdrawal reactions

Thus, clinical judgment plays a major role in the decision to continue BZD anxiolytic treatment beyond 4 to 6 weeks. Although long-term administration may maintain 



initial improvement, further gains are unlikely ( 31). To lessen the likelihood of adverse effects and withdrawal phenomena, many U.S. investigators now recommend 
limiting BZD use to 4 months or fewer, and British guidelines are even more stringent, indicating use should not exceed 2 to 4 weeks ( 14). The chronic nature of 
anxiety disorders and the frequency of eventual relapse after treatment discontinuation, however, suggest that in some patients long-term treatment may be indicated 
(23, 26, 28).

Unfortunately, only limited controlled data exist on the efficacy of chronic BZD administration. In one double-blind study, the effectiveness of continuous 
treatment with diazepam (15 to 40 mg/day) for up to 22 weeks was assessed in chronically anxious subjects diagnosed according to the Diagnostic and Statistical 
Manual, 3rd ed., (DSM-III) (33). Half of all patients switched to placebo experienced a slow return of their original symptoms, indicating diazepam continues to be 
effective for at least 22 weeks. In a study involving clorazepate, investigators also found continuing efficacy for up to 6 months ( 34). Although no controlled studies 
have been conducted on the efficacy of BZD therapy beyond 6 months' duration, the fact that long-term therapeutic use is rarely accompanied by dosage escalation 
suggests anxiolytic efficacy is retained even after prolonged use ( 1, 2, 3, 4 and 5, 35). Evidence indicates, however, that an unknown number of patients are 
long-term BZD users not because of the drug's therapeutic efficacy but because they have become dependent on the therapeutic doses that they take to preclude the 
occurrence of subjectively distressing discontinuance syndrome symptoms.

As Griffiths has cogently observed: “While it is true that the majority of people who use benzodiazepines do so for relatively short periods of time (1 month), the 
majority of the drug dispensed is consumed by chronic long-term users under conditions in which efficacy has not been established and there are no generally 
accepted medical recommendations for use” (30). In support of this position, Griffiths cites a rigorous 1990 survey of the general population in the United States 
showing that 25% of past-year users of anxiolytics (primarily BZDs) reported daily use of 12 months or greater ( 36). Further, many long-term users continue to report 
high levels of baseline anxiety or “psychic distress” ( 2, 35, 37, 38, 39, 40, 41 and 42). This may represent the following:

Undertreatment
Partial responsiveness that would worsen without treatment
Presence of symptoms more responsive to a different class of drug (e.g., an antidepressant)
Development of some degree of tolerance to the anxiolytic effect of the BZD
Development of a chronic state of withdrawal

In two studies, Rickels and coinvestigators (41, 42) found that baseline measures taken before BZD discontinuation showed significant anxiety and depressive 
symptomatology despite long-term drug therapy. In addition, patients who successfully completed either abrupt or gradual drug withdrawal achieved lower anxiety and 
depression levels than they had while receiving medication. This finding is not unexpected because this process selects patients with a good prognosis.

In her study of 50 consecutive patients attempting withdrawal from BZDs taken for 1 to 22 years, Ashton ( 40) reported that all had a variety of anxiety and/or 
depressive symptoms, which had been gradually increasing over several years despite continuous BZD use. Several (number not given) had also received 
unsuccessful behavioral therapy, and 10 had become agoraphobic. Twelve had undergone extensive gastroenterological or neurological investigations for which 
various treatments had been ineffective. Ashton notes that it is arguable whether these patients would have developed their symptoms without BZD treatment; 
however, their symptoms:

Were not present prior to initiation of the BZD.
Were not amenable to other treatments during BZD use.
Largely disappeared when the BZD was discontinued.

A more recent study of the extent and appropriateness of BZD use in an elderly community confirmed that the prevalence and incidence of hypnotic use are strongly 
associated with increasing age. This study showed a high proportion of long-term users (61% to 70%), as well as high continued use (52%) among new users. Many 
of the long-term users were concurrently depressed. The findings of this study led to the conclusion that many older people still use BZDs contrary to official 
guidelines with regard to their mental health. These findings also add to the weight of opinion that persistent and long-term BZD use should be discouraged ( 43).

Conclusion

The diagnosis of all patients on long-term BZD therapy should be reassessed on a regular, intermittent basis because the high rate of comorbidity for GAD with other 
psychiatric disorders suggests that an alternative approach (such as an antidepressant or BZD discontinuation) may be more appropriate in certain patients. In 
addition, the following offer the best means of avoiding the dependence or withdrawal symptoms associated with long-term use:

Regular treatment monitoring
U se of the lowest possible dosages compatible with achieving the desired therapeutic effect
Use of intermittent and flexible dosing schedules rather than a fixed regimen
Gradual dosage reduction

Summarizing their study of 119 long-term BZD users, Rickels et al. ( 35) reported, “One hard-learned lesson is that [they] are in need of much more intensive 
psychiatric and social support than other anxious or depressed patients.” Nevertheless, some patients' quality of life may depend on long-term, therapeutic use of a 
BZD (44). Although periodic attempts to discontinue the medication should be made to determine whether return of anxiety represents a withdrawal reaction or 
reemergence of the original disorder, categorical withholding of BZDs may do more harm than good. For example, some may turn to more dangerous drugs in an 
effort to obtain relief, while others may seek a more permanent solution through suicide.

Alternative Treatment Strategies

In some patients, careful listening, astute questioning, and appropriate advice may be the best form of intervention. This contributes immensely to the 
patient–physician relationship, which is a powerful treatment tool. Bereavement-induced acute anxiety and insomnia should not be considered a disorder 
requiring drug therapy, although such patients may benefit from grief counseling and/or very brief use of a BZD if the disturbance is severe. Some psychotherapies 
have been reported effective to teach techniques for coping with and reducing anxiety. If drug therapy is indicated, non-BZDs, such as buspirone and various 
antidepressants, may be useful alternatives.

Buspirone

Buspirone is an azapirone anxiolytic that acts as a partial 5-HT 1A agonist. In contrast to the BZDs, this agent has no immediate effect on the anxiety seen in patients 
undergoing medical procedures (e.g., endoscopy, cardioversion). Further, it cannot be given parenterally, because the drug is not available in an i.v. or i.m. 
formulation. Buspirone does not produce disinhibition euphoria and even in high doses has not been found to have antipsychotic activity.

The absence of adverse effects of the BZD type and its lack of abuse potential are major advantages.  The lack of sedative properties may be very important, 
because many dislike this feeling and find it interferes with various activities, such as problem solving, driving, and overall work function.%

While buspirone does not interact with brain BZD receptors, it has been shown to be superior to placebo and as effective as BZDs for GAD ( 45, 46, 47 and 48) (Table 
12-3). In a long-term follow-up study of chronic GAD patients who participated in a 6-month trial comparing clorazepate and buspirone, Rickels and Schweizer ( 33) 
found a nonsignificant trend for former buspirone-treated patients to report less anxiety than former clorazepate-treated patients. In addition, whereas 65% of the 
former clorazepate-treated group were still taking anxiolytic medication at 40-month follow-up, no former buspirone patient was taking a psychotropic.



TABLE 12-3. Buspirone versus placebo or a benzodiazepine for generalized anxiety disorder

The side-effect profile of buspirone is different from BZDs in that there is:

No sedation
No memory or psychomotor impairment
No interaction with alcohol
No abuse potential
No disinhibition phenomenon (49)

Buspirone differs clinically in four important ways from the BZDs:

It is only useful when taken regularly for several weeks, because it has no immediate effect after a single tablet and is not helpful in treating an acute episode.  
Many patients who have taken BZDs expect relief after a single tablet, but buspirone cannot be used on such a prn basis.
It has demonstrated antidepressant properties in double-blind studies.
It has not been shown effective for panic attacks in several small studies.
It does not block BZD withdrawal symptoms. This is often a critical consideration because many patients have previously been on or are presently taking a BZD.

Clinical studies have also found that anxious patients treated for up to 12 months are able to stop treatment abruptly without withdrawal symptoms ( 34, 50).

Buspirone has a slower onset of anxiolytic action (1 to 2 weeks) than the BZDs, however, and requires t.i.d. dosing.  Increased antianxiety effects have been 
observed in some patients treated concurrently with low doses of buspirone and a BZD ( 51). Although this agent may not be as effective in patients who have 
previously used a BZD, some can be successfully switched (52). A recent assessment of the impact of prior BZD use on response to buspirone showed that patient 
attrition was significantly higher in the recent BZD treatment group than in the remote and no prior BZD groups. Lack of efficacy was given as the primary reason by 
patients who were receiving buspirone. Also in the buspirone group, adverse events occurred more frequently in the recent BZD treatment group than in the remote 
BZD treatment group and no prior BZD treatment groups (53). In such cases, a 2-week to 4-week period of concurrent use before BZD tapering may help preclude the 
return of anxiety.

We think that buspirone may be the drug of choice for many patients with GAD who have not taken BZDs previously. Buspirone may also have an advantage in 
patients who have problems with BZD withdrawal symptoms. Increased antianxiety effects have been observed in some patients treated concurrently with low doses 
of buspirone and a BZD (Table 12-4). Further, buspirone may be indicated in individuals with GAD with histories of chemical dependency who have failed or who 
could not tolerate antidepressants (54).

TABLE 12-4. Clinical differences between buspirone and the benzodiazepines

Venlafaxine

In the 1990s, evidence accumulated indicating that the latest generation of antidepressants were effective in a range of anxiety disorders, including GAD. Of these 
new antidepressants, venlafaxine, especially its extended-release formulation (Ven XR), was documented to be efficacious in outpatients with GAD without associated 
major depression. These data came from clinical trials conducted by expert clinical psychopharmacologists with broad experience in the assessment of psychotropic 
medications for anxiety disorders. The first of these trials ( 55) compared the efficacy of Ven XR with buspirone. The second trial ( 56) results also supported the 
efficacy of Ven XR in nondepressed outpatients with GAD. Following these confirmations of the efficacy of Ven XR in the short-term treatment of GAD patients without 
major depressive disorder, a third study was conducted to ascertain the long-term efficacy of Ven XR ( 57). This third study was a 6-month randomized controlled trial 
which found that Ven XR was safe and effective in a similar population of GAD patients. The 251 patients in this trial, conducted in 14 outpatient settings, were 
randomly assigned to receive either Ven XR at 75 to 225 mg/day or placebo titrated clinically for 28 weeks. At the conclusion of this study, 67% of the Ven XR patients 
but only 33% of the placebo patients were rated much or very much improved. Rating measures showed statistically significant (p < 0.001) differences from week 1 or 
2 through week 28 in favor of Ven XR. Nausea, somnolence, and dry mouth were the most frequent patient-reported adverse events. This study was the first 
placebo-controlled demonstration of the long-term efficacy of any drug class in treating outpatients with Diagnostic and Statistical Manual, 4th ed., 
(DSM-IV)—diagnosed GAD. These results indicate that Ven XR is an effective, rapidly acting, safe, once-daily agent for long-term treatment of GAD.

Imipramine and Amitriptyline

Two studies have indicated that the tricyclic antidepressant (TCA) imipramine may be as effective as BZDs in the treatment of GAD ( 58, 59). No studies longer than 8 
weeks' duration have been conducted, however, and imipramine's onset of anxiolytic action may be even slower than that of buspirone. Although adverse effects also 
may limit usefulness, its lack of dependence liability may make it an appropriate alternative in chronically anxious patients who also suffer from panic and depression.

The other tertiary TCA that has dual serotonergic-noradrenergic effects, amitriptyline, like imipramine, appears to be consistently effective in anxiety disorders. Newer 
antidepressants such as mirtazapine, nefazodone, paroxetine, and venlafaxine may also benefit patients with anxiety disorder ( 60, 61, 62 and 63).

b-Blockers and Antihistamines

Despite very limited efficacy in most anxious patients, b-blockers may be useful for highly somatic individuals, such as those with performance anxiety. Antihistamines 



are quite sedating, have little dependence potential, and are generally safe in terms of other complications, except their anticholinergic effects, which are common. 
We would note that reports of diphenhydramine abuse should lead to judicious prescribing of this antihistamine with close monitoring for signs of misuse.

Numerous clinical trials have also attested to the anxiolytic efficacy of hydroxyzine. Controlled trials have confirmed its efficacy and safety at a fixed dose of 50 mg in 
GAD (64). In a double-blind, parallel-group, multicenter study in France and Great Britain, a total of 244 patients with GAD were allocated randomly to treatment with 
hydroxyzine (12.5 mg t.i.d.), buspirone 5 mg morning and midday and 10 mg in the evening, or placebo. The results showed both hydroxyzine and buspirone to be 
more efficacious than placebo, indicating that hydroxyzine can be a useful treatment for GAD ( 65).

Abecarnil

The partial BZD agonist, abecarnil, has also been found to be useful as a safe, effective, short-term treatment for GAD ( 66, 67 and 68).

Natural Remedies

Kava Kava (piper methysticum) is a member of the pepper tree family and for centuries has been a part of cultural traditions in the South Pacific islands, where it is 
used to induce a sense of tranquillity and to enhance sociability. It has had an integral role in a variety of social and therapeutic settings. Today, kava is rapidly 
becoming a popular herb in Europe, where it is used medicinally as a treatment for stress and anxiety, and recreationally in kava bars, which are also cropping up in 
the United States. Findings from extensive animal testing suggest that kava has the following characteristics:

It may be an anxiolytic.
The development of tolerance and withdrawal would be unlikely at therapeutic doses.
It may work through inhibition of sodium or calcium channels, having an antiglutaminergic effect (69).

Kava my also potentiate 5-HT1A agonist drugs, thereby suggesting either a direct or indirect serotonergic mechanism of action. Effects on GABA A and NMDA are 
unclear.

Major controlled clinical trials of kava in anxiety disorders support the likelihood that it may be of benefit in treating these disorders  (70, 71, 72, 73, 74 and 
75). Early onset of action was noted in two of three placebo-controlled trials, and effects of the drug have been noted on several scales. Kava is generally 
well-tolerated at doses of 210 to 240 mg/kl (kavalactones) daily, without the accompaniment of sedation or other adverse effects. Treatment for up to 6 months was 
examined in one study with the finding that the drug did not lose its effectiveness over time relative to placebo; however, studies of the safety and efficacy of long-term 
use of kava are needed. While recreational use of the herb is spreading, clinicians should be aware that consumption might result in an alcohol intoxication-like state 
in doses higher than those recommended. As with other medications and herbs, use in pregnant women and women who are nursing is not recommended.

Conclusion

It is not yet clear how useful, or how detrimental, chronic BZD therapy may be for patients with GAD. Whenever possible, BZD discontinuation (using a gradual 
tapering schedule) should be attempted to clarify persistence of anxiety or the existence of masked drug-induced adverse effects. Alternative strategies include the 
following:

Nondrug interventions
The azapirone buspirone
ADs such as venlafaxine
b -Blockers or antihistamines in selected cases
Possibly kava

Figure 12-2 summarizes the strategy we would recommend for the management of acute or chronic generalized anxiety.

FIG. 12-2. Strategy for the treatment of generalized anxiety disorder.

TREATMENT OF PHOBIC DISORDERS

All of these disorders are characterized by disabling anxiety (at times also associated with panic attacks) and avoidance behavior because of exposure to the 
following:

Places or situations from which one cannot readily escape
A specific feared object or situation (e.g., heights)
Certain types of social or performance situations

Agoraphobia

Agoraphobia may be associated with or without panic disorders (see also the section “ Panic Disorder” in Chapter 13). Inasmuch as most drug treatment studies have 
involved agoraphobic patients with panic disorder, there is relatively little evidence to suggest any agent is more than minimally effective for agoraphobia alone. In 
vivo exposure therapy, however, may be very useful in those willing to tolerate the distress associated with confronting the feared situation ( 76, 77).

Social Phobia

Although behavioral treatments for social phobia have been well studied, there are very limited data on its pharmacological management. b- Blockers (propranolol, 
atenolol) have been recommended, but available evidence indicates their effect may be no different than that of placebo ( 78). In a controlled study, the monoamine 
oxidase inhibitor (MAOI) phenelzine has been shown to be more effective than placebo ( 78, 79). Anecdotal reports have also described efficacy with alprazolam, 
clonidine, and fluoxetine, but systematic data are lacking (80, 81, 82 and 83).

A preliminary investigation has shown that sertraline therapy can be an effective treatment for social phobia. In this study, 80% were considered responders with all 
measures of social anxiety and avoidance, depression, and social functioning showing a statistically significant change from baseline to endpoint ( 84). Versiani's 
review of the literature led to a ranking of drug efficacy for social phobia: classic MAOIs > SSRIs > BZDs > RIMAs ( 84a).



Specific Phobia

Available evidence indicates that systematic desensitization and in vivo exposure are the most effective treatment methods available. Pharmacological treatment has 
not been well investigated, but studies involving antidepressants suggest that TCAs and MAOIs are ineffective ( 85, 86 and 87). In addition, three studies suggest that 
sedative-hypnotic anxiolytics may undermine the behavioral treatment of specific phobias ( 88, 89 and 90). In another study, volunteers with animal phobias were 
exposed to their phobic object 1.5 hours after administration of either tolamolol, diazepam, or placebo in a double-blind crossover design. Tolamolol abolished the 
stress-induced tachycardia but had no beneficial behavioral or subjective effects ( 91).

Conclusion

Limited data exist to support drug management in phobic disorders. Behavioral techniques, especially for specific phobic conditions, are currently the treatment of 
choice. MAOIs, SSRIs, clonidine, and alprazolam may benefit some patients. Figure 12-3 summarizes the management strategy we would recommend.

FIG. 12-3. Strategy for the treatment of phobic disorders.

TREATMENT OF SLEEP DISORDERS

DSM-IV (92) divides sleep disorders into three categories:

Primary sleep disorders 
Dyssomnias
Parasomnias

Sleep disorders related to another mental disorder
Other sleep disorders

Dyssomnias consist of problems associated with the amount, quality or timing of sleep, whereas parasomnias involve pathological, behavioral, or psychological 
events that occur with sleep, specific sleep stages, or sleep-wake transitions (see also Chapter 11). The other two categories usually require treatment of the mental 
or physical condition that has created the sleep disturbance. For all categories, the short-term use of hypnotics may play a role.

Treatment Principles

BZDs may offer temporary symptomatic relief for transient and short-term insomnia. They generally are not recommended as a long-term primary treatment for chronic 
insomnia or in patients with sleep apnea. Several of these agents are currently marketed in the United States or elsewhere for use as hypnotics ( Table 12-5), but 
other BZDs can also serve the same purpose.

TABLE 12-5. Benzodiazepine hypnotics

To administer any hypnotic rationally, effectively, and safely, clinicians should be familiar with the principles of appropriate prescribing ( Table 12-6), as well as the 
pharmacology of the specific hypnotic.

TABLE 12-6. Principles of hypnotic prescribing

Similar to the BZD anxiolytics, BZD hypnotics can be classified by their elimination half-life into those that are long-acting, those that are 
intermediate-acting, and those that are short-acting (Table 12-5). The Physician's Desk Reference (PDR) (93) aptly calls attention to the postulated relationship 



between the elimination rate of hypnotics and their profile of common untoward effects. It points out that the type and duration of hypnotic effects and the profile of 
unwanted effects during the administration of hypnotic drugs may be influenced by the biological half-life of the administered drug and any active metabolites formed. 
When half-lives are long, parent compound or metabolites may accumulate during periods of nightly administration and may impair cognitive and/or motor 
performance during waking hours. The possibility of interaction with other psychoactive drugs or alcohol is also enhanced. In contrast, if half-lives (including half-lives 
of active metabolites) are short, parent compound and metabolites are cleared before the next dose is ingested and carryover effects related to excessive sedation or 
CNS depression should be minimal or absent.

Because long-acting BZD hypnotics have persistent activity extending well into the next day, they can be useful for the treatment of nocturnal awakenings and 
late-onset insomnia (early morning awakening), especially if there is a daytime anxiety component. These, with their elimination half-life, include the following:

Flunitrazepam (20 to 30 hours)
Nitrazepam (15 to 38 hours)
Medazepam (65 hours)
Flurazepam (72 to 150 hours)
Quazepam (72 to 150 hours)

The long half-lives of flurazepam and quazepam are due to their metabolite desalkylflurazepam.

Short- to intermediate-acting BZD hypnotics may have some residual effects the next day due to accumulation on daily ingestion. These, with their elimination half-life, 
include the following:

Estazolam (15 to 18 hours)
Lormetazepam (10 to 12 hours)
Temazepam (8 to 12 hours)

Ultrashort-acting BZD hypnotics have a rapid fall in plasma level due either to a sustained distribution phase or to a rapid elimination. They are most useful in the 
treatment of early-onset insomnias (delayed sleep onset). The various drugs within this group have different rates of decline of plasma levels and therefore may 
sustain sleep to varying degrees. Generally, because of their short duration of action, rapidly eliminated BZD hypnotics do not have next-day residual effects, 
because they do not accumulate with daily usage. These, with their elimination half-life, include the following:

Midazolam (1.5 to 3.5 hours)
Triazolam (1.5 to 5 hours)
Brotizolam (3 to 6 hours)

Some short-acting BZDs (e.g., midazolam and triazolam) are ultrarapidly eliminated and their effect on sleep duration may be so short that patients may awaken 
earlier then they desire. Brotizolam, in contrast, has a half-life of around 5 hours that places it in the middle of the range of activity of the rapidly eliminated hypnotics. 
Thus, brotizolam may not only induce sleep quickly but also sustain sleep without residual effects the next day and without accumulation on repeated ingestion.

Some hypnotics have a short half-life and no active metabolites. During nightly use for an extended period, pharmacodynamic tolerance or adaptation to some effects 
may develop. If the drug has a short elimination half-life, it is possible that a relative deficiency of the parent compound or its active metabolites (i.e., in relationship to 
the receptor site) may occur at some point in the interval between each night's use. This sequence of events may account for two clinical findings reported to occur 
after several weeks of nightly use of rapidly eliminated hypnotics: increased wakefulness during the last third of the night and the appearance of increased signs of 
daytime anxiety.

If given in a large enough dose, any BZD may have hypnotic effects. In this context, anxiolytic BZDs such as clorazepate, diazepam, and lorazepam are often 
used as hypnotics when anxiety is a prominent symptom associated with insomnia. Clorazepate is a prodrug for N-desmethyldiazepam, a slowly eliminated 
metabolite, which makes clorazepate appropriate for this clinical indication. Desmethyldiazepam has useful hypnotic activity and produces a steady anxiolytic effect 
through the next day. A single 15 or 22.5 mg bedtime dose is usually effective. Diazepam and its active metabolite, desmethyldiazepam, also are slowly eliminated, 
tend to accumulate, and tend to have a daytime anxiolytic effect with repeated ingestion. A single 5 or 10 mg bedtime dose is usually effective.

Benzodiazepine Hypnotics

Table 12-7 lists considerations regarding sleep disruption in the elderly, and Table 12-8 lists considerations regarding BZD hypnotics in this population.

TABLE 12-7. Sleep disruption in the elderly: considerations

TABLE 12-8. Benzodiazepine hypnotics for the elderly: considerations

Short-Term Treatment

Sleep onset latency generally is improved (i.e., shortened) with all BZD hypnotics, although this may vary considerably with individual patients. Those with 
relatively rapid onset of hypnotic activity include flurazepam, diazepam, and chlorazepate. Somewhat slower onset occurs with triazolam, estazolam, quazepam, 



alprazolam, lorazepam, chlordiazepoxide, clonazepam, and temazepam in the newer formulations. Early observations that temazepam was ineffective in improving 
sleep onset latency may be the result of the formulation initially used in the United States, which was slowly absorbed ( 94, 95 and 96). Reformulation, however, has 
improved this agent's absorption rate and onset of hypnotic activity ( 97) (see also Chapter 3). In contrast, oxazepam, halazepam, and prazepam tend to have a 
delayed onset, requiring administration at least 30 to 60 min before bedtime ( 98).

Long-acting BZDs usually maintain sleep throughout the night and tend to decrease daytime anxiety, whereas short-acting drugs may result in early morning 
awakening.

Long-acting compounds, such as quazepam and flurazepam, have been shown in sleep laboratory studies to maintain their hypnotic efficacy when given nightly for 4 
weeks, although they were somewhat less effective toward the end of this period ( 99, 100, 101, 102, 103, 104, 105 and 106). One study reported that estazolam, with 
an intermediated half-life, retained its hypnotic efficacy for up to 6 weeks ( 107). Although triazolam in the 0.5 mg dose has been studied extensively and findings 
indicate a high degree of initial efficacy, some evidence indicates that the shorter-acting, high-potency BZDs such as triazolam and lorazepam may lose their 
sleep-promoting property within 3 to 14 days of continuous use ( 102, 108, 109, 110, 111, 112, 123 and 114).

Whether hypnotic efficacy is retained with lower recommended doses of many BZDs is unclear. The efficacy of lower doses of triazolam (0.25 and 0.125 mg) has not 
been well established (112, 115, 116, 117, 118 and 119). Flurazepam (15 mg) may be effective for 1 week but not for 2 weeks (119, 120 and 121). Temazepam (15 
mg) was reported effective for 2 weeks in one study but not in another ( 95, 123). Estazolam (1.0 and 2.0 mg) has been reported effective for 1 week, but longer term 
efficacy with the lower dose has not been reported (124).

Long-Term Treatment

No studies have demonstrated the hypnotic efficacy of BZDs beyond 12 weeks. Further, in studies involving a parallel placebo group, there was no difference 
between active medication and placebo after 2 to 3 weeks of treatment (115, 121, 125).

A sleep laboratory study involving middle-aged and elderly chronic insomniacs indicated that tolerance develops with continuous use. Thus, Schneider-Helmert ( 126) 
investigated the effects of continuous, long-term BZD use (6 months to years) in dosages ranging from 0.25 mg/day to twice the recommended dose. Compared with 
drug-free insomniacs, BZD users were found to have loss of hypnotic effectiveness and substantial suppression of delta and rapid eye movement (REM) sleep. Abrupt 
drug discontinuation resulted in recovery from this suppression with no increase in insomnia. Although drugs with short, intermediate, and long half-lives were all 
represented, only small differences were found among BZDs. Subjectively perceived hypnotic efficacy was not confirmed by objective measurement (i.e., those on 
BZDs showed a 72-minute overestimation of sleep and upon drug withdrawal a 61-minute overestimation of sleep onset latency). Schneider-Helmert concluded that 
long-term users' overestimation of sleep while taking a BZD coupled with awareness of their sleep disturbance on discontinuation may explain why such patients 
develop “low-dose dependence.” Citing the findings of Lucki et al. that with continuous use there were still BZD-impaired memory functions shortly after taking the 
drug, Schneider-Helmert also speculated that overestimation of time spent sleeping may be the result of drug-induced anterograde amnesia ( 127).

Estazolam

Estazolam is a 1, 4-triazolobenzodiazepine hypnotic indicated for the short-term management of insomnia characterized by difficulty falling asleep, frequent nocturnal 
awakenings, or early morning awakenings. This drug depresses limbic and subcortical levels of the brain and potentiates the effect of GABA on its receptor, which 
increases inhibition and blocks cortical and limbic arousal. It is rapidly and completely absorbed through the gastrointestinal tract in 1 to 3 hours. Peak plasma levels 
occur within 2 hours. Estazolam is 93% plasma protein bound and extensively metabolized in the liver. Elimination half-life ranges from 15 to 18 hours. Estazolam is 
highly lipid soluble.

Because insomnia is often transient and intermittent, the prolonged administration of estazolam is generally neither necessary nor recommended. Caution should be 
exercised in prescribing this hypnotic for elderly or debilitated patients, as well as for those with impaired renal or hepatic function, because of increased sensitivity or 
reduced capacity to metabolize and eliminate the drug. The recommended initial dose is 1 mg, but some may need a 2 mg dose. For the elderly, a 0.5 or 1 mg dose is 
appropriate.

Estazolam potentiates the CNS depressant effects of phenothiazines, narcotics, antihistamines, MAOIs, barbiturates, alcohol, general anesthetics, and TCAs. Use 
with cimetidine, disulfiram, oral contraceptives, and isoniazid may diminish hepatic metabolism and result in increased plasma concentrations of estazolam and 
increased CNS depressant effects. Heavy smoking (more than 20 cigarettes/day) accelerates estazolam's clearance. Theophylline antagonizes estazolam's 
pharmacological effects.

Quazepam

Quazepam is a 1, 4-BZD hypnotic that acts on the limbic system and thalamus of the CNS by binding to BZD receptors responsible for sleep. It is well absorbed from 
the gastrointestinal tract, with peak plasma levels of about 15 ng/mL within 2 hours. Steady-state plasma levels appear after 7 days of once-daily administration. The 
drug is more than 95% bound to plasma proteins. Mean elimination half-life of the parent drug and 2-oxoquazepam is 39 hours, while the other metabolite, 
desalkylflurazepam, has a half-life of 73 hours. The elimination half-lives of the parent drug and of 2-oxoquazepam are the same in elderly patients, but the 
elimination half-life of desalkylflurazepam in the elderly is twice that in young adults. Quazepam is available in unscored 7.5 and 15 mg strength tablets.

For healthy adults, quazepam therapy is best initiated with a 15 mg dose. In some patients, because of individual variations in response, the dose may be reduced to 
7.5 mg. Elderly and debilitated patients should be started on 7.5 mg.

Use with alcohol, CNS depressants, antihistamines, opiate analgesics, and other BZDs increases CNS depression. Quazepam is a pregnancy-risk category X 
drug, and breast-feeding while taking it is not recommended.

Temazepam

This BZD sedative-hypnotic depresses the CNS at the limbic and subcortical levels of the brain. It potentiates the effect of GABA on its receptor, which increases 
inhibition and blocks cortical and limbic arousal. Temazepam is well absorbed through the gastrointestinal tract, with peak plasma levels in 1 to 3 hours. Onset of 
action occurs at 30 to 60 min. Temazepam is 98% protein bound, and its half-life ranges from 8 to 12 hours.

Compared with other BZD hypnotics, temazepam is less lipid soluble and hence should be administered about 1 hour before retiring, during which time patients would 
be well advised to use nonpharmacological measures to induce relaxation ( 128).

Temazepam is rarely beneficial in patients with psychoses and may induce paradoxical reactions. It may exacerbate myasthenia gravis, Parkinson's disease, and 
chronic obstructive pulmonary disease. Temazepam may decrease plasma levels of haloperidol.

Abuse of gelatin-filled temazepam capsules in the United Kingdom was so extensive in Britain that the U.K. health authorities removed this formulation 
from the market. All other formulations of temazepam are still available in the United Kingdom ( 129, 130).

Triazolam

Triazolam is a triazolobenzodiazepine sedative-hypnotic that depresses the CNS at the limbic and subcortical levels of the brain. It potentiates the effect of GABA on 
its receptor, which increases inhibition and blocks cortical and limbic arousal. It is well absorbed through the gastrointestinal tract with peak levels in 1 to 2 hours. 
Onset of action occurs at 15 to 30 minutes. Triazolam is 90% protein bound, with an elimination half-life of 1.5 to 5 hours.

Triazolam potentiates the CNS depressant effects of phenothiazines, narcotics, antihistamines, MAOIs, barbiturates, alcohol, general anesthetics, and 
antidepressants. Use with cimetidine and disulfiram may increase triazolam's plasma concentration.



Nefazodone substantially decreases the clearance rate for triazolam, which results in a 400% increase in triazolam's serum levels (131). Erythromycin can 
also interfere with the metabolism of triazolam, resulting in decreased clearance and increased plasma levels, possibly causing toxicity. Troleandomycin and other 
macrolide antibiotics, such as clarithromycin, flurithromycin, josamycin, midecamycin, or roxithromycin, also may inhibit triazolam's metabolism ( 132). The 
coadministration of itraconazole and triazolam can produce a marked elevation of triazolam plasma levels associated with statistically significant impairment of 
psychomotor tests and a prolongation of other effects (e.g., amnesia, lethargy, and confusion) for hours after awakening ( 133).

Triazolam can reach dangerous concentrations when administered to patients on systemic therapy with ketoconazole, which may result in statistically 
significant alterations in psychomotor test performance. In one study, when healthy volunteers were given low doses of triazolam (a single 0.25 mg dose) 
combined with ketoconazole, peak plasma concentrations rose threefold, and elimination half-life increased six- to sevenfold. Most volunteers experienced several 
hours of amnesia and felt tired and confused the next morning, 17 hours after the triazolam dose ( 133, 134). A second study comparing placebo with triazolam in 
healthy volunteers also taking ketoconazole produced findings comparable with the first study. In this second study, ketoconazole prolonged triazolam's half-life and 
reduced its clearance by about ninefold, while increasing impairment on neuropsychological performance ( 135).

In high doses, triazolam (e.g., 0.5 to 1.0 mg) may cause a syndrome of severe anxiety, paranoia, hyperacusis, altered smell and taste, and paraesthesia. Increased 
daytime anxiety typically occurs between doses of triazolam when it is used regularly as a hypnotic. These symptoms may be withdrawal effects because of 
triazolam's rapid elimination rate (see also Chapter 14).

Alternative Drug Treatments

Zopiclone

This non-BZD hypnotic, cyclopyrrolone, is indicated for short-term management of insomnia. Zopiclone has a BZD-like profile, a short half-life of 3.5 to 6.5 hours, no 
active metabolites, minimal rebound effects, and less abuse potential than BZDs. The usual therapeutic dose is oral 7.5 mg administered 30 to 60 minutes before 
bedtime. Zopiclone has a well-documented capacity to reduce sleep latency, improve quality and duration of sleep, and reduce the frequency of nighttime 
awakenings. In clinical trials, 7.5 mg doses of zopiclone have been found to be as effective as triazolam 0.5 mg, temazepam 20 mg, flurazepam 15-30 mg, and 
nitrazepam 5 to 10 mg for the short-term treatment of insomnia (136).

Zopiclone is relatively well tolerated ( 137). The most common adverse reaction is taste alteration. A postmarketing analysis of 10,000 cases revealed that zopiclone 
has a relatively low incidence of side effects (about 8%) ( 138). Like BZDs, zopiclone has a dose-related “hangover” effect ( 139). Rebound insomnia has occurred after 
short-term use (5 to 14 days) but does not appear to be as severe, even after abrupt withdrawal ( 140, 141). Abuse, tolerance, and physical and psychological 
dependence have been reported with zopiclone (142). Zopiclone has been shown to be as effective a hypnotic as triazolam in the elderly ( 143). More comparisons 
with short to medium half-life BZDs for the treatment of insomnia are needed to show that zopiclone has an advantage over the BZDs.

Zolpidem

This non-BZD hypnotic of the imidazopyridine class has no muscle relaxant, anxiolytic, or anticonvulsant effects at sedative doses. It is rapidly absorbed after oral 
administration, reaching peak blood levels in about 2.2 hours, and is highly bound to plasma protein. Elimination half-life is 2.4 hours in adults and 2.9 hours in the 
elderly. Its duration of action is 6 to 8 hours. It has no active metabolite. Its usual starting dose for adults is oral 10 mg immediately before bedtime, and its maximal 
dose is 20 mg. In the elderly, the starting dose is 5 mg immediately before bedtime. Zolpidem was well tolerated and improved sleep patterns in two patients with 
dementia and severe nighttime wandering and appears to be useful for restoring normal sleep patterns in elderly patients ( 144). Compared with older hypnotic drugs, 
zolpidem has similar sleep-enhancing properties, but is less likely to affect sleep architecture. Zolpidem has a more pronounced effect on sleep stages 3 and 4 than 
triazolam. A comparison of zolpidem and triazolam is summarized in Table 12-9. Zolpidem appears to be well tolerated in adults and in the elderly when administered 
in accordance with prescribing instructions. This drug does not appear to impair memory ( 145). The available data indicate that when zolpidem is administered 
according to instructions, the risk of abuse or dependence is minimal. Zolpidem has no or minimal rebound effects and less abuse potential than BZDs ( 146, 147 and 
148).

TABLE 12-9. A comparison of zolpidem and triazolam

There is a need for more comparisons with short to medium half-life BZDs for the treatment of insomnia to show that zolpidem has any advantages over the BZDs. 
One placebo-controlled, randomized polysomnographic study of 24 patients with chronic insomnia found that zolpidem (10 mg) was comparable with triazolam (0.5 
mg) and superior to placebo in enhancing sleep efficacy. Further, rebound insomnia occurred during the posttreatment, 3-day withdrawal phase in the triazolam 
group, but not in the zolpidem or the placebo groups ( 149).

Depressed individuals effectively treated with SSRIs often report persistent insomnia and require adjunctive sleep-promoting therapy. A study of the efficacy of 
zolpidem in this patient population showed that a dose of 10 mg was effectively and safely coadministered with an SSRI, resulting in improved self-rated sleep, 
daytime functioning, and well-being (150).

Adverse Effects

Several psychotic reactions to zolpidem have been reported–two cases of amnestic psychotic reaction and a psychotic reaction with hallucinations in an anorectic 
patient (151). Zolpidem 5 mg was prescribed for a 34-year-old woman with chronic insomnia. Twenty minutes after taking the recommended adult dose (10 mg), she 
experienced feelings of objects in her environment. She then slept uneventfully and recalled the unusual experience in the morning. Zolpidem may also cause 
transient cognitive and behavioral problems similar to those of BZDs (152).

Most of the drugs associated with sleepwalking and night terrors induce an increase of slow-wave sleep. Zolpidem increases delta sleep, and this effect is dependent 
on the age of the subject (i.e., it is observed in young adults). Drug-induced sleepwalking may need a combination of events in order to occur, such as a past history 
of sleepwalking, a medication increasing delta sleep, and a precipitating external or internal (such as a full bladder) stimulus ( 153, 154).

Case Example: Zolpidem was abused by a 33-year-old man who had been prescribed 10 mg/day for insomnia associated with depression. The patient took 30 mg 
and noticed improvement of depressive symptoms. With continued escalated doses (up to 150 to 280 mg/day), tolerance developed. He occasionally noticed signs of 
intoxication with severe ataxia after doses of 80 to 100 mg but never experienced the more common side effects of high-dose zolpidem. Dose reduction caused 
depressive mood recurrence with apathy and drug-craving. A grand mal seizure after ingesting 60 to 80 mg resolved without supportive measures ( 155).



Zaleplon

This newest non-BZD hypnotic is a pyrazolopyrimidine derivative with a full agonist activity on central BZD receptors B2 type. It is an effective hypnotic for 
the short-term treatment of insomnia. Because of its very short half-life (almost an hour), it may be useful for patients experiencing difficulty falling asleep and in those 
who wake up at night and who have trouble falling back to sleep. Zaleplon is rapidly absorbed after oral administration and its mean, apparent elimination half-life is 
similar to that obtained after i.v. infusion. Zaleplon is extensively metabolized in the liver by aldehyde oxidase, and to a lesser extent by CYP3A4. This drug is 
excreted in the urine (156).

Zaleplon's onset time, time to maximal drug effect, and duration of action are shorter than with triazolam. Hence, despite its non-BZD structure and unique BZD 
receptor binding profile, its behavioral pharmacological profile is similar to that of triazolam ( 157). Like zolpidem, zaleplon in recommended doses decreases sleep 
latency with minimal effect on sleep stages. Thus, it differs from BZDs, which prolong the first two stages of sleep and shorten stages 3 and 4 REM sleep ( 158).

A comparison of the duration of the residual hypnotic and sedative effects of zaleplon with those of zolpidem and placebo following nocturnal administration at various 
times before morning awakening demonstrated that zaleplon 10 mg is free of residual hypnotic or sedative effects when administered as little as 2 hours before 
waking in normal subjects. Zolpidem's residual effects were still apparent on objective assessments up to 5 hours after nocturnal administration, longer than has been 
reported from studies involving daytime administration ( 159).

A comparison of the residual effects of zaleplon (10 or 20 mg), triazolam (0.25 mg), and placebo on memory, learning, and psychomotor performance in healthy adults 
was conducted. Behavioral, cognitive, and psychomotor evaluations were performed before bedtime and after awakening at 1.25 hours (peak plasma concentration) 
and 8.25 hours after administration. The 10 mg dose of zaleplon produced no significant changes versus placebo in postdose psychometric tests, including Immediate 
and Delayed Word Recall, Paired Associates Learning, Digit Span, Digit Substitution, and Divided Attention Tests. Zaleplon 20 mg (twice the therapeutic dose) 
showed effects similar to those produced by the usual doses of zolpidem and triazolam. These results indicate that the recommended 10 mg dose of zaleplon does 
not significantly impair cognitive or psychomotor skills ( 160).

A study evaluated the relationship of dose, plasma concentration, and time to the pharmacodynamics of zaleplon and zolpidem found that the kinetics of these drugs 
were not significantly related to dose. However, zaleplon had more rapid elimination and higher apparent oral clearance. On a number of measures, 20 mg of zaleplon 
was comparable with 10 mg of zolpidem. Dynamic effects of both drugs were significantly related to plasma concentration. The results of this study led to the 
conclusion that the BZD agonist effects of zaleplon and zolpidem were dose and concentration dependent and that at the usual clinically effective hypnotic dose (10 
mg of either drug), agonist effects of zolpidem exceeded those of zaleplon ( 161).

The data on zaleplon to date indicate that it has some advantages over other hypnotics, including a favorable safety profile, as indicated by the absence of rebound 
insomnia and withdrawal symptoms when zaleplon is discontinued (162). In addition, when taken by a nursing mother, zaleplon is transferred through breast milk to 
her infant in such very small quantities that this is unlikely to be important ( 163).

A 10 mg bedtime dose of zaleplon is usually effective. A few patients may require a 20 mg dose. A 5 mg dose is safer and effective for elderly and debilitated patients 
or for those with hepatic impairment. A 5 mg dose is also preferable and safer for patients taking cimetidine, which increases zaleplon's serum concentration by 
almost 85%.

Other Classes of Drugs

Sedative antidepressants, such as amitriptyline, doxepin, or trazodone, in low doses, have hypnotic efficacy and may be less likely to evoke the adverse effects 
associated with higher doses.

Antihistamines, such as diphenhydramine and doxylamine, may be effective for up to 1 week, but controlled data on longer use are lacking ( 164, 165). These drugs 
may produce excessive anticholinergic adverse effects. Doxylamine is potentially hazardous for the elderly, impairing vision, delaying urination, impeding 
gastrointestinal movement resulting in constipation, or obstipation, and intestinal blockage. The anticholinergic effects of antihistamines can also cause impairment of 
cognitive function and delirium. Hence, judicious prescribing of these drugs in the elderly is warranted.

Barbiturates and barbiturate-like drugs, such as chloral hydrate, although effective hypnotics, are considered far less safe than BZDs in terms of tolerance, interaction 
with alcohol, and lethality in overdose. Therefore, their use is not generally recommended.

Natural Remedies

Melatonin

Although melatonin may be helpful in the alleviation of jet lag and improving accommodation to schedule changes in shift work, we would caution that it is not 
approved by the Federal Drug Administration (FDA), which requires more definitive evidence of effectiveness and safety than is currently available. Hence, there is 
little control over type of manufacture, relative purity or accuracy of dosage, safety, and potential long-term side effects. For example, a study of random samples of 
over-the-counter melatonin revealed unknown substances. All three melatonin samples contained several contaminants presumably introduced during the 
manufacturing process (166, 167).

Garfinkel et al. (168) conducted an investigation of melatonin's effects on sleep quality in 12 elderly subjects with insomnia [seven men, five women; mean age, 76 
years (range, 68 to 93 years; standard deviation (SD), ±8 years)]. These authors used a randomized, double-blind, crossover design with 2 mg controlled-release 
melatonin or a placebo taken 2 hours before desired bedtime every night for 3 weeks. After a 1-week washout, the subjects then received 3 weeks' treatment with the 
other preparation. Compared with placebo, the controlled-release melatonin improved the sleep quality of these elderly subjects and was well tolerated. Further, 2 
months' treatment with 2 mg of controlled-release melatonin in these relatively healthy elderly subjects was much more effective than 1 week of treatment ( 168).

In another study, melatonin (0.3 mg) or placebo were given half an hour before bedtime on 3 consecutive nights to nine elderly insomniacs (age, 51 to 70 years) 
complaining of prolonged sleep latency, multiple nocturnal awakenings, or early morning awakening ( 169). Core body temperature and motor activity were monitored 
every morning, and a sleep questionnaire was administered for each night. Melatonin greatly reduced movements during the night, hastened sleep onset, decreased 
awakenings at night, and improved the perception of sleep quality without increased morning sleepiness. Further, this dose of melatonin had no effect on core body 
temperature.

Andrade et al. (169a) conducted a placebo-controlled, double-blind study, which found that a mean stable dose of 5.4 mg of melatonin was helpful for initial insomnia 
in medically-ill patients for whom standard sedative-hypnotics may be problematic.

Melatonin may play a role in the treatment of some insomnia disorders. However, optimal dose and timing of administration need to be established. The effect of oral 
doses (0.3 or 1.0 mg) given at 6, 8, or 9 pm were measured polysomnographically. Either dose given at any of the three timepoints decreased sleep onset latency and 
latency to stage 2 sleep. Melatonin did not suppress REM sleep or delay its onset. Neither dose of melatonin induced “hangover” effects. The results of this study add 
to the evidence that nocturnal melatonin secretion may be involved in physiological sleep onset and that exogenous melatonin may be useful in treatment of insomnia 
(170).

A placebo-controlled, double-blind, crossover design study to assess the sleep-promoting effects of three melatonin replacement delivery strategies in a group of 
patients with age-related, sleep-maintenance insomnia was conducted. A high physiological dose of immediate-release melatonin was given 30 minutes before 
bedtime, a controlled-release dose was given 30 minutes before bedtime, and an immediate-release dose was given 4 hours after bedtime. All three treatments 
shortened latency to persistent sleep, demonstrating that high physiological doses of melatonin can promote sleep in this population. Melatonin, however, was not 
effective in sustaining sleep, nor did treatment improve total sleep time, sleep efficiency, or wake after sleep onset. Finally, melatonin did not improve subjective 
reports of nighttime sleep and daytime alertness (171).



The body clock is on an approximate 24-hour schedule. Bright light (i.e., sunlight) in the morning regulates the clock, keeping it on a 24-hour schedule. Based on the 
timing of the bright light (presumably at sunrise), melatonin is released about 14 hours later. With transmeridinal jet travel, destination time is shifted many time zones, 
but the body clock remains on the home time zone, and as a result, the traveler feels tired and experiences a poorer mental performance (jet lag). Because bright light 
and melatonin help readjust the body clock, their judicious use can help reduce jet lag ( 172, 173).

To some degree, you can reset the body clock before you leave for eastern travel by getting up early with artificial bright light and then going to bed earlier. 
Alternatively, Arendt (173) recommends late afternoon melatonin for 2 days before departure and after destination arrival melatonin for 4 days. For western travel, one 
can go to bed late and sleep later. Arendt does not recommend morning melatonin as pretravel medication because it can cause sleepiness, but does recommend 4 
days of evening melatonin at destination. For more exact timing, the reader is referred to Lewy et al. ( 172), who provide detailed nomograms and a logical explanation 
of the timing of rhythm shifts.

There are several double-blind studies that support melatonin administration. For example, rapid deployment aviation groups sent to the Middle East demonstrated 
longer sleep duration and better test performance on melatonin than did the placebo group ( 174, 175). Arendt (173), who has had extensive experience with both 
controlled and uncontrolled studies, summarized the overall experience in 386 subjects, showing a 60% reduction in jet lag for eastern travel and a 40% reduction for 
western travel.

In conclusion, as Chase and Gidal ( 176) have commented, although some evidence indicates that melatonin may have modest efficacy, especially in insomnia, jet lag, 
and sleep disorders in neurologically impaired patients, adequate long-term studies examining both efficacy and toxicity are lacking. In addition, further studies 
evaluating dose-response relationships and drug interactions are warranted.

Valerian

This herbal product has a long history of use throughout the world as a sedative, hypnotic, and anxiolytic ( 177). Similar to the BZDs, extracts of valerian appear to 
have an affinity for GABA receptors, probably because of the relatively high content of GABA that has been documented as a constituent of valerian ( 178). Human 
clinical studies confirm a mild sedative effect. Valerian doses of 400 to 900 mg in humans have been shown to improve the quality of sleep and to reduce sleep 
latency without producing a “hangover.” An interaction of valerian with melatonin-binding sites may contribute to its sedative properties, as may its potential to inhibit 
the reuptake of and/or stimulate GABA release from nerve terminals. High doses of valerian may have anticonvulsant and spasmolytic effects. Valerian also has some 
anxiolytic and mild antidepressant properties that may contribute to its usefulness as a treatment for BZD withdrawal ( 179). Several studies suggest that valerian is at 
least as effective as small doses of barbiturates and BZDs. No evidence indicates that valerian is a more efficacious treatment than existing hypnotics or other 
treatments for insomnia. Finally, valerian's promotion of “natural” sleep occurs after several weeks of use, which makes it unsuitable for the acute treatment of 
insomnia and/or as an alternative for BZD and non-BZD hypnotics.

Side effects include hepatotoxic effects, although the offending preparation often contained a mixture of ingredients and possibly adulterants or contaminants. 
Insufficient information exists to recommend valerian in pregnancy and during lactation, although no reports have shown teratogenicity. One study reported a possibly 
hazardous interaction between valerian root and fluoxetine ( 179a).

Alternative Nondrug Treatments

Alternate nondrug treatments include stimulus control, progressive muscle relaxation, paradoxical intention, biofeedback, sleep restriction, multicomponent cognitive 
behavior therapy (179b), sleep hygiene education, imagery training, and cognitive therapy. Practice parameters for these nonpharmacological therapies have been 
formulated by the American Academy of Sleep Medicine (180, 181). Only stimulus control, progressive muscle relaxation, paradoxical intention, sleep restriction, 
biofeedback, and multicomponent cognitive-behavior therapy, however, meet the American Psychological Association criteria for probable efficacious treatments 
(182).

Sleep Hygiene Techniques

Appropriate sleep hygiene techniques should always be considered and, when possible, used in lieu of pharmacotherapy. When medication is given, such 
nonpharmacological approaches may significantly decrease the amount and duration of drug exposure. Sleep therapies include the following:

Stimulus control
Sleep restriction
Relaxation techniques
Paradoxical intention
Sleep hygiene education

Stimulus control attempts to decrease sleep-incompatible behavior and to regulate the sleep-wake schedule. It incorporates a series of instructions such as going to 
bed only when sleepy; using the bedroom only for sleep or sex; leaving the bedroom if unable to fall asleep within 15 to 20 minutes and returning again only when 
feeling sleepy; always arising at the same time each morning, regardless of the amount of sleep; and never taking naps.

Sleep restriction attempts to decrease the amount of time spent in bed versus the actual amount of time spent sleeping. The goal is to achieve a window of sleep 
efficiency between 80% and 90%. Thus, if above or below this range, one would increase or decrease time in bed by 15 to 20 minutes.

Relaxation techniques can address increased arousal, which can be somatic, cognitive, or both. Somatic arousal is usually modified by muscle relaxation and/or 
biofeedback, whereas increased cognitive arousal can be moderated by attention-focusing procedures, such as imagery training or meditation.

Paradoxical intention focuses on staying awake as a means of diminishing performance anxiety.

Sleep hygiene education emphasizes alterations in lifestyle, such as the following:

Improved health practices (e.g., diet, exercise, avoiding substance use)
Alteration of environmental factors (e.g., lighting, noise, temperature)

In addition to supplying basic information about changes that occur in sleep patterns over the life cycle, patients should be encouraged to do the following:

Reduce or avoid the use of alcohol, nicotine, caffeine, or hypnotics (including over-the-counter preparations)
Avoid daytime naps .
Get regular exercise .
Go to bed and wake up at the same time every day.
Use the bedroom only for sleep or sex (not for reading, watching television, or working).

If sleep onset does not occur within 30 minutes, patients should get out of bed and not return until they are sleepy.

Behavioral Therapies

Although several behavioral approaches have been investigated, including biofeedback, progressive relaxation, hypnosis, and others, results have been mixed and 
there is little consensus regarding their use. Marin et al. ( 182) reviewed this literature and performed a meta-analysis of the efficacy of psychological interventions. 
After reviewing 59 treatment outcome studies involving more than 2, 000 patients, these authors concluded that stimulus control and sleep restriction were 
the most effective therapeutic procedures. Furthermore, clinical improvements were well maintained at an average follow-up of 6 months, documenting that 



nonpharmacological interventions produced reliable and durable changes in sleep latency and time awake after sleep onset in individuals with chronic insomnia.

Sleep Deprivation

Noting that chronic insomniacs often underestimate their actual sleep time, Spielman et al. ( 183) conducted a study in which subjects initially were allowed to stay in 
bed only as long as their own estimate of time spent asleep. Results indicated that the mild sleep deprivation produced tended to improve sleep onset latency and 
efficiency.

Conclusion

The BZDs will usually shorten sleep onset latency with brief (1-week to 2-week) periods of treatment, and the use of longer acting agents (e.g., flurazepam) tends to 
avoid rebound insomnia. Lower dose strategies may also be effective for some patients, requiring only 1 to 2 weeks of therapy. No studies have demonstrated 
hypnotic efficacy beyond 3 months. Alternative strategies that may be effective for chronic insomnia include the use of sleep hygiene techniques and/or low doses of 
sedating antidepressants, such as trazodone. Figure 12-4 outlines the treatment strategy we would recommend.

FIG. 12-4. Strategy for the treatment of sleep disorders.

PHARMACOKINETICS

It is sometimes said that all BZDs are essentially the same, with no major differences among them. This is misleading, however, because variations in chemical 
structure and pharmacokinetics profoundly influence the following:

Potency
Onset and duration of clinical activity
Type and frequency of adverse effects after both single and multiple doses
Withdrawal phenomena

These differences often make it possible to select a specific drug most likely to benefit an individual patient, while minimizing the risk.

Lipid Solubility

The more lipid-soluble the BZD, the more readily it passes from the plasma through the lipophilic blood-brain barrier and, thus, the more rapid its onset of 
action. BZDs can be subdivided on the basis of lipophilicity–a factor that plays an important role in absorption. Midazolam, quazepam, and diazepam are among the 
more lipophilic of the BZDs. Because increasing lipophilicity also increases the rate of redistribution from blood and brain into adipose tissue, BZDs that are less 
lipophilic may have more persistent brain concentrations due to reduced peripheral distribution ( 97, 184).

Absorption

BZDs with rapid absorption produce a more rapid onset of clinical activity than those with slower absorption.  BZDs given orally differ in their speed of 
absorption from the gastrointestinal tract. For example, absorption time is 0.5 hours for clorazepate, 1 hours for diazepam, 1.3 hours for triazolam, 2 hours for 
alprazolam and lorazepam, 2 to 3 hours for oxazepam, and 3.6 hours for flurazepam. Absorption, however, may be influenced by the presence or absence of food in 
the gastrointestinal tract. Thus, patients who take a BZD hypnotic with a bedtime snack may experience a slower onset of hypnotic activity than if the same drug were 
taken several hours after a meal.

Protein Binding

BZDs also differ in their plasma protein binding capacity. The percentage of unbound oxazepam is 0.2% to 0.3%, diazepam 0% to 2%, of chlordiazepoxide 3% to 8%, 
and of lorazepam 7% to 12%.

Metabolism and Elimination

BZDs biotransformed by hepatic oxidation have relatively long half-lives and usually have active metabolites ( Table 12-10). Those biotransformed by glucuronide 
conjugation have relatively short half-lives and no active metabolites. Only a few BZDs (e.g., clonazepam) are biotransformed by nitro reduction. Although oxidized 
BZDs and their metabolites may be more likely to accumulate due to age, liver disease, or concomitant use of estrogens or cimetidine, clinical data substantiating this 
theory are incomplete.

TABLE 12-10. Benzodiazepine anxiolytics

Biotransformation



Based on metabolic profile, BZDs can be divided into three groups:

Those biotransformed by oxidative metabolism in the liver, primarily N-demethylation or hydroxylation (e.g., adinazolam, chlordiazepoxide, clobazam, diazepam, 
flunitrazepam, and medazepam), often yield pharmacologically active metabolites that must undergo further metabolic steps before excretion.
Unlike oxidized BZDs, conjugated BZDs (e.g., lorazepam, lormetazepam, oxazepam, and temazepam) do not have active metabolites. Only the parent 
compounds account for clinical activity.
BZDs that undergo a high first-pass effect before reaching the systemic circulation (e.g., brotizolam, clotiazepam, midazolam, and triazolam) may have 
short-lived but active metabolites.

The first category of BZDs is more likely to be influenced by such factors as old age, liver disease, or coadministration of other drugs that may stimulate or impair 
hepatic oxidizing capacity. Another difference is that these BZDs tend to have longer elimination half-lives than agents that are conjugated directly.

Based on elimination half-life, BZDs can again be divided into three groups:

Ultrashort-acting (less than 5 hours), such as midazolam, triazolam, and brotizolam
Short-to-intermediate acting (6 to 12 hours), such as oxazepam, bromazepam, lorazepam, loprazolam, temazepam, estazolam, lormetazepam, and alprazolam
Long-acting (more than 12 hours), such as flunitrazepam, clobazam, flurazepam, clorazepate, ketazolam, chlordiazepoxide, and diazepam

Onset and duration of BZD clinical activity are not necessarily related to elimination half-life. When given in single doses, BZDs with long half-lives may have a 
shorter duration of action than BZDs with shorter half-lives because of extensive distribution. During multiple dosing, however, BZDs with longer half-lives accumulate 
slowly, and after termination of treatment disappear slowly, whereas BZDs with short half-lives have minimal accumulation and disappear rapidly when treatment 
stops (185).

Potency

BZDs differ considerably in potency, which refers to the milligram dose needed to produce a given clinical effect. These differences are in part due to differences in 
receptor site affinity. If given in the appropriate dose, any BZD may exert anxiolytic, hypnotic, or anticonvulsant effects. For example, anxiolytic BZDs, such as 
clorazepate and diazepam, are often used as hypnotics when anxiety is a prominent symptom associated with insomnia.

Drug Interactions

With the important exception of additive effects when combined with other CNS depressants, including alcohol, BZDs interact with very few drugs. Disulfiram (see the 
section “The Alcoholic Patient” in Chapter 14) and cimetidine may increase BZD blood levels, and diazepam may increase blood levels of digoxin and phenytoin. 
Antacids may reduce the clinical effects of clorazepate by hindering its biotransformation to desmethyldiazepam. Coadministration of a BZD and another drug known 
to induce seizures may possibly increase seizure risk, especially if the BZD is abruptly withdrawn. Furthermore, as noted earlier, important interactions have been 
reported among nefazodone, erythromycin, troleandomycin, and other macrolide antibiotics, as well as itraconazole. In each case, metabolism is inhibited, and 
triazolam levels can increase significantly.

Conclusion

As reviewed and emphasized in Chapter 3, the physical and the pharmacokinetic properties of various psychotropics, including the BZDs, often have clinically 
relevant implications. This realization can serve to enhance efficacy and/or minimize adverse effects. Thus, while ignorance of these properties may put patients at 
unnecessary risk, a working knowledge of these issues can often produce an ideal clinical outcome.

ADVERSE EFFECTS OF ANXIOLYTICS

Relative to other psychotropics, acute BZD treatment is associated with fewer unwanted effects. Sedation is usually the most prominent initial complication, 
subsiding in about a week as anxiolytic action emerges (186). Confusion, ataxia, excitement, agitation, transient hypotension, vertigo, and gastrointestinal distress 
may also occur in a small number of patients.

Behavioral Disinhibition

A possible association between the clinical use of a BZD and aggressive behavior was reported not long after chlordiazepoxide first became available for prescription 
(187). Since then, numerous case reports and studies have suggested that some BZD-treated patients experience increased hostility and aggressiveness, ranging 
from feelings to overt behavior. One literature review found that the phenomenon is difficult to characterize because it may include various manifestations, including 
the following:

Hostility
Aggressiveness
Rage reactions
Paroxysmal excitement
Irritability
Behavioral dyscontrol (188)

Nevertheless, the reviewers reported that no variable (e.g., pretreatment hostility, severity of anxiety, length of treatment, dose) was consistently predictive of hostility 
and aggressiveness. In addition, patients with a history of character disorder, aggressive behavior, or substance abuse are not more likely to experience aggressive 
dyscontrol during BZD treatment; and indeed, there are numerous reports of such patients experiencing no adverse consequences ( 189, 190). Based on BZD 
efficacy studies that reported adverse effects, the reviewers estimated the incidence of aggressive dyscontrol to be less than 1%–comparable with that of 
placebo. The incidence of overt rage reactions appears to be even lower.  A comparison of the frequency of behavioral disinhibition due to alprazolam, 
clonazepam, or no BZD in an inpatient population has been published recently ( 191). The authors reported that these types of behaviors did not differ among the 
three groups and that disinhibition may not be an important clinical issue.

Overdose

Fatalities due to acute BZD overdose alone are extremely rare. Nevertheless, fatal overdoses with triazolam in the elderly have been reported ( 192, 193). Even with 
ingestion of massive doses, recovery appears to be rapid and without serious complications or aftereffects ( 194, 195, 196 and 197). Combined ingestion of BZDs with 
other CNS depressants (alcohol, barbiturates, narcotics, or TCAs), however, may result in severe CNS and respiratory depression or hypotension. Severity of 
symptoms appears to depend more on the type and quantity of the other drugs than on the BZD plasma level ( 194, 195, 196 and 197).

Few overdoses with alprazolam alone have been reported. However, one fatality due to alprazolam intoxication has been published, along with a description of the 
distribution of alprazolam and an active metabolite a-hydroxyalprazolam in tissues obtained at autopsy ( 198).

Psychomotor Impairment

Numerous studies of acute or chronic dosing in normal volunteers and anxious patients indicate that BZDs may impair certain types of psychomotor 
functioning, such as coordination and sustained attention. These studies have produced conflicting results, however, particularly in anxious subjects or those on 
chronic dosing. Some patients have exhibited few or no decrements, and it has been postulated that by reducing anxiety (which itself can impair functioning), a BZD 
may paradoxically improve performance. Several studies have found, however, that drivers taking a BZD are at increased risk for a serious automobile accident ( 199, 
200, 201 and 202). In addition, the combination of therapeutic doses of a BZD and even a small amount of alcohol may produce significant psychomotor decrements 



that are greater than would be expected with either substance alone (i.e., a synergistic effect).

Cognitive Impairment

It has been known for almost three decades that even single doses of BZDs impair cognitive function. It also has been demonstrated that psychological impairment 
occurs in normal subjects and after short courses of treatment in anxious patients ( 203). In a study designed to establish whether ability is impaired in long-term BZD 
users, as well as to determine the nature and extent of any deficit, investigators assessed a wide range of cognitive functions using a battery of neuropsychological 
tests (204). They found that patients taking high therapeutic doses for long periods of time performed poorly on tasks involving visuospatial ability and sustained 
attention, implying that these individuals may not be functioning well in everyday life. Test results also indicated that subjects were not aware of their reduced ability. 
This is consistent with clinical evidence provided by patients who, after dis-continuing a BZD, often report improved concentration and increased sensory perception 
and who only realized their functioning had been below par after stopping the drug ( 205).

Case Example: A 44-year-old man, who worked as a tenured graduate school professor, after several years of analytically oriented psychotherapy, became 
dissatisfied with the persistence of his GAD symptoms. He persuaded his therapist to prescribe an anxiolytic for him, beginning with diazepam, 2 mg twice daily. 
Because of only minimal relief the diazepam dose was increased first to 5 mg b.i.d. and ultimately to 10 mg t.i.d. This daily dose effectively alleviated the patient's 
more distressing GAD symptoms. For the next year and a half, the patient took between 25 and 35 mg daily, as he attempted to adjust the dose commensurate with 
his perceived need to be symptom-controlled. During this time, his wife observed that he seemed “slowed down” at times, even though he worked regularly and was 
otherwise “the same as ever, only less anxious.” His therapist, who saw him once monthly during this period, also thought that he was less anxious and improved and 
“doing well” on his maintenance diazepam regimen. The therapist's monitoring of the patient's diazepam prescriptions and refills did not suggest any overuse of this 
drug. 

The therapist, patient, and family were all surprised when school officials informed the patient of student complaints about a decline in his teaching performance. The 
patient indignantly challenged these allegations, insisting that he was not aware of any change in his teaching. On the insistence of school officials, however, the 
patient saw a second psychiatrist in consultation. Although the patient did not seem “drugged, ” various performance tests were ordered. These disclosed some 
cognitive impairment that the psychologist considered drug-induced. A tapered discontinuation of diazepam over a 3-month period to a maintenance dose of 5 mg 
b.i.d. resulted in a marked change in the patient. He became more alert and more active, and his teaching more dynamic and effective. His family was pleased with 
the transformation to his “old self.” The patient acknowledged the change in himself but continued to insist that he was unaware of the adverse drug-induced effects 
on his cognitive functions.

Similar findings were reported in a study of elderly patients, in whom the onset of cognitive impairment was often insidious, became evident only after years of 
treatment, and improved with drug discontinuation (206). In a study comparing chronic pain patients receiving no medication, narcotics alone, or BZDs alone, the last 
group was significantly more likely to exhibit signs of cognitive impairment and concomitant EEG changes than those treated with narcotics ( 207).

Imaging Studies

The demonstration of structural brain abnormalities in conjunction with cognitive impairment in those who have abused alcohol for prolonged periods prompted Ron 
(208) and Lader et al. (209) to ascertain whether this could be true in long-term BZD users, some of whom had detectable cognitive impairment during drug 
withdrawal. Brain computerized tomography (CT) scans were done on 20 patients, none of whom abused alcohol or took other drugs but were receiving or had 
recently discontinued long-term (2 to 20 years) BZD treatment. Their scans were then compared with those of age- and sex-matched normal control subjects, as well 
as with chronic alcoholics. In some of the BZD patients the mean ventricular to brain ratio measured by planimetry was increased over the mean values of the control 
subjects, although it was less than that in the alcoholics. There was no significant relationship between computed tomography (CT) scan appearance and age, or the 
duration of BZD therapy.

Schmauss and Krieg (210) subsequently confirmed these findings in 17 BZD-dependent inpatients who reported no history of other types of chemical dependency, 
including abuse of alcohol. Brain CT scans before drug withdrawal revealed a significantly higher ventricular to brain ratio (VBR) in those dependent on high and low 
doses compared with matched control subjects. Further, the mean VBR was significantly higher in the high- than in the low-dose-dependent patients, suggesting a 
dose-dependent effect. Neither age nor duration of use accounted for the observed differences in the VBR values.

Uhde and Kellner (211) reported a positive correlation between duration of BZD exposure and VBR in their study of panic patients, 19 of whom reported being treated 
with a BZD for a mean of 3.6 years (range, 0.5 to 12 years). Noting that 70% of their sample was composed of subjects with fewer than 2.5 years of BZD treatment, 
they speculated that the lack of association between VBR and duration of BZD use in the Lader et al. study might be related to exclusion of subjects within the lower 
range of drug exposure.

The clinical significance of these CT scan alterations is unknown, and it is important to note that two similar studies found no statistically significant differences 
between the CT scans of long-term BZD users and matched control subjects ( 212, 213). Poser et al. (212) did find, however, that patients with combined 
BZD—alcohol dependence showed some degree of cerebral atrophy. Uhde and Kellner ( 211) also observed that the apparent association between VBR and duration 
of BZD exposure may be secondary to alcohol consumption, because long-term BZD users also may be more frequent users, but not necessarily abusers, of alcohol.

Withdrawal Phenomena

All BZDs have the capacity to produce dependence and, thus, evoke withdrawal symptoms.

Although some studies have found little or no evidence, there is now a large body of data indicating that continuous use of a BZD, even at therapeutic doses, will 
result in withdrawal symptoms in some patients (214, 215). It also has been reasonably well-established that the longer a BZD is taken, even in therapeutic 
doses, the greater the likelihood of withdrawal reactions when it is discontinued, especially abruptly  (3). The most commonly reported withdrawal symptoms 
include the following:

Various gastrointestinal symptoms
Diaphoresis
Tremor, lethargy, dizziness, headaches
Increased acuity for sound and smell
Restlessness, insomnia, irritability, anxiety
Tinnitus
Feelings of depersonalization

These are usually described as mild in intensity and fairly short in duration (i.e., a few days to a few weeks). None is considered life-threatening or permanently 
debilitating and, with the exception of the relatively rare occurrence of seizures, delirium, and/or psychosis, all are thought to be readily managed.

In some patients, however, discontinuation, whether abrupt or gradual, may evoke highly distressing symptoms, including the following:

Severe and prolonged depression (40, 216)
Hallucinations (40, 217, 218 and 219)
Protracted tinnitus (217, 218, 219 and 220)
Opisthotonos, choreoathetosis, myoclonus, and bizarre involuntary muscular movements (221, 222 and 223)
Delirium with catatonic features (224)
Panic and agoraphobia (40, 217, 225)

There are also reports indicating that in some patients withdrawal may be painful and protracted, possibly lasting 6 months to 1 year ( 40, 217, 226). Ashton (217), 
noting that her withdrawal patients were usually frightened, often in intense pain, and genuinely prostrated, stated, “The severity and duration of the illness are easily 



underestimated by medical and nursing staff, who tend to dismiss the symptoms as neurotic.” Chouinard ( 227) has observed that rebound anxiety can be so severe 
the patient believes he or she is going to die.

Withdrawal symptoms are unlikely to occur after only 3 to 4 months of continuous use of a BZD.  Early indications of dependence have been noted, however, with 
reports of withdrawal symptoms after only 6 weeks of continuous use, particularly with the short-acting agents such as alprazolam ( 23, 24, 228, 229, 230, 231 and 
232).

Evidence also supports a clinically significant rebound-withdrawal phenomena between doses of alprazolam, sometimes referred to as “interdose” or 
“breakthrough” symptoms (233, 234). Mellor and Jain (218) raised the possibility that some long-term diazepam users may be subject to a similar phenomenon:

Patients receiving long-term diazepam treatment who complain of episodes of anxiety may be suffering from intermittent withdrawal symptoms. 
Characteristically, such patients have reduced their dose of diazepam after being symptom-free for a period. A week or so later their condition apparently 
recurs, so the previous dose is resumed, and they obtain relief. Sometimes the dose of the drug has not changed, yet the symptoms reappear, causing the 
dose to be raised until they disappear ( 218).

Benzodiazepine Discontinuance Syndrome

Meaningful BZD discontinuance symptoms usually only occur when BZD treatment is abruptly terminated. This syndrome is first manifested by rebound 
symptoms that resemble the symptoms for which the BZD was prescribed, except that rebound symptoms are more severe and emerge soon after discontinuation. 
Rebound anxiety and insomnia are clearly established as possible consequences to the discontinuation of BZDs, particularly those having a short half-life ( 235, 236). 
The duration of the rebound syndrome is short, usually lasting only a few days after the drug is discontinued, and it may be followed by a recurrence of symptoms. It 
does not imply the existence of physical dependence ( 24, 231, 237). Rebound anxiety and insomnia are the most common discontinuance symptoms. Although 
often severe and almost always uncomfortable, they usually disappear rapidly (i.e., at between a day or two, to 1 to 2 weeks). To avoid these distressing 
effects, users often restarted the medication, leading to long-term BZD use and dependence.

Rebound symptoms usually are followed by recurrence symptoms, which may persist until effective treatment is prescribed. In contrast to rebound and recurrence 
symptoms, withdrawal symptoms are subjective and objective events that did not exist prior to the use of the BZD. These tend to appear after rebound and recurrence 
symptoms, but not necessarily. Common discontinuance symptoms include insomnia, restlessness, irritability, unsteadiness, flu-like symptoms, hyperacusis, anxiety, 
and depression. Uncommon symptoms are tinnitus, seizures, and psychosis, which rarely may be life-threatening ( 238).

Withdrawal seizures originally were thought to occur only when high BZD doses were abruptly stopped, but now there is evidence that seizures may follow abrupt 
discontinuance of therapeutic doses of a BZD, especially short half-life BZDs. One report ( 239) discusses five cases of seizures after withdrawal of flunitrazepam, 
lorazepam, or triazolam. Both abrupt cessation of BZD intake and use of high doses seemed to be critical for the appearance of seizures. Shorter elimination half-life 
and higher potency might also contribute to the seizures observed in these patients. Seizures are virtually unknown when a BZD is gradually discontinued.

Protracted Benzodiazepine Withdrawal Syndrome

True BZD withdrawal symptoms usually resolve spontaneously and may be completely gone in 4 to 12 weeks. However, 10% to 15% of chronic BZD users develop a 
protracted withdrawal syndrome that may last for months or years. It is thought that this syndrome reflects the slow reversal of receptor changes in the brain 
induced by the BZD. In a few patients, somatic symptoms persist for years in the absence of psychopathological signs of anxiety or hysteria, suggesting a 
pharmacological causation. The protracted phase of BZD withdrawal emerges from the acute phase and is characterized by the following:

Gradually declining symptoms
Punctuated by wave-like recurrences
Interspersed with periods of normalcy

Recovery may not be complete, and long-lasting symptoms may include anxiety, insomnia, depression, various sensory and motor phenomena, and gastrointestinal 
disturbances (217).

Management of protracted BZD withdrawal is a therapeutic challenge that must be met as promptly as possible. Otherwise, the discomforting symptoms of this 
condition may compel the patient to seek relief by resuming BZD consumption. For this reason and because protracted BZD withdrawal often is not responsive to 
non-BZD pharmacotherapy or to various psychotherapeutic or psychological regimens, intravenous administration of the BZD antagonist flumazenil has been used to 
treat a few patients with protracted BZD withdrawal (240). Despite flumazenil's short half-life (1 hour), benefits lasted a few hours to several days. Improvement was 
observed in some longstanding BZD withdrawal symptoms, including clouded thinking, tiredness, muscular symptoms, and perceptual symptoms (e.g., “pins and 
needles” feeling, pain, subjective sensations of body distortion). When present, mood symptoms also improved. Side effects typically were mild or absent ( 241).

Benzodiazepine Postwithdrawal Syndrome

While similar to the protracted withdrawal syndrome, the BZD postwithdrawal syndrome (BPWS) refers to symptoms reported by patients who:

Have been withdrawn from chronic BZD therapy
Have experienced typical withdrawal symptoms
Then experienced the postwithdrawal syndrome, which reportedly can last for many months after the final molecule of the BZD has disappeared from the body 
(242)

According to Peter Tyrer,

There is considerable overlap between the symptoms of the post-withdrawal syndrome and the actual withdrawal reaction, but the symptoms of 
post-withdrawal are much more like those of clinical anxiety; feelings of tension and threat, and bodily feelings such as unsteadiness, shaking, palpitations 
and gastrointestinal symptoms are prominent. Symptoms that develop as secondary complications of anxiety, such as agoraphobia, may also be present. 
There is reasonable clinical evidence for BPWS, but it is not known for how long the symptoms last. There is also no good pharmacological explanation of 
the phenomenon. During BPWS patients are more susceptible to stressful stimuli and continue to need support. If patients do take a BZD at this time, this 
may not necessarily lead to continued dependence. Nevertheless, there is obviously some risk in restarting BZDs and other psychological methods of 
relieving anxiety, particularly cognitive approaches, are preferable ( 243).

Until the early 1990's, only a few physicians (primarily British) reported on BPWS. There is disagreement about whether symptoms persisting beyond 6 months after 
total BZD discontinuation are directly attributable to drug therapy. Are these persistent symptoms due to a neurosis, a personality disorder, or malingering, and not to 
BZD therapy? Presently, there is no definitive answer to this question, and more research is needed to ascertain whether BPWS is attributable to factors unrelated to 
BZD therapy. Until this is done, these are the known salient factors related to the BPWS:

BZD dependence and withdrawal have received increasing attention in the media and medical literature since 1979.
Initially, attention was given primarily to only the withdrawal syndrome that occurs after 4 to 6 weeks' exposure to a BZD, the symptoms of which begin within 2 
to 5 days of stopping the BZD and persist for several weeks before resolving. This is categorized as the immediate withdrawal syndrome, the majority of the 
symptoms of which overlap with those of normal anxiety. Some symptoms (particularly gross disturbances of perception of light, sound, and taste; epileptic 
seizures; and confusional symptoms) are almost unequivocally those of withdrawal rather than relapse of anxiety.
BPWS arises after withdrawal has been completed and, according to some patients, may persist for many years.
BPWS can continue sometimes even when BZD therapy has been reinstituted.
There is considerable overlap of the symptoms of BPWS and the actual withdrawal reaction, but the symptoms of postwithdrawal are much more like those of 
clinical anxiety. Feelings of tension and threat, and bodily feelings, (e.g., unsteadiness, shaking, palpitations, and gastrointestinal symptoms) are prominent.
Symptoms that develop as secondary complications of anxiety, such as panic attacks and agoraphobia, may develop in BPWS.
It is not currently known how long BPWS lasts .



If patients with BPWS take a BZD, this does not necessarily lead to continued dependence.
Cognitive therapy is considered to be the treatment of choice.

Persistent Benzodiazepine Dependence Syndrome

Persistent BZD dependence syndrome (PBDS) is a physiological state that is not pathological but the normal consequence of the pharmacological effects of BZDs 
prescribed for therapeutic objectives. It does not produce irreversible physical or psychiatric harm, and it is the Achilles' heel of long-term BZD therapy. This alleged 
syndrome has been described only in anecdotal reports, with patients typically reporting “withdrawal” symptoms not present during or before BZD treatment that 
persist for many months or years after treatment is stopped. Table 12-11 illustrates the major differences between persistent PBDS and BPWS.

TABLE 12-11. Comparison of PBDS and BPWS

Shader and Greenblatt (237) have stated that there is no reliable evidence to support the existence of PBDS. Experimental neuropharmacological studies document 
that all side effects of BZDs, whether behavioral or neurochemical, disappear within several days or weeks after the drug is eliminated. The weight of evidence 
indicates that any new symptoms that persist for more than 2 months after the last dose of a BZD either are a part of the premorbid condition or have appeared by 
coincidence or as a consequence of the natural history of the underlying illness.

Assuming its existence, this disorder may occur in certain patients who have been taking therapeutic (or higher) doses of a BZD for more than 2 months. Indeed, the 
longer the patient has consumed a BZD, the greater the likelihood of this syndrome, which has two components:

A physiological dependency due to cellular adaptation to the presence of the BZD
A psychological dependency on BZD ingestion

The former component is a physiological state that continues undisturbed until the BZD dosage is sharply reduced and its plasma level begins to fall, following which 
there is a cellular response to the absence of the prior level of BZD. This abstinence response can be minimized by gradual withdrawal of the BZD.

A BZD's pharmacokinetics may play a role in the occurrence, in part accounting for the increase in its incidence after the advent of short-acting BZD anxiolytics and 
hypnotics (e.g., lorazepam, alprazolam, and triazolam).

The second component of the PBDS is a psychological dependency that occurs in a segment of long-term BZD users. In many patients, psychological dependence 
precedes physiological dependence and in most it exists independent of any coexisting physiological dependency. Psychological dependency may be responsible for 
continued BZD use resulting in the development of physiological dependency, because psychological dependency is a symptom of an underlying anxiety or mixed 
anxiety-depressive neurosis or a personality disorder that preexisted BZD administration and for which therapy was originally prescribed. Patients with this underlying 
disorder are typically anxious, phobic, and obsessively sensitive to somatic and emotional changes. Many are agoraphobic and suffer from anticipatory anxiety. They 
fear the anxiety and subjective distress they believe will recur in the absence of whatever they consider protects them from their anxiety-generated symptoms. When 
such patients are treated with a BZD that provides a modicum of relief from their anxiety, they quickly develop a fear of being without it.

When the very short-acting anxiolytic, alprazolam, became available, some patients treated with it developed clock-watching in response to their 
experiencing interdose anxiety.  To them, such action was necessary to know when to take the next dose of alprazolam to preclude interdose anxiety. Thus, patients 
treated their psychological dependency by repeated alprazolam dosing, thereby inducing physiological dependency. This example of the genesis of PBDS illustrates 
how a patient's neurosis or personality disorder can be responsible first for psychological dependency and then for physiological dependency. This phenomenon has 
increased in frequency with the advent of short-acting and ultrashort-acting BZD anxiolytics and hypnotics.

PBDS can occur in patients taking any BZD, but is least likely to occur in patients treated with a long-acting BZD. Usually persistent dependence on these BZDs does 
not develop unless the patient has a moderately severe neurosis or personality disorder that is his or her motivation for long-term BZD therapy. In these patients, 
anticipatory anxiety makes them vulnerable to overreacting to the idea or occurrence of dosage reduction. Hence, even before the BZD dose is reduced, these 
patients experience somatic and/or psychic distress that is generated by the thought of being without their usual BZD dosage.

This is not an unusual phenomenon. It has been observed in patients who have become psychologically dependent on an inactive placebo, as well as in patients 
psychologically dependent on medicines not known to cause physiological dependency and withdrawal symptoms. Another example of psychological dependency on 
a BZD is the patient who allays anxiety about being without a pill by carrying it at all times, comforted by the knowledge that a tablet is at hand in case of need. Such 
patients may become acutely anxious whenever the pill has been lost or left at home.

The types of anxious personalities cited above develop PBDS not because of any inherent toxic effect of the BZD but because of their psychological disorder. A 
characteristic symptom of a PBDS is the rapid onset of discomfort whenever the patient thinks he or she will be without the BZD or that its dose is being lowered. 
Such patients can be uneventfully withdrawn from the BZD by very gradual dosage taper, which is difficult to accomplish without the patient's knowledge and 
cooperation. Withdrawing such patients from a BZD requires recognition of their personality disorder and the need for its treatment before drug discontinuation is 
initiated.

In summary, no more than one third of all patients treated with a BZD for longer than 2 months develop PBDS. The other two thirds may develop a physical 
dependency on the BZD, but neither dosage reduction nor gradual tapering evokes the anxiety symptoms manifested by PBDS patients. Hence, it is the patient's 
personality disorder or underlying anxiety disorder and not physical dependency on the BZD that is responsible.

Therapeutic Dose Dependence

It is extremely difficult to state precisely when BZD therapeutic dose dependence was first recognized. In the first 15 years, the BZD field was dominated by 
intermediate- and long-acting 1, 4-BZDs, chiefly chlordiazepoxide and diazepam. A minority of patients were treated continuously with these drugs for longer than 1 
year; the majority were treated for less than a few months. Most patients were prescribed low therapeutic doses (e.g., 15 to 40 mg chlordiazepoxide/day; 10 to 20 mg 
diazepam/day), not all of which was taken regularly by all patients.

Because BZD dependency is related to daily dosage and duration of exposure (i.e., the higher the daily dose and the longer the duration of use the greater the risk of 
dependency), and not all patients appeared to become dependent on therapeutic doses regardless of duration of usage, the occurrence and recognition of 
therapeutic dose dependence were minimized. Furthermore, chlordiazepoxide and diazepam have pharmacologically active metabolites that protect against 
abstinence symptoms, which are the only proof of dependence.

Although there were occasional anecdotal reports or “signals” that BZD therapeutic dose dependency was occurring, these were not attention-getting, and prescribers 



doubted the occurrence of this phenomenon or dismissed it as infrequent and not clinically significant. During the late 1960's, there was an increasing concern about 
the extensive American consumption of BZDs, not because of a widespread occurrence of recognized dependency and withdrawal symptoms, but mainly on the 
presumption that such extensive usage meant addiction with its unfavorable connotations. There were advocates for control of all BZDs and sedative-hypnotics. An 
editorial in the Journal of the American Medical Association on dependence and withdrawal concluded that physicians can do thek following:

Can allay fear of BZDs by publicizing the truth about these drugs
Can minimize risk of BZD dependence by:
Restricting prescriptions to valid clinical indications
Prescribing the lowest doses possible
Limiting refills
Carefully monitoring the patient's condition, especially those patients with histories of alcohol or drug abuse
Should obviate the risk of moderate to severe withdrawal reactions by gradual discontinuation of use of these drugs in all patients with known or suspected 
long-term, heavy BZD use (2)

When the high-potency, short-acting BZD lorazepam was marketed in the United States in 1978, prescriptions escalated rapidly, and many patients were taken off 
their longer-acting BZDs and given lorazepam. Within 2 years, physicians had become aware of two distinct groups among lorazepam-treated patients. One exhibited 
what appeared to be a recurrence of the anxiety disorder for which the prior BZD had been prescribed. These patients actually were dependent on the therapeutic 
doses of the BZD they took before lorazepam, and their symptoms were due to abstinence from the prior BZD despite taking lorazepam. The second group consisted 
of individuals who complained of interdose anxiety that was relieved by shortening the interval between doses of lorazepam. These breakthrough symptoms were not 
considered indicators of dependence, but of insufficient anxiolytic lorazepam dosage. Other patients developed withdrawal symptoms when lorazepam was abruptly 
discontinued after months of treatment with therapeutic doses.

Most physicians felt these symptoms were a reflection of the patient's anxiety disorder and not a manifestation of dependence. Their opinions were reinforced when 
resumption of lorazepam therapy resulted in symptom amelioration, suggesting recontrol of the patient's anxiety disorder. Rarely were these patients considered 
dependent, mainly because they had not escalated lorazepam dosage, or manifested any signs or symptoms of drug-seeking behavior. They appeared to be typical 
medical users of prescribed medication.

Discontinuing Treatment

Short-Term Treatment

Although gradual discontinuation is generally thought to lessen the occurrence and/or intensity of withdrawal symptoms, rebound-withdrawal phenomena may still 
occur with slow tapering, even in patients who have taken a BZD for only a few weeks. Rickels et al. (24), reporting on a study of clorazepate and lorazepam, 
warned physicians not to mistakenly attribute a substantial return of symptoms that occurs early after BZD discontinuation as a recurrence of original 
symptoms necessitating further treatment. These authors added, “Such guidelines are important for clinical practice because the few patients who experience 
rebound anxiety after only weeks of therapy and who resume medication needlessly may represent the very patients who become chronic users.”

Long-Term Treatment

As noted earlier, abrupt discontinuation of long-term use of therapeutic doses is likely to result in withdrawal symptoms ( 244). In a study of the effects of abrupt 
discontinuation of short and long half-life BZDs in long-term users, Rickels et al. found the following:

A withdrawal syndrome occurred in the majority of patients.
The withdrawal syndrome occurred earlier and was more severe for short half-life  (alprazolam, lorazepam) than for long half-life drugs (diazepam, clorazepate).
Factors contributing to greater withdrawal severity included short half-life, higher daily dose, greater state and trait psychopathology, and lower educational 
level.
Only 73% of long half-life and 43% of short half-life BZD-treated patients were able to remain drug-free for 1 week.
At 5 weeks, only 45% of long half-life and 38% of short half-life BZD-treated patients were still drug-free (41).

Although gradual dose reduction may ameliorate the intensity of withdrawal symptoms after long-term therapeutic use of BZDs, mild-to-moderate symptoms are still 
likely to occur. In a companion study to the one just cited, the same group of investigators reported that almost 90% of short and long half-life BZD-treated patients 
experienced some withdrawal symptoms despite gradual dosage taper (25% per week) (42). They also reported the following:

Thirty-two percent of long half-life and 42% of short half-life BZD-patients were unable to tolerate taper and either continued or resumed daily drug use.
Unlike the abrupt discontinuation study, severity and time course of withdrawal symptoms were similar for both short and long half-life agents.
Factors contributing to greater withdrawal severity included female sex, higher Eysenck neuroticism, and higher alcohol intake.
At 5 weeks, 56% of long half-life and 53% of short half-life BZD-treated patients were still BZD-free.

These findings indicate that, despite the likelihood of withdrawal symptoms with both abrupt and gradual discontinuation, gradual taper may lessen the incidence and 
intensity of symptoms, particularly in patients taking a short half-life compound.

Nevertheless, gradual withdrawal may still be difficult. Schweizer et al. ( 42) found that although the initial 50% dose reduction was characterized by minimal 
withdrawal severity and could be accomplished fairly rapidly, the majority of symptoms occurred during the last half of the tapering process. Tyrer ( 245) made a similar 
observation, stating that “withdrawal symptoms may develop only when patients have reduced to what many clinicians would regard as subtherapeutic doses, and the 
difficulty that patients have in withdrawing from this dose cannot be explained only by psychological dependence.” Schweizer et al. ( 42) also concluded that dose 
reduction of 25% per week may be too rapid for many long-term users. In their study, 51% of patients were unable to tolerate that schedule and required an even 
more gradual taper.

With most BZDs, the rate of reduction may be fairly rapid down to about 50% of the original dose. Subsequent decreases should be slower (e.g., 10% to 
20% of the new dose at 3-day to 5-day intervals). For patients who become increasingly anxious as their dose is being decreased, use of a plateau period in 
which no further tapering occurs may allow them to relax, adjust to the lower dose, and then resume the gradual discontinuation process. Plateau periods also allow 
clinicians to assess whether anxiety that emerges during dose reduction is due to withdrawal or a recurrence of an underlying anxiety disorder. Withdrawal anxiety 
lessens over time, whereas symptoms of an anxiety disorder worsen.

As noted earlier, alprazolam requires a very extended and gradual taper (234, 246, 247). The package insert suggests that “the daily dose be decreased not 
more than 0.5 mg every 3 days.” According to this recommendation, if a patient has been treated with alprazolam 10 mg daily (a dose not uncommon for severe panic 
disorders), it would take at least 60 days to wean the patient off alprazolam. Some long-term alprazolam users, however, may require 0.25 mg decrements as far apart 
as every 4 to 7 days. Following this schedule, the patient taking alprazolam 10 mg daily would require up to 6 months to discontinue the drug (see Fig. 13-1, in 
Chapter 13, for a suggested tapering schedule).

Lorazepam, also reported difficult to discontinue in some patients, has been associated with higher dropout rates and more severe withdrawal phenomena than 
longer-acting BZDs (248, 249). Ashton (30) noted that patients taking lorazepam experienced drug craving (feeling they could not get through the day without their 
tablets) before being switched to diazepam for BZD discontinuation.

Other than slow taper, no consistently effective treatment to alleviate withdrawal symptoms has been reported. Although several compounds have been studied (e.g., 
b-blockers, clonidine, carbamazepine, abercamil, ondansetron), results have been contradictory ( 250). Carbamazepine, however, may be useful in seizure-prone 
patients (251). Valproate (VPA) has also been reported to benefit patients undergoing BZD discontinuation after long-term dependence ( 252), which may be related 
to VPA's potential anxiolytic properties, its ability to alleviate withdrawal phenomena, or both. The azaspirone anxiolytic buspirone has been reported ineffective in 
suppressing withdrawal symptoms, particularly in long-term BZD users (253, 254). Hydroxyzine has also been found beneficial in treating patients for lorazepam 
withdrawal (255).



Among the recently evaluated treatments for BZD withdrawal are anticonvulsants (carbamazepine and VPA) ( 256), melatonin (257), and ondansetron (258). Of these, 
odansetron had no significant effects on severity of withdrawal symptoms; melatonin was found to effectively facilitate discontinuation of BZD therapy while 
maintaining good sleep; and carbamazepine and VPA may be beneficial in the management of BZD discontinuation but not in decreasing the severity of BZD 
withdrawal (259, 260).

To manage withdrawal insomnia, we recommend the supplemental use of hypnotics such as zolpidem or a sedating antidepressant such as trazodone. Rickels et al. 
recommend the supplemental use of hypnotics such as diphenhydramine, doxylamine, or chloral hydrate or a sedating TCA such as doxepin ( 259). These 
investigators also recommend that chronic BZD users with evidence of depression or panic be treated with adequate doses of an appropriate antidepressant, a 
management technique that may help patients succeed in discontinuation.

Guidelines for Benzodiazepine Discontinuation

Until recently few guidelines were available to help physicians determine whether continued BZD use is appropriate and, if not, how to prevent BZD discontinuation 
syndromes (e.g., PBDS and the immediate withdrawal syndrome). Rickels (261) and his colleagues suggest tapering schedules, emphasizing the need to treat the 
patient's underlying psychopathology.

A composite of other suggested approaches to discontinuing a BZD include the following:

Considering the pattern of use for the individual (versus abuse)
Balancing therapeutic risk and benefit (burden of anxiety disorder)
Forming a therapeutic alliance, giving positive support that medication will be decreased slowly to avoid rebound anxiety and relapse of the underlying anxiety 
disorder and withdrawal symptoms
Gradually reducing the dose  (depending on the pharmacokinetics) with the slowest reduction in the final few weeks and observing for delayed discontinuation 
symptoms (2 to 4 weeks or longer) with long-acting BZDs
Reassuring that with gradual tapering the symptoms are likely to be brief and manageable  (if no drug or alcohol abuse)
Considering the need, if any, for alternative treatments (e.g., psychotherapy, behavioral therapy, or alternative medications)
Reassuring that the discontinuation syndrome is the nature of the psychophysiological process and not the fault of the patient or the doctor

Importance of Tapering

Since the late 1960's, it has been known that the risk of developing dependence on any BZD is dose- and time-related. The higher the BZD dose, and the longer it is 
taken, the greater the risk of dependence and the greater the risk of intense withdrawal symptoms after abrupt discontinuation. Protracted use of low therapeutic 
doses of a BZD may result not only in dependence but also in withdrawal symptoms, the severity of which may also increase the longer the drug is consumed.

It also has been known that the risk of abstinence symptoms can be lessened by graduated dosage reduction or tapered discontinuation. Tapering is necessary for 
patients who have taken a BZD for more than 4 months, especially those who have taken a potent, short-acting BZD such as alprazolam.  Abstinence 
symptoms may be avoided or minimized by very gradual taper, over many months, coupled with psychological support and/or cognitive psychotherapy. For some, 
tapering can be accomplished as an outpatient procedure; for others, it can only be achieved in a hospital. Those who have been taking high doses or have a history 
of seizures or psychotic episodes during previous attempts at withdrawal generally should be hospitalized. Tapering is particularly important in any patient with a 
history of seizures from any cause.

Gradual tapering may not avert the discomforts and hazards of BZD withdrawal. Aside from suggestions that it may be worth substituting a long-acting BZD for a 
short-acting BZD, until the 1980's little was written on the management of BZD withdrawal. Since 1980, researchers have been investigating possible 
pharmacotherapies that with gradual tapering may lessen abstinence symptoms and shorten the withdrawal syndrome, including the following:

Propranolol (262)
Clonidine (263)
Carbamazepine or valproate (252, 264)

Extensive experience with gradual tapering from protracted BZD therapy indicates that it is effective within 6 to 9 months, with few patients needing tapering beyond 
12 months. There is no general agreement on the optimal tapering schedules. Instead, tapering should be titrated against the patient's withdrawal symptoms and 
ability to tolerate them. Before, during, and after tapering, patients need and should have the support of physicians, relatives, and friends. Tapered withdrawal can be 
uncomfortable, and without support, patients are tempted to resume BZD use.

Seizures

Although rare, seizures may occur after the abrupt discontinuation of both high and therapeutic doses of any BZD. Some researchers have suggested that 
short-acting drugs are associated with increased seizure risk when compared with longer-acting compounds, but this is difficult to evaluate due to the relatively small 
number of published case reports and inherent problems in assessing anecdotal data. A review of the reports on lorazepam and oxazepam, however, found that in 
almost all cases patients had stopped the drug abruptly and that at least one (and often more than one) of the following factors was present:

High dose
Extended duration of use (4 months to years)
Concomitant or immediately subsequent ingestion of other drugs associated with seizure induction
History of seizures (265)

Published case reports on alprazolam show a slightly different profile ( 266, 267, 268 and 269). Four patients had taken the drug for 4.5 months or less; one had also 
taken chlorpromazine and trazodone; and a fifth patient had taken alprazolam (3 mg/day for 26 weeks) and phenelzine (45 mg/day for 13 weeks), abruptly stopping 
both. According to the FDA's Spontaneous Adverse Event Reporting System, more seizures have been reported with alprazolam than with all other BZDs 
combined (270). The next highest incidence was reported for lorazepam. The FDA report stated the following:

Most alprazolam seizures were in connection with high-dose therapy.
Dose-duration data suggest occurrence at therapeutic doses with chronic therapy and a shortened time until risk when higher doses are used.
Although some seizures occurred during stable alprazolam therapy, they often occurred when a concomitant drug that may also lower the seizure threshold was 
given, such as maprotiline.
With intentional taper, most seizures occurred at or near the end.

According to the report, reasons for excess seizure reports for alprazolam may include specific drug effect, higher degree of manufacturer surveillance, and higher 
doses used. This last issue may be due to this agent's reported efficacy and increasing use in panic disorder, which usually requires higher doses for longer periods.

One recent report also detailed three cases of convulsive status epilepticus after abrupt discontinuation of long-term use of 25 mg lorazepam in one patient and more 
than 20 mg flunitrazepam in two patients. These patients were nonepileptics and free of other high-risk factors for seizure ( 271).

Conclusion

All patients should be instructed to adhere to their physician's gradual discontinuation program and not be swayed by well-meaning but ill-informed friends or relatives 
who may urge a “cold turkey” approach. The clinician also must recognize the particular susceptibilities of each patient and be willing to provide reassurance, 
encouragement, and information about symptoms, both in the early stages of discontinuation and for a prolonged follow-up period. As Farid and Bulto ( 272) have 
observed, “Patients who have been on these drugs for longer periods need more sensitive handling, and with some of them it may take months if not years to wean 



them off their benzodiazepines. The difficulty we face is not long-term prescribing of benzodiazepines but rather too quick a reduction of the prescribed dose with little 
other form of help being offered.”

ADVERSE EFFECTS OF SEDATIVE-HYPNOTICS

Miscellaneous adverse effects reported with the various BZD hypnotics are listed in Table 12-12.

TABLE 12-12. Miscellaneous adverse effects reported with benzodiazepine hypnotics

Sedation and Central Nervous System Depression

Although some studies have reported that sleep-deprived people are impaired in their daytime functioning, others have found that in patients with chronic insomnia, 
sleep loss is actually slight, excessive daytime sleepiness is rare, and daytime performance is normal ( 273, 274, 275, 276 and 277). Whether BZDs enhance daytime 
performance by reducing loss of sleep is in fact unknown. Many studies, however, indicate that they impair rather than improve next-day performance, and a review of 
those studies using performance and vigilance tests concluded that BZDs with short half-lives induce longer-lasting impairment than those with long half-lives, 
perhaps due to the latter's more extensive distribution ( 278). In general, the adverse effects of BZD hypnotics are dose-dependent, with higher doses tending 
to produce more symptoms than lower doses (101, 279, 280, 281, 282, 283 and 284).

BZDs with active metabolites and slow elimination, such as diazepam, flurazepam, and quazepam, are well known for producing unwanted daytime sedation ( 111, 
285, 286). Nevertheless, other studies have found no or inconsistent residual impairment with lower doses of flurazepam and quazepam ( 101, 284, 285, 286, 287, 
289 and 290). Some evidence indicates that quazepam (15 or 30 mg) may have a lower potential than the same dosages of flurazepam for producing daytime 
somnolence and residual impairment (284). Excessive daytime CNS depression, however, may occur with all BZDs, including those with short and intermediate 
half-lives (111, 279, 291). In a review of 45 double-blind, controlled trials, CNS depression (drowsiness, dizziness, fatigue, light-headedness, and incoordination) was 
the most frequent adverse effect of triazolam, occurring in 14.2% of patients receiving 0.25 mg and in 19.5% of those receiving 0.5 mg ( 279). CNS effects also may be 
frequent with temazepam and estazolam (107, 292, 293, 294 and 295).

Central Nervous System Stimulation

With short-acting agents, such as triazolam, numerous reports have detailed increased daytime anxiety and early morning insomnia ( 108, 112, 296, 297, 298, 299, 
300, 301 302). Because these are the opposite of the intended therapeutic effect, they may not be attributed to the drug and may actually reinforce its use. CNS 
stimulation has been reported in 2.8% of patients given 30 mg flurazepam ( 279).

Behavioral Effects

Short-term use of triazolam has been associated with serious behavioral adverse effects, including the following:

Confusion
Psychotic-like symptoms
Disinhibition
Amnesia (108, 111, 112, 299, 303, 304, 305, 306, 307, 308, 309 and 310)

Memory impairment or periods of amnesia and automatic behavior have been reported with single doses of triazolam the day after its nighttime use ( 311, 312, 313, 
314 and 315). Amnesia has been reported with lorazepam and other BZDs, but appears to be considerably more problematic with triazolam ( 291, 316, 317, 318, 319, 
320, 321 and 322). In a recent controlled study, for example, triazolam produced a 40% rate of next-day memory impairment or amnesia, although no episodes 
occurred with temazepam (315). Although behavioral adverse effects also have been reported for temazepam, FDA statistics indicate that for hostility reactions 
reported on 329 drugs, triazolam ranked first ( 310, 323). Analysis of individual cases reported to the FDA's Spontaneous Adverse Event Reporting System for such 
symptoms as amnesia, confusion, bizarre behavior, agitation, and hallucinations found that rates for triazolam were 22-99 times higher than those for temazepam 
(324). Even when reports involving triazolam dosages above 0.5 mg or other contributing factors were excluded, reporting rates for triazolam were still 4 to 26 times 
greater. These results could, however, be partly due to the publicity in the media regarding this phenomenon.

Case Example: A 56-year-old man, who worked as an engineer, consulted his family physician because of progressive fatigue of 3 months' duration. Aside from 
moderate obesity (176 pounds) and slight hypertension (145/90), the physical examination was negative. Urinalysis detected 2+ glycosuria. Blood chemistries were 
normal except for 285 blood glucose level. Further workup confirmed early adult-onset diabetes. After being informed of his diagnosis, the patient developed 
distressing middle insomnia and a worsening of his fatigue. His physician advised a tropical vacation and prescribed triazolam (0.25 mg) at bedtime. On the first night 
of his vacation, the patient took his first dose and retired early. Two days later he “woke up, ” that is, “I became aware of myself and my surroundings but I couldn't 
remember what I had done since I arrived in the Bahamas and took that sleeping pill.” 

Frightened by his amnesia, the patient returned home worried that he might have a more serious problem than “just diabetes.” He told his physician that he was afraid 
of “losing my mind.” A complete physical, neurological, and psychiatric evaluation only confirmed the patient's diabetes. He was therefore diagnosed as having a 
triazolam-induced anterograde amnesia. The patient was reassured that he had an iatrogenic reaction and advised not to take triazolam.

Discontinuing Treatment

Rebound Insomnia

Even after relatively short periods of administration, discontinuation of short and intermediate half-life BZDs, such as triazolam and temazepam, may result 
in marked worsening of sleep, even worse than baseline levels (i.e., rebound insomnia), although this does not seem to occur with zolpidem  (95, 102, 103, 
109, 110, 113, 285, 297, 316, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336 and 337). Gradual dose reduction may attenuate the incidence of rebound, 
and with flurazepam and quazepam, little sleep disturbance occurs, even after abrupt drug withdrawal ( 99, 100, 101, 102, 103, 104, 105 and 106, 280, 338, 339, 340 
and 341).

Differences in the development of tolerance and the occurrence of rebound insomnia have been well established with rapidly versus slowly eliminated BZD hypnotics. 
A meta-analysis of sleep laboratory studies has recently shown that tolerance with intermediate and long-term use clearly developed with triazolam but only 
marginally with midazolam and zolpidem. Rebound insomnia on the first withdrawal night was intense with triazolam and mild with zolpidem. The data led to the 



conclusion that differences exist among the rapidly eliminated hypnotics with respect to tolerance and rebound insomnia. This conclusion suggests that, in addition to 
short elimination half-life, other pharmacological properties are implicated in the mechanisms underlying these side effects ( 342).

Although one study of long-term BZD hypnotic use found no increase in insomnia after abrupt discontinuation of a variety of BZDs, a withdrawal syndrome consisting 
of inability to fall asleep and disruption of sleep may occur ( 126, 327, 343). Time of onset may vary according to the drug's rate of elimination ( 244).

Syncope and Inflammatory Reactions

Triazolobenzodiazepines differ from other BZDs in being potent and specific inhibitors of the binding of platelet-activating factor (PAF) to its receptor ( 344). Noting 
that initial reports of serious adverse effects associated with triazolam included blistering of hands, feet, and tongue, some authors have speculated that effects on 
PAF mechanisms may account for the higher incidence of certain unusual withdrawal symptoms noted with these drugs ( 345, 346). These authors state that 
disturbance of PAF (a potent hypotensive agent) mechanisms could explain the association of triazolam with syncope, and added this problem to the U.S. package 
insert for 1990. In addition, they counted all adverse reactions suggesting inflammation or altered micropermeability reported to the FDA's Spontaneous Adverse 
Event Reporting System since the introduction of temazepam, flurazepam, and triazolam. Reactions including pharyngitis, glossitis, vasculitis, asthma, and facial 
edema totaled 31 for temazepam, 78 for flurazepam, and 673 for triazolam.

Seizures and Psychotic Reactions

Seizures have been reported after withdrawal of high doses of triazolam or relatively low doses combined with alcohol ( 347, 348 and 349). The FDA has reported “a 
signal of an association” for withdrawal seizures associated with triazolam ( 350). In a chart review of 150 consecutive patients withdrawn from BZDs, three of 25 
triazolam patients experienced seizures, compared with two of 125 given other BZDs ( 351). Psychosis with delirium also has been reported after discontinuation of 
high triazolam doses (352).

CONCLUSION

Although the BZD hypnotics are a significant advance over their predecessors in terms of safety, they also carry their own risks ( 7). In particular, the shorter-acting 
agents may predispose patients to such complications as rebound anxiety, insomnia, amnesia, paradoxical disinhibition, and seizures with abrupt discontinuation. 
Coupled with the evidence that long-term benefit beyond 12 weeks is unproven, careful, time-limited, intermittent prescribing is the only reasonable management 
strategy. Newer agents such as zolpidem and zaleplon may be less problematic, but more experience is needed.
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PANIC DISORDER

Clinical Presentation

In 1964, Klein (1) described a syndrome characterized by:

Sudden, spontaneous, unexpected feelings of terror and anxiety
The autonomic equivalence of anxiety
The desire to flee the situation and to return to a safe place
A phobic avoidance of the places where such attacks occur

These symptoms typically occur in public places, such as supermarkets, restaurants, elevators, and crowded stores. Indeed, individuals may develop three disorders:

The panic attack itself
Secondary anticipatory anxiety that they will have another episode in certain places
A phobic avoidance of the feared situation

Most individuals have many of the symptoms during an attack, but not necessarily every possible symptom. There is also a group (perhaps 25%) who have these 
attacks without the subjective sense of anxiety or who experience insufficient symptoms to meet diagnostic criteria (i.e., limited symptom attacks). These individuals 
may have a rapid heartbeat, diaphoresis, and tremors, without feeling acutely anxious. This last point is important because these patients often develop the 
physiological symptoms of anxiety in public places or in unexpected or unprovoked situations. Although it may be in a public place, they are not under any specific 
stress nor in a highly emotional situation. When it occurs for the first time, patients frequently seek help in an emergency room or from a family physician. Typically, 
after a medical workup, they are told that there is nothing wrong with them except stress. What is interesting is that the attacks occur in nonstressful situations, so the 
psychiatric stress-diathesis model is not appropriate. Clearly, the explanation given by the medical personnel is incorrect, because it is inconsistent with what has 
happened to the patient. Thus, the patient often assumes the existence of a medical condition that has gone unrecognized.

This syndrome often develops in patients in their twenties, and some, with the more severe form, rarely leave home for periods of many years, or until they are 
effectively treated by medication, cognitive behavior therapy, or other behavior/psychological therapies. Family studies of panic disorder (PD) find an increased 
occurrence of attacks in first-degree relatives (2).

A serious complication of PD is the abuse of sedatives and alcohol through attempts at self-medication. In several studies, those who did well on antidepressants did 
not return to alcohol or drug abuse, but those in the control groups, not maintained on medication, often returned to a level of drug abuse that eventually necessitated 
rehospitalization. Another complication is the risk of suicide, which may be as high in patients with PD as in those suffering from a major depressive 
disorder (3, 4, 5 and 6).

Mitral Valve Prolapse Syndrome

Mitral valve prolapse syndrome occurs more frequently in patients with PD than in control subjects, but there is also a high incidence in the general population. It is 
often referred to as the click-murmur or Reed Barlow syndrome and is characterized by a nonejection click with or without a late-systolic, high-pitched heart murmur, 
best heard at the apex. The syndrome also includes such symptoms as cardiac awareness, atypical chest pain, palpitations, shortness of breath, weakness, fatigue, 
and dizziness, as well as musculoskeletal abnormalities (e.g., a double-jointed pectus excavatum, kyphoscoliosis, straight back, and a tall-thin body habitus). Patients 
with symptomatic, mitral valve prolapse often excrete elevated urinary epinephrine and norepinephrine. The diagnosis can be confirmed by echocardiography.

DaCosta's Syndrome

Irritable heart, cardiac neurosis, or DaCosta's syndrome, has been described since the Civil War. It is manifested by cardiac symptoms and autonomic adrenergic 
predominance (excess levels of or supersensitivity to peripheral catecholamines). Lactate-induced panic attacks in patients are also correlated with elevated 
epinephrine excretion in comparison with normal control subjects.

How PD, mitral valve prolapse, DaCosta's syndrome, and a hyperadrenergic predominance might relate to each other is unknown at this time.

Provocative Tests for Panic Disorder

In 1951, Cohen and White (7) observed that abnormally high lactic acids levels developed after running in patients suffering from what they called “effort syndrome.” 
This led Pitts and McClure (8) to show that lactate infusions can precipitate anxiety attacks in patients with PD, but not in control subjects. Furthermore, Kelly and 
colleagues (9) observed that effective drug treatment resulted in a cessation of lactate-induced panic attacks. In contrast, unsuccessful treatment did not prevent 
reinfusion-produced panic attacks. Liebowitz et al. ( 10) also noted that these patients often responded to lactate with a panic attack, but reinfusion after successful 
drug treatment failed to reproduce such episodes. Panic attacks have also been induced by such diverse compounds as CO 2, isoproterenol, meta-chlorophenyl 
piperizine (mCPP), and flumazenil. The various mechanisms by which these agents produce symptoms provide fertile ground for elucidating the biological basis of PD 
(11).

Drug Therapy for Panic Disorder



In the past decade, there has been an important change in the pharmacotherapy of anxiety disorders involving the increasing use of antidepressants. Thus, 
benzodiazepines (BZDs) have been steadily replaced by these agents for a variety of anxiety disorders. Currently, the selective serotonin reuptake inhibitors (SSRIs) 
are viewed as the first choice for obsessive-compulsive disorder (OCD) and PD. Recently, the Food and Drug Administration (FDA) approved venlafaxine XR (Effexor 
XR) for the treatment of generalized anxiety disorder (GAD), paroxetine for the treatment of social anxiety disorder, and sertraline for PD. Accumulating clinical 
evidence indicates that nefazodone and mirtazapine are also effective therapies for GAD. Furthermore, venlafaxine, nefazodone, and mirtazapine may also be 
beneficial therapies for PD, social phobias, and posttraumatic stress disorder (PTSD).

Like GAD, PD with or without phobic avoidance is a chronic, debilitating illness ( 12, 13, 14, 15 and 16). Although there is little consensus about the most effective 
drug treatments, options include the following:

Selected BZDs
Antidepressants 

SSRIs
Tricyclics antidepressants (TCAs)
Irreversible monoamine oxidase inhibitors (MAOIs)
Reversible monoamine oxidase inhibitors (RIMAs)
Venlafaxine, nefazodone, mirtazapine

All of the drugs listed are recognized as drugs that may benefit patients with PD. In addition, behavioral and cognitive therapy, alone or in combination with 
pharmacotherapy, can be effective antipanic therapies.

Although drugs often prevent the panic attack, they may not alter the anticipatory anxiety. Thus, patients continue to expect the attacks, not realizing that 
with drug treatment they usually will not recur. Patients may insist that there is no improvement in their condition because they have not gone to public places to 
test the benefit of the medication. After medication has effectively blocked the panic attack, patients must then learn that they may never have another episode. Thus, 
drug response can dissociate the syndrome into its two pathological, psychophysiological processes: panic attack and anticipatory anxiety. Psychological treatment is 
sometimes useful for overcoming the anticipatory anxiety and for helping patients return to the situations in which attacks were experienced.

Benzodiazepines

Until the 1980s, the BZDs were considered ineffective in the treatment of PD. Early controlled studies with the triazolobenzodiazepine alprazolam, however, 
demonstrated its antipanic properties. To achieve this benefit, this agent must often be given in higher doses (4 to 10 mg per day) than when given as an anxiolytic. 
Although alprazolam usually produces its therapeutic effect during the first week, antidepressants may take several weeks.

Another high-potency BZD, clonazepam, also has been shown to be effective. In addition, there is evidence that higher than usual doses of diazepam, lorazepam, 
bromazepam, or clobazam may also block panic attacks (17).

Rapid onset of action and favorable side effect profiles are advantages that some BZDs have in comparison with TCAs, MAOIs, SSRIs, and other antipanic drug 
therapies. Not all patients respond to therapy with BZDs, however. Also, BZDs lack therapeutic efficacy in treating patients with major depression, a frequent 
complication of PD. Furthermore, abrupt discontinuation of BZDs produces withdrawal symptoms (see Chapter 12). Nevertheless, familiarity with the assets and 
liabilities of each BZD prescribed for PD enhances the art of antipanic pharmacotherapy and its efficacy. The latter is important because, compared with other 
antipanic drugs, BZDs have advantages for PD therapy that are offset by their disadvantages as listed in Table 13-1 (18).

TABLE 13-1. Benzodiazepines for panic disorder

In the past decade, the use of BZDs for antipanic therapy has declined. This decline is in part attributable to the growing awareness of the disadvantages of BZDs, 
especially the risk of dependency and abuse.

Alprazolam

Short-Term Efficacy Although at least one study found no difference between alprazolam and placebo, several short-term studies have reported that alprazolam 
reduces the frequency and intensity of panic attacks ( 19, 20, 21, 22, 23, 24, 25, 26 and 27) (Table 13-2). In phase I of a cross-national collaborative study, including 
approximately 500 patients at eight sites, alprazolam was superior to placebo at the end of week 1 in improving spontaneous and situational panic attacks, anxiety, 
and secondary disability (23). At week 4, 50% of alprazolam patients and 28% of placebo patients were free of panic attacks. At week 8, however, 50% of those on 
placebo were also free of panic attacks, compared with 59% of those receiving alprazolam. These data reflect group efficacy and not individual responses over time. 
Furthermore, there was considerable variability and, at times, instability of response in individual patients. Explanations offered for the high rate of placebo response 
in this and other studies include:

TABLE 13-2. Alprazolam versus placebo: treatment of panic disorder

The possible surreptitious use of antianxiety and antidepressant medication (a reality that should not be ignored)



Consistently normal dexamethasone suppression tests
Lower anxiety ratings at the start of treatment
Behavioral benefits derived from inclusion in the study ( 28, 29 and 30)

Alprazolam was also compared with imipramine and placebo in a sample of 1,168 randomly assigned subjects in the Cross-National Collaborative Panic Study, Phase 
Two. This study was conducted at 12 centers and assessed clinical change over 8 weeks of double-blind treatment. Improvement occurred with alprazolam by weeks 
1 and 2 and with imipramine by week 4. By the end of week 8, the effects of the two active drugs were similar and both were superior to placebo for most outcome 
measures (31).

Long-Term Efficacy. The question of whether there is long-term benefit with alprazolam remains largely unanswered. Although improvement appears to be 
sustained in many patients as long as the medication is continued, several researchers have reported high rates of relapse, within 14 months after the drug is 
discontinued (32, 33 and 34).

Nagy et al. (35) did a 2.5-year follow-up study of 60 patients with PD or agoraphobia with panic attacks who completed a 4-month combined drug and behavioral 
group treatment program and were discharged on a regimen of alprazolam. These authors found that the short-term improvement on alprazolam and behavior therapy 
was maintained during alprazolam maintenance, indicating that tolerance to alprazolam did not develop. Furthermore, many patients who decreased or discontinued 
the drug also sustained improvement. The ability to discontinue alprazolam was associated with lower initial frequency of panic attacks. Those patients receiving 
nonpharmacological therapy in the follow-up period tended to have greater symptom severity. Finally, current or past depression was related to greater illness 
severity, episodes of depression after treatment were common, and depression was not prevented by low-dose alprazolam plus behavioral therapy. Because of the 
naturalistic design of the study and the use of both pharmacological and nonpharmacological interventions, the investigators cautioned that their results did not 
differentiate among the relative contributions of alprazolam, behavioral therapy, or their combination.

Dose. Because of its relatively short duration of effect (2 to 6 hours), alprazolam must be given in divided doses, as frequently as four to five times daily.  In 
the treatment of PD, effective doses range from 2 to 10 mg per day, which is considerably higher than those recommended for GAD. One acute fixed-dose study 
found that approximately 60% of patients respond to 2 mg and 75% respond to 6 mg. In another study, 6 mg was also more effective than 2 mg ( 36, 37).

Some evidence indicates that patients maintained on alprazolam therapy may require lower doses than those used initially. As noted earlier, Nagy et al. ( 35) found 
that many patients sustained their improvement with lower dosages, and others have reported similar findings ( 32, 38). By contrast, Rashid et al. (39) found an 
increase in alprazolam dose over time.

Adverse Effects Sedation, ataxia, and fatigue are the most common adverse effects reported with acute use of alprazolam in PD (39). Although tolerance to the 
sedative effect may develop within a few days of treatment initiation, this adaptation may be only partial. At weeks 4 and 8 in the Cross-National Collaborative study, 
many patients still showed signs of sedation (48% and 39%, respectively), ataxia (25% and 16%, respectively), and fatigue (19% and 16%, respectively) ( 23).

In an open study of outpatients who took alprazolam for a mean of 13.3 months, Rashid et al. ( 39) reported the occurrence of the following symptoms:

Bone or joint stiffness or lancinating pain
Excessive lacrimation without accompanying affect
Tightness in the intercostal muscles
Labored respirations or air hunger
Frequent changes in accommodation ; visual clouding
Brief bursts of profuse sweating unrelated to exertion
Rapidly alternating mood swings

Some of the symptoms were withdrawal-like, occurring within a 4-hour time frame of any given dose. Other “interdose” symptoms, including irritability and 
increased anxiety and panic, also have been reported with alprazolam (40). The use of alprazolam in PD patients has been associated with the following:

The emergence of depressive symptoms, a phenomenon also reported with clonazepam and lorazepam (34, 35, 41, 42 and 43)
Aggressive behavior and assaultiveness in patients with and without histories of major depression ( 40, 44)
Possible increased incidence of behavioral dyscontrol (45)

Although emergence of behavioral dyscontrol has been reported with a variety of BZDs and appears to be idiosyncratic, a question raised in recent years is whether 
there is an increased incidence with alprazolam. Rosenbaum et al. ( 46) described extreme anger or hostility in 8 of 80 private practice patients, one of whom had a 
history of aggressive behavior. Gardner and Cowdry ( 47) reported that 7 of 12 patients with borderline personality disorder and histories of dyscontrol who were given 
alprazolam (1 to 6 mg per day) had serious recurrent episodes of dyscontrol. Finally, FDA statistics indicate that alprazolam ranks second (behind triazolam) for 
hostility reactions reported in 329 drugs ( 48).

Discontinuation Effects. As noted in Chapter 12, alprazolam requires an extended and very gradual taper, even when given for only a few weeks. Despite very 
slow dosage reduction, however, a substantial number of patients may experience worsening of symptoms, including severe rebound panic and increased anxiety ( 32, 
34, 49, 50, 51 and 52). Other reported symptoms are listed in Table 13-3. In some patients, symptoms may not occur in the initial phases of taper but appear when the 
dose reaches lower levels (49, 50, 53). Withdrawal symptoms have been reported to last as long as 4 weeks, although in many patients they subside within 1 to 2 
weeks (34, 49). Abrupt taper or sudden discontinuation may increase the risk of delirium and seizures ( 54, 55 and 56). A guide to properly tapering alprazolam is 
provided in Figure 13-1 (57, 58).

TABLE 13-3. Symptoms reported with discontinuation of alprazolam treatment for panic disorder



FIG. 13-1. Suggested alprazolam tapering schedule. To discontinue therapy with alprazolam, patients who have been taking more than 2.0 mg per day should reduce 
their daily dose by not more than 0.5 mg, and they should maintain that daily dose for 1 week before further reduction. When the total daily dose is reduced to 2.0 mg 
or when a patient is taking less than 2.0 mg per day, the daily dose should be reduced by not more than 0.25 mg per day each week until complete discontinuation is 
achieved.

Clonazepam

Short-Term Efficacy Since its approval by the FDA in the mid-1990's, clonazepam has been used successfully to treat PD with agoraphobia. This drug has several 
advantages over other BZDs and can be considered a first-line agent for PD ( 59).

Several open trials have reported significant improvement or remission of panic attacks in patients given clonazepam ( 60, 61, 62, 63, 64, 65 and 66). One 
double-blind, placebo-controlled study comparing the efficacy of alprazolam, clonazepam, and placebo found both drugs superior to placebo and comparable with 
each other (67). Because favorable response to clonazepam usually occurs early in treatment, lack of initial improvement may predict treatment failure ( 42, 61, 68). 
Interdose and morning rebound anxiety have not been reported. Clonazepam is not approved by the FDA for panic attacks, and because there are only a few 
controlled studies, there is only limited knowledge about its efficacy for this indication.

Long-Term Efficacy Clonazepam has been shown to be effective for long-term use to manage PD or agoraphobia with panic attacks. In a 1-year follow-up study of 
clonazepam for PD or agoraphobia with panic attacks, Pollack et al. ( 42) reported that 18 of 20 (90%) patients, many of whom had failed to respond to or tolerate 
other BZDs or antidepressants, maintained a good response. One patient was in complete remission at 44 weeks and remained well even off medication at 56 weeks. 
Tolerance to therapeutic efficacy did not appear to develop, although 40% required a dose increase (from 0.25 to 4.5 mg) to maintain initial improvement. 
Interestingly, 10 patients (50%) had discontinued clonazepam at follow-up because of adverse effects, inadequate response, or preference for a previously used 
treatment.

Dose Effective daily doses of clonazepam have ranged from 0.25 to 9 mg. A review of open trials disclosed that most patients were maintained on 2 to 3 mg per day 
(68). In the comparison between alprazolam and clonazepam, average therapeutic doses were 5.2 and 2.4 mg per day, respectively ( 67). Because of its long half-life, 
clonazepam may be given twice daily, in the morning and at bedtime. Initially, lower doses should be given in the morning to allow for the development of tolerance to 
this agent's significant sedative effect.

Switching from Alprazolam Research comparing clonazepam and alprazolam showed that panic was equally well controlled with both agents. In an open trial, Herman 
et al. (69) recruited 48 PD patients successfully treated with alprazolam but distressed by interdose or morning rebound. Using a standard protocol, 41 patients 
completed a transition to clonazepam treatment, and 39 continued on this drug for a mean duration of 40 weeks at an average dose of 1.5 mg per day (range, 0.125 to 
3 mg per day). Two patients reported mild sedation but did not discontinue the medication. Although two others rated clonazepam as “worse” than alprazolam and 
switched back successfully to the latter, 34 rated clonazepam as better, and five considered it the same as alprazolam.

Adverse Effects Sedation is the most prominent initial effect of clonazepam, usually subsiding in 2 to 3 days, but may persist in some patients. Other reported effects 
include the following:

Ataxia
Irritability
Nausea
Dysthymia

In their long-term follow-up study, Pollack et al. ( 42) found that five patients had stopped clonazepam because of adverse effects (dysthymia, one; irritability, two; 
nausea and sedation, two) and that four patients required dose reductions because of adverse effects (predominantly sedation).

Like alprazolam, clonazepam may cause treatment-emergent depression in some patients. Pollack et al. (42) also reported that only 10% of their patients who 
remained on clonazepam had a history of depression, although 47% lost to follow-up and 30% who eventually required alternate treatment had histories of dysthymia 
or depression. Of 31 patients without a prior history of affective illness, depression developed in three on low daily dosages (0.75, 1.5, and 2 mg), one was switched 
to alprazolam, and the others responded to the addition of desipramine or imipramine. These investigators recommend that, until further data are available, PD 
patients with chronic or concurrent depression should not be given clonazepam alone and that those in whom depression develops during clonazepam therapy should 
have their dose lowered or an adjunctive antidepressant added.

Some evidence indicates that clonazepam may induce depression more often than alprazolam. In a review of 177 patients given clonazepam and a matched 
number given alprazolam, Cohen and Rosenbaum (70) reported that depression developed in 5.5% of the clonazepam patients compared with only 0.7% of those on 
alprazolam.

An earlier review found a high incidence of aggressive dyscontrol in neurological patients given clonazepam, most of whom were children ( 71), an observation that 
has led to speculation that this agent may be associated with an increased incidence of aggressivity in psychiatric patients. In this context, there have been reports of 
irritability in 2 of 50 panic patients and threatening or assaultive behavior in 4 of 13 schizophrenic patients on clonazepam ( 42, 72). Other investigators using this drug 
in patients with PD, however, have not reported such adverse effects ( 60, 63).

Discontinuation Effects. There has been speculation that the longer duration of action of clonazepam may provide better protection against withdrawal 
symptoms and rapid reemergence of panic. Limited data, however, are available on specific discontinuation effects associated with this treatment for PD, although 
mild rebound anxiety has been observed (63). A number of patients with a variety of psychiatric disorders have been switched successfully from high daily doses of 
alprazolam to clonazepam (73, 74). Subsequent gradual discontinuation of the latter produced no major withdrawal phenomena, although two patients experienced 
mild reemergence of panic symptoms that subsided with small dose increases. These symptoms did not recur during further dose tapering and discontinuation. Like 
all other BZDs, clonazepam should be reduced gradually, because abrupt cessation may lead to withdrawal symptoms ranging from mild to severe ( 75, 76).

Two studies have also compared discontinuation effects in PD patients given either alprazolam or diazepam. Burrows et al. ( 53) reported severe difficulties in 20% to 
30% of patients discontinuing either drug, with those on diazepam having slightly more difficulty than those on alprazolam. Roy-Byrne et al. ( 50) found greater 
increases in anxiety 1 week after abrupt discontinuation of medication in patients taking alprazolam compared with those taking diazepam. Although there were no 
significant differences in frequency of panic attacks during drug taper, at discontinuation, the frequency of increased panic attacks was 50% higher in the alprazolam 
than in the diazepam group and three times greater in the diazepam versus placebo group.

Clonazepam has been shown to be effective for long-term therapy without development of tolerance as manifested by dose escalation or worsening of clinical status 
(77). Daily doses of 1 to 2 mg offer the best balance of therapeutic benefit and tolerability ( 78).

Discontinuation during and after slow tapering has been shown to be well tolerated ( 79). A slow discontinuation of clonazepam usually results in a benign withdrawal 
course. Withdrawal from higher doses, particularly rapid withdrawal, however, can be associated with more severe discontinuation symptoms ( 80).

Other Benzodiazepines

There is some evidence that higher than usual doses of lower potency BZDs may also be effective in treating PD ( 17, 25, 43, 81, 82, 83 and 84). For example, studies 
comparing alprazolam with lorazepam or diazepam indicate approximately equal efficacy ( 25, 43, 84, 85). In addition, there is evidence that higher than usual doses 
of diazepam, lorazepam, bromazepam, or clobazam may also block panic attacks.



Conclusion

Many patients may require long-term, indefinite BZD therapy for their PD. Fortunately, most naturalistic follow-up studies indicate an absence of tolerance to the 
antipanic-antiphobic effects of these drugs. Indeed, many patients appear to derive comparable efficacy at lower maintenance doses of BZDs ( 86). If discontinuation 
is appropriate or necessary, a gradual tapering and careful evaluation of withdrawal symptoms versus reemergence of the disorder itself is required (see also Chapter 
12). Discontinuation is probably easier with a longer acting, high-potency BZDs ( 87).

Antidepressants

In 1962, Klein and Fink (88) reported that imipramine blocked panic attacks but had only a minor effect on phobic avoidance or anticipatory anxiety. This clinical 
observation has been validated by approximately 15 double-blind studies, and TCAs have since been studied for their antipanic efficacy. Although many TCAs are 
effective antipanic agents, they differ in safety and efficacy, a fact that mandates fitting the drug to the individual patient based on the known advantages and potential 
adverse effects of each TCA (Table 13-4).

TABLE 13-4. Tricyclic antidepressants for panic disorder

Subsequent research and extensive clinical experience have provided evidence that antidepressants are safe and effective therapies for PD. This efficacy is 
particularly true for PD patients with co-morbid depression. As more data accumulate, it is evident that SSRIs and other new antidepressants are preferable to the 
TCAs, primarily because the latter have fewer side effects and are better tolerated than the TCAs.

Results from studies comparing TCAs, SSRIs, and MAOIs with placebo in the treatment of PD are summarized in Table 13-5, Table 13-6, and Table 13-7. The results 
of studies comparing alprazolam or SSRIs with standard TCAs are summarized in Table 13-8 and Table 13-9. All drugs were superior to placebo, although no 
significant differences in efficacy were noted among them.

TABLE 13-5. Tricyclic antidepressant versus placebo: treatment of panic disorder

TABLE 13-6. Selective serotonin reuptake inhibitor versus placebo: treatment of panic disorder

TABLE 13-7. Monoamine oxidase inhibitor versus placebo: treatment of panic disorder



TABLE 13-8. Alprazolam versus tricyclic antidepressant: treatment of panic disorder

TABLE 13-9. Selective serotonin reuptake inhibitor versus tricyclic antidepressant: treatment of panic disorder

Tricyclics

Imipramine has been the most widely studied TCA for the treatment of PD and agoraphobia, with excellent data to show that it is an effective antipanic agent ( 89, 90). 
Other TCAs reported to have therapeutic efficacy in PD include the following:

Desipramine
Nortriptyline
Amitriptyline
Doxepin (91, 92 and 93)

Most studies comparing imipramine and alprazolam indicate that both drugs produce a comparable reduction of symptoms, although onset of action is considerably 
slower with a TCA, requiring 2 weeks to as long as 12 weeks ( 21, 24, 26, 37, 85, 92).

In addition to producing anticholinergic effects and hypotension, TCAs may actually worsen the patient's condition early in treatment by increasing 
anxiety, jitteriness, and dysphoria (93). For example, clomipramine causes jitteriness more than any other psychopharmacological treatment for PD. Very early in 
the clinical evaluation of imipramine, the first TCA to be tested for antipanic efficacy, it was observed that some patients (approximately 25%) initially react to 
imipramine with feelings of restlessness, autonomic symptoms (sweating and flushing), and increased anxiety and apprehension. These psychological and physical 
symptoms generated unwanted subjective distress that constitute a “jitteriness reaction,” which prompted some patients to discontinue imipramine. This phenomenon 
has also been reported with the SSRIs. Ultimately, this reaction was proven to be dose-dependent, and it could be averted by starting with a low dose (e.g., 10 to 25 
mg) of imipramine, followed by gradual increments of 10 mg. Later it was found that imipramine therapy in doses of 150 to 250 mg per day for PD with agoraphobia 
produced a marked response rate of approximately 75% (when it was the sole or main treatment), making it the standard TCA pharmacotherapy for PD.

Alprazolam has been shown to be effective in alleviating the jitteriness syndrome ( 94). A patient's inability to tolerate these adverse effects may be the most important 
treatment-limiting factor with these drugs. Alternatively, short-term combination with another BZD may be helpful until the full impact of the antidepressant is realized.

Data on recurrence of PD after antidepressant discontinuation are sparse and inconsistent, in part because of varying definitions of relapse. Existing controlled and 
open trials note that patients do relapse after discontinuance. For example, Sheehan and Paji ( 95) found that most of their PD patients had a recurrence when 
medication was stopped. Recent studies also confirm that therapeutic gains are lost in many instances when treatment is stopped after short-term medication or 
cognitive-behavioral therapy (CBT) ( 96). Rates have ranged from less than 33% to more than 90% (21, 89, 93, 97, 98, 99, 100, 101 and 102). An evaluation of 
long-term outcome of PD at a mean of 5.3 years following a controlled trial that included antidepressants and behavioral counseling found that complete recovery can 
occur even after many years of severe illness in a substantial proportion of patients who receive both antidepressants and behavioral counseling in the acute stage of 
treatment (103).

In this context, Gittleman-Klein and Klein (104) conducted a double-blind, placebo-controlled study of 35 nonpsychotic, school-phobic children. They found a good 
response in all children given imipramine but in only 21% of those on placebo. Because PD patients often experienced separation anxiety as children, this suggests 
that some cases of school phobia may be the childhood equivalent of PD, for which imipramine is effective.

Selective Serotonin Reuptake Inhibitors

All SSRIs have an antipanic effect. Their advantages are limited adverse effects and lack of toxicity. Because of more acceptable adverse effect profiles, the 
SSRIs are usually the drugs of choice. Several studies consistently indicate that SSRIs such as fluoxetine, sertraline, paroxetine, fluvoxamine, as well as agents 
such as clomipramine and trazodone, all possess antipanic efficacy, although the last may be less effective than imipramine ( 24, 105, 106, 107, 108 and 109).

Fluoxetine, paroxetine, fluvoxamine, and citalopram, as well as clomipramine, have been shown in placebo-controlled, double-blind studies to be safe and effective 
antipanic drugs for shortterm PD therapy. Evidence also is accumulating to suggest that these drugs may be effective for long-term panic treatment, but more data are 
needed to confirm this.

Paroxetine was the first SSRI approved for the treatment of PD with or without agoraphobia. Oral doses of 10 to 60 mg per day significantly reduce the frequency of 
panic attacks, and long-term therapy has been shown to be efficacious for the symptoms of PD ( 110). Long-term paroxetine therapy has also been shown not only to 
maintain efficacy but also to produce continued improvement. This is an important asset for antipanic pharmacotherapy in a chronic illness subject to relapse ( 111).

The lag time for the antipanic onset may be longer than when paroxetine is used as an antidepressant ( 112). The good tolerability of paroxetine, including lack of 
dependence and relative safety in overdose, often makes this SSRI a preferred initial choice for treatment of PD.

SSRIs sometimes cause an initial jitteriness similar to that noted with initial imipramine therapy for PD. This may be more common with SSRIs than with other currently 
available non-TCA antidepressant therapies for PD. Just as low initial imipramine doses avert this reaction, initiating SSRI therapies with one fourth to one half the 
usual starting antidepressant dose followed by gradual increments with low doses can avert this reaction. This syndrome can also be blocked by add-on, low-dose, 
as-needed BZD therapy (e.g., alprazolam or lorazepam).



Available evidence suggests that due to this better tolerability, SSRIs are the best choice for patients with PD ( 113). SSRIs also offer benefits of ease of dosing and 
no safety or dependence problems. This contrasts with the poor tolerance associated with TCAs and with dependence problems associated with BZDs ( 114). In 
addition, because of the longer half-life, fluoxetine at doses ranging from 10 to 60 mg administered once weekly appears to be an effective maintenance treatment for 
patients with PD whose successful initial treatment was with daily fluoxetine (115).

Monoamine Oxidase Inhibitors

At about the same time that imipramine was being studied in the United States, investigators in England noted that some patients with hysteria responded positively to 
MAOIs. Subsequently, researchers in England and Canada showed MAOIs to be superior to placebo in hysteria with phobic symptoms, a subcategorization that may 
be similar to that described by Klein.

It is well-established that the MAOIs available in the United States (e.g., phenelzine, tranylcypromine) are effective antipanic and antiphobic agents. Of these, 
phenelzine has been the most extensively studied. As with the other nonselective MAOIs, however, it also carries the risk of hypertensive and hyperpyrexic reactions 
(see also Chapter 5).

One Type B MAOI (i.e., selegiline) has a low propensity to cause hypertensive and hyperpyrexic reactions, but there is scant information on its use for PD. On the 
other hand, among the selective and reversible inhibitors of monoamine oxidase A (RIMAs) such as brofaromine, some may be as effective as phenelzine without 
posing the same risks.

Although clinical experience indicates tranylcypromine may be an effective antipanic agent, there are no controlled trials confirming this observation. Phenelzine, 
however, has been found to be very effective in both open and controlled designs ( 21, 116, 117). Onset of action is similar to that of other antidepressants, and 
although adverse effects tend to be less troublesome than with tricyclics, dietary restrictions may limit the usefulness of MAOIs in some patients. Unfortunately, the 
relapse rate may be comparable to that seen with BZDs and TCAs. For example, Kelly et al., in a follow-up of 246 patients, found that 50% who had discontinued 
MAOIs relapsed within 1 year (118).

Other Drug Therapies

Valproate

An emerging database supports the use of anticonvulsants (particularly valproate) for the treatment of patients with PD, including those with co-morbid alcohol abuse 
and treatment- refractory PD (119, 120 and 121). At least a 50% reduction in panic attacks and at least a 40% complete remission were noted in these trials. For 
example, in two placebo-controlled trials, there was a trend favoring valproate over placebo in reducing the number of spontaneous panic attacks and the duration of 
these attacks (122). The dosage of valproate in these studies was comparable to that recommended for bipolar treatment ( 123). Valproate has also been shown to be 
useful in the treatment of PD patients with concomitant mood instability who have not responded to conventional therapy ( 124). Given this agent's potential effect on 
the g-aminobutyric acid (GABA) neurotransmitter system, its use alone or in combination with other GABA-ergic agents (e.g., clonazepam) may be particularly helpful 
in treatment-resistant PDs (125). Ongoing controlled investigations should soon clarify the value of this drug for PD.

Preliminary evidence also supports the efficacy of gabapentin in the treatment of PD ( 125a).

Olanzapine

There has been a report of two patients with treatment-resistant PD who responded to treatment with olanzapine added to ongoing treatment with clonazepam (2 mg 
per day), ketazolam (30 mg per day), and venlafaxine (150 mg per day). The first patient was started on 7.5 mg at bedtime, and 2 weeks later he was much calmer 
and sleeping well. Olanzapine was increased to 12.5 mg per day, and venlafaxine was replaced with nefazodone up to 60 mg per day. Over the next few weeks, he 
improved progressively and clonazepam and ketazolam were discontinued. After 4 months, he was free from panic attacks and left his home alone. The second 
patient had 10 mg olanzapine daily added to ongoing treatment with 75 mg per day amitriptyline and 10 mg per day diazepam. After 2.5 months, she was being given 
olanzapine and had started going out on her own (126).

Nondrug Therapies for Panic Disorder

Nondrug approaches found to be beneficial include the following:

Exposure therapy
Cognitive therapy
Applied relaxation (127, 128, 129 and 130)

According to Marks (127), however, nonexposure therapies usually fail to achieve reliable fear reduction. Although exposure may produce intense temporary 
discomfort, gains usually begin within a few hours of treatment; however, several weeks or months may be required to obtain maximal benefit. Long-term effect has 
been reported to range from 4 to 8 years, even with drug discontinuation ( 131). Cognitive behavioral therapy (CBT) is well documented in the usual clinical setting, 
even in the hands of therapists without formal competence. Group therapy is a feasible arrangement, and the results from group treatment are comparable to those of 
individual approaches (133). A recent evaluation of the effect of combining CBT and pharmacotherapy in the treatment of OCD led to the conclusion that either CBT 
or medication alone is more effective than no treatment. The authors also concluded that combination of CBT and medication seems to potentiate treatment efficacy; 
they found it more clinically beneficial to introduce CBT after a period of medication rather than to start both therapies simultaneously ( 134).

Combination Therapies

Although several studies have found that the combination of imipramine and behavioral therapy may be superior to either treatment alone, no studies have specifically 
examined the effects of combining the behavioral techniques with BZDs (132, 133, 134, 135, 136, 137 and 138). In a review of the literature, however, Wardle found 
that diazepam was superior to placebo in three of four studies in which patients also received exposure therapy ( 139). Combined treatment with BZDs and CBT may 
be advantageous for some patients, but it must be carefully designed to avoid potential problems ( 140).

The question of combining a tricyclic with a BZD also has not been formally studied. Nevertheless, to help patients achieve the rapid results associated with BZD 
treatment while avoiding the possibility of dependence and severe rebound that may occur on discontinuation, some recommend initiating treatment with low doses of 
a BZD and imipramine. The BZD is then gradually tapered and withdrawn when imipramine reaches therapeutic levels ( 141).

An evaluation of the combination of moclobemide and CBT in patients with PD with agoraphobia disclosed that the combination of moclobemide with CBT did not yield 
significantly better short-term results than CBT with placebo ( 142). Group CBT has also been found to be effective for patients failing to respond to pharmacotherapy 
for PD (143). Finally, in a 12-week placebo-controlled study comparing the relative efficacy of paroxetine, clomipramine, and cognitive therapy in PD with or without 
agoraphobia, paroxetine and clomipramine were consistently superior to placebo, whereas cognitive therapy was superior on only a few measures ( 144).

Conclusion

PD and its related symptoms can be quite disabling. The recognition that specific drug therapies can effectively block the panic episodes has brought new found hope 
for thousands of patients. Optimal outcome, however, often requires the addition of various behavioral techniques to manage all related components of the disorder 
(e.g., panic attack, anticipatory anxiety, phobic avoidance).

Appendix I and Appendix J summarize the diagnostic criteria and Figure 13-2 summarizes a therapeutic strategy consistent with the data reviewed in this section. The 
concurrent use of drug plus behavioral therapy seems to offer the best chance for improvement in the majority of patients.



FIG. 13-2. Treatment strategy for panic disorder with or without agoraphobia.

OBSESSIVE-COMPULSIVE DISORDER

Obsessions  are persistent anxiety-provoking ideas, thoughts, impulses, or images that are recognized as originating internally. They are experienced as 
intrusive and senseless, prompting the patient to ignore, suppress, or neutralize them. Typical obsessive themes include the following:

Contamination
Aggression
Safety or harm
Sex
Religious scrupulosity
Somatic fears
An excessive need for symmetry or exactness

If another illness is present, the diagnosis of OCD requires that the content of the obsessions be unrelated to the focus of the other disorder.

Compulsions are repetitive, purposeful, intentional behaviors performed in response to an obsession, typically according to certain rules or in a 
stereotyped fashion. These behaviors are designed to neutralize obsessions, but again, the individual recognizes them as unreasonable or excessive. Typical 
compulsive behaviors include the following:

Cleaning
Washing
Checking
Excessive ordering and arranging
Counting
Repeating
Collecting

An additional requirement for the diagnosis of OCD relates to the severity dimension. Thus, symptoms should cause marked distress, be time consuming (often taking 
up to several hours per day), and interfere significantly with normal functioning. Because patients do not necessarily volunteer their symptoms, screening questions 
such as, “Do you wash your hands over and over?” “Do you have to check things repeatedly?” “Do you have thoughts that distress you and cannot get rid of?” may be 
necessary (149).

Epidemiology

OCD, once thought to be very rare, was found to have a lifetime prevalence of 2.5% by an National Institute of Mental Health (NIMH) Epidemiologic 
Catchment Area study (150). Other epidemiological surveys, such as in Edmonton, Canada, have found a similar prevalence (i.e., 3.0%) ( 151). A two-stage survey in 
adolescents first used a preliminary screening of more than 5,000 high school students with an OCD inventory and then a personal semistructured interview by a team 
of 13 skilled clinicians. Corrected for age of incidence, this study also yielded figures (i.e., 1.9% ± 0.7%), similar to those in adult populations, further validating the 
earlier studies (152). Approximately half of OCD patients have their onset before age 21 years (mean age 19.8 years ± 1.9 years). In general, onset is in childhood, 
adolescence, or young adulthood, and although the disorder fluctuates somewhat, it usually persists throughout life ( 153). Less than 10% of cases become 
progressive, with the adult manifestation essentially being identical to that in childhood, with only the content of the symptoms changing ( 154).

Rasmussen and Eisen (149) have suggested three underlying psychological dysfunctions:

An abnormality of risk assessment
A pathological doubt
A need for certainty or perfection

Cross-cultural studies show that OCD occurs in many different groups and is essentially identical, although the content may differ slightly. For example, the Saudis, 
with their religious association of body washing and prayers, are often obsessed about these issues. By contrast, Hindus are more concerned about cleanliness, 
because it plays a prominent role in their religion ( 155).

Co-morbid Disorders

A substantial number of OCD patients, as many as 50%, also have associated major depression. Many also have some symptoms of depression, whether it be 
feeling sad, hopeless, or inadequate, having sleep disturbances, or having other changing vital functions. This disorder, however, starts at a younger age than 
depression (i.e., approximately half of OCD patients are first seen before age 21 years). There is also a somewhat higher incidence of phobias, PD, and alcohol abuse
 with OCD than in the general population. Similarly, Eisen and colleagues ( 156) found that 7.8% (6 of 77) of their patients met Diagnostic and Statistical Manual of 
Mental Disorders, 3rd ed., revised (DSM-III-R) criteria for both OCD and schizophrenia or schizoaffective disorder.

The association with Gilles de la Tourette's disorder is particularly important.  Although only a few OCD patients have tics, the prevalence is much higher than in 
the general population. Conversely, obsessive-compulsive symptoms are common in Tourette's patients. Thus, there is a clear association between Tourette's 
disorder and OCD. Tourette's is familial, and most likely genetically transmitted ( 157). Less is known about the heritability of OCD, but there is some suggestion that it 
is, at least in part, genetically determined ( 158, 159 and 160).

Several large studies have investigated the prevalence of both Tourette's disorder and OCD in index cases having Tourette's disease ( 161, 162). In the cases of 
Tourette's disorder with OCD symptoms, the age-corrected ratio is 18%, with relatives having Tourette's disorder, chronic tics, or OCD (10%). In relatives of patients 
that have Tourette's symptoms only, 17% have either Tourette's disorder or chronic tic disorder and 14% have OCD. Thus, the incidence of OCD in relatives is 
identical in index cases of those with Tourette's disorder with OCD and index cases of Tourette's disorder only. Finally, follow-up studies find that Tourette's disorder 
develops in a significant percentage of children with OCD ( 163).

A great many OCD patients have movement disorders, and, conversely, a wide variety of movement disorders also include OCD symptoms, such as the following:

Sydenham's chorea



Postencephalitic Parkinson's disease
Huntington's disease (164)

Occasionally, OCD is also associated with organic brain syndromes, epilepsy, and other disorders of the basal ganglia.

Differential Diagnosis of Obsessive-Compulsive Disorder

Although the full spectrum of OCD is not known, having effective drugs means that atypical presentations can be treated. If improvement with these drugs occurs, this 
supports the proposition that the variant is a manifestation of OCD ( 165). Several disorders may be variants of OCD, and similarities to this condition include their 
obsessional quality, familial patterns, and responsiveness to similar drug therapies ( 166). They may include

Trichotillomania (or hair pulling)
Nail biting
Bowel or bladder obsessions
Pathological jealousy
Dysmorphophobia (i.e., obsession that a body part is disfigured)
Cancer phobias
Self-mutilation (e.g., picking at one's face) (167, 168, 169, 170, 171 and 172)

Because many of these disorders have overlapping symptoms and respond to the same treatments, the concept of an obsessive-compulsive spectrum disorder 
(OCSD) has been proposed (173). These disorders are characterized by obsessive thoughts or preoccupation with body appearance, bodily sensations, body weight, 
or body illness, or by stereotyped, ritualistic, or driven behaviors, such as tics, hair pulling, sexual compulsions, pathological gambling, or other impulsive-type 
disorders. The following conditions have been frequently classified as OCSD:

Body dysmorphic disorder
Anorexia nervosa, bulimia nervosa, binge-eating disorder
Autism
Tourette's syndrome
Prader-Willi syndrome
Trichotillomania, onychophagia
Kleptomania, compulsive buying
Paraphilias (174)

OCSD has been responsive to drugs such as the SSRIs (175).

Schizophrenia

Although many schizophrenic patients demonstrate obsessive-compulsive symptoms, this problem has received little systematic investigation. There are conflicting 
case reports of patients with obsessive-compulsive symptoms who failed to benefit when given an antiobsessional drug in addition to an antipsychotic, and other 
cases in which this strategy was beneficial ( 176). There are also reports of certain repetitive behaviors that mimic OCD that are benefited by the addition of 
clomipramine (177, 178 and 179). Schulz has proposed the term “schizo-obsessive” to describe this clinical presentation ( 180).

Personality Disorders

One study of 17 OCD patients on medication found that nine of the 10 responders no longer met criteria for the diagnosis of a personality disorder, whereas five of the 
seven nonresponders continued to meet criteria. These data imply that some personality disorders may be secondary to a primary diagnosis of OCD ( 181).

Anxiety Disorders

Some obsessions or compulsions may masquerade as a specific phobia or agoraphobia; conversely, anxiety about OCD symptoms may mimic a panic attack. 
Alternatively, it is possible that the co-morbidity is real and has some significance other than definitional.

There are clear biological distinctions between OCD and PD. For example, panic attacks are produced by CO 2 inhalation, lactate infusion, yohimbine administration, 
psychostimulants, isoproterenol, and mCPP. By contrast, none of these agents except mCPP exacerbates obsessions or compulsions. Furthermore, OCD is benefited 
most by clomipramine or SSRIs, whereas panic attacks are helped by a variety of antidepressants (e.g., TCAs, SSRIs, MAOIs).

Biological Correlates of Obsessive-Compulsive Disorder

Genetics

OCD tends to run in families. A study of the NIMH cohort of 70 children with OCD found that 25% of fathers and 9% of mothers had the disorder, and, in general, 
there was an increased familial occurrence in first-degree relatives of OCD patients ( 152). In addition, studies of twins find that two of three monozygotic twins are 
concordant for OCD (182).

As noted earlier, there is also a genetic association between OCD and Tourette's disorder, with many Tourette's patients experiencing OCD symptoms ( 183, 184 and 
185). Tourette's disorder is thought to be an autosomal dominant disease, and although it has not been localized as yet, studies are actively in process, with at least 
50% of the autosomal genome excluded as the locus (186, 187).

Neuropsychiatric Disorders

As noted earlier, several neurological disorders that involve the basal ganglia (e.g., caudate nucleus, globus pallidus, putamen) also manifest OCD symptoms ( 188). 
They include such varied conditions as

Huntington's disease
Choreoacanthocytosis
Sydenham's chorea
Postencephalitic parkinsonism

Imaging Studies

A small number of OCD patients have been evaluated with functional (e.g., positron emission tomography [PET] and single photon emission computed tomography 
[SPECT]) or structural imaging (e.g., magnetic resonance imaging [MRI] and computed tomography [CT]). Thus far, there are indications that an abnormality might be 
located near the head of the caudate nucleus, the globus pallidus, or the orbital frontal area. This finding is consistent with a basal ganglia or frontal 
cortical-subcortical circuit disorder ( 189, 190).

Neurotransmitters

Two lines of evidence implicate the serotonin system. First, it has a significant role at several sites in the circuitry connecting the frontal cortical and the basal ganglia 
locations. Second, agents that benefit OCD have potent serotonin effects (e.g., clomipramine, SSRIs).



Animal Models

There are also some animal models of OCD, including the following

Lick granuloma : Several studies show that large dogs who lick their forepaws repetitively, producing a severe lesion, are benefited by clomipramine or 
fluoxetine, but not desipramine (191).
Feather picking in parrots and a similar disorder in monkeys are also helped by clomipramine ( 192, 193).

Drug Treatment of Obsessive-Compulsive Disorder

Most antidepressants block serotonin (5-HT) or norepinephrine uptake. Only a few, however, are highly potent or selective blockers of 5-HT uptake. Earlier, 
amitriptyline was considered a potent serotonin uptake inhibitor; however, it proved to have only a modest effect in comparison with some of the newer agents (e.g., 
clomipramine, fluoxetine, sertraline, paroxetine, and fluvoxamine). Although clomipramine is a well-studied drug for OCD, its active metabolite, 
desmethylclomipramine, also inhibits norepinephrine uptake. Therefore, in vivo, clomipramine affects both amine systems, making it a distinct high-potency SRI, but 
not serotonin- specific. By contrast, fluoxetine, sertraline, paroxetine, fluvoxamine, and citalopram have negligible norepinephrine-blocking properties, making them 
both highly potent and highly specific for serotonin.

The fact that clomipramine benefits OCD whereas other standard tricyclics and MAOIs are relatively ineffective suggests that only SRIs have the necessary properties 
to be effective. This argument was countered by Marks et al. ( 194), who suggested that some OCD patients are depressed and that antidepressants primarily helped 
the mood disorder, only secondarily improving OCD. Because of this controversy, it is important to demonstrate that SRIs are specifically effective in OCD, and this is 
best accomplished by placebo-controlled trials. A second question relates to their specificity, which can be demonstrated by comparing these agents with 
conventional antidepressants. If the SRIs are found to be more effective, this would have implications for the biological basis of OCD, as well as the mechanism of 
action of these “antiobsessive” agents.

Goodman has opined that “the backbone of pharmacologic treatment for OCD is a 10- to 12-week trial with an SRI in adequate doses. In most cases, treatment should 
be initiated with an SSRI because of the superior safety, tolerability, and equivalent efficacy of this class of drugs compared with clomipramine” ( 195). Fluoxetine, 
sertraline, fluvoxamine, and paroxetine have, in separate multicenter trials, demonstrated efficacy and tolerability in the treatment of OCD ( 196). Citalopram, a 
recently marketed SSRI, also should be effective in the treatment of OCD ( 197).

Meta-analysis of Serotonin Reuptake Inhibitors for Obsessive-Compulsive Disorder

The primary question for this meta-analysis was whether the high-potency SRIs are differentially effective in OCD. Because we cannot argue for greater efficacy of 
SRIs over placebo if they are only shown to be superior to standard antidepressants (because we do not know whether any antidepressant would be more effective 
than placebo), we also performed meta-analyses of those studies comparing individual SRIs (i.e., clomipramine, fluvoxamine), as well as all SRIs, with placebo. 
Indeed, there are several published double-blind, random-assignment studies comparing high-potency SRIs with placebo or standard antidepressants, including the 
following comparative agents:

Placebo
Desipramine
Imipramine
Nortriptyline
Doxepin
Amitriptyline
Clorgyline (198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216 and 217)

Ideally, the rating assessment used for our analyses should be predetermined so as not to introduce a bias; however, these studies used a variety of instruments to 
evaluate efficacy. This created an issue concerning which instrument should be chosen for entry into the meta-analysis. A quantitative rating scale designed 
specifically to assess obsessive-compulsive symptoms would be the instrument of choice, so we rank-ordered those available, starting with the Yale-Brown 
Obsessive-Compulsive Rating Scale (YBOCS). This hierarchy was then applied in each study to choose the best scales available. When more than one scale was 
used, we also performed separate analyses for each to control for the possibility that investigators chose the rating assessment with the biggest drug—drug or 
drug—placebo difference. We entered the results into a computer program developed for meta-analyses of crossed designs ( 218).

Serotonin Reuptake Inhibitors Versus Placebo

The meta-analysis of all studies comparing clomipramine or SRIs with placebo for the treatment of OCD found that the active drug produced a better result in every 
trial. We then calculated the effect size and the statistical significance for clomipramine alone and fluvoxamine alone. Their results showed a highly significant effect 
for both drugs (Table 13-10 and Table 13-11). There were also several studies with sertraline, fluoxetine, and paroxetine that demonstrated similar results (219, 220, 
221, 222, 223, 224, 225 and 226).

TABLE 13-10. Clomipramine versus placebo for obsessive-compulsive disorder

TABLE 13-11. Selective serotonin reuptake inhibitors versus placebo for obsessive-compulsive disorder



Serotonin Reuptake Inhibitors Versus Standard Antidepressants

Also of interest was the comparison of clomipramine with other standard non-SRI antidepressants. When clomipramine was considered in the meta-analysis, the 
effect sizes were essentially unchanged (i.e., 0.79 and 0.70; Z scores = 7.6 and 7.2; probabilities of 10 -14 and 10-12). These results were highly homogeneous, with the 
effect sizes consistent over all studies ( Table 13-12).

TABLE 13-12. Clomipramine versus standard antidepressants (not SSRIs) for obsessive-compulsive disorder

Whether we considered clomipramine alone or with any of the SSRIs, the evidence clearly found them to be more effective than standard antidepressants. 
Given this evidence, we believe that first-line drug therapy should include at least three separate trials with different SRIs, and one of them should be clomipramine.

Effect size is not an absolute measure but a relative measure against a comparator. It is our view that the large effect size seen in the early trials may be, in part, 
because the enrolled patients had no prior drug therapy or history of nonresponse, because there was no alternative drug treatment. When many patients undergo 
successful treatment, others may not volunteer for a subsequent trial, leaving a more resistant population for study. Because the SSRIs are safer than clomipramine, it 
is important to know whether the latter is more effective to justify its greater risk. Three studies ( Table 13-13) found fluvoxamine equal to clomipramine: two found 
fluoxetine equal to clomipramine; one showed sertraline superior to clomipramine, probably because of the high dropout rate related to side effects with clomipramine. 
Although more data are needed, it seems that all the high-potency SSRIs are equally effective, and therefore, we recommend starting with the SSRIs for reasons of 
safety and ease of use.

TABLE 13-13. Selective serotonin reuptake inhibitors versus clomipramine for obsessive-compulsive disorder

Another interesting development is the growing clinical literature on the use of SSRIs in body dysmorphic disorder, which may be part of the OCD spectrum. Also of 
interest are positive clinical reports with these agents in the treatment of pathological gambling, sexual compulsions, kleptomania, and compulsive buying.

Augmentation Strategies for Obsessive-Compulsive Disorder

Monodrug treatment can reduce the severity of OCD by up to 67% but typically does not completely eliminate the disorder. Combination with other adjunctive 
therapies (e.g., drugs or psychotherapy) can produce a qualitatively better change.

Drug Augmentation

Every case report suggested that adding lithium to the SRIs was beneficial, so several controlled studies compared lithium supplementation with clomipramine, and 
one added lithium or placebo to fluvoxamine ( 227). Neither study provided evidence that adjunctive lithium was helpful. Inositol augmentation of an SSRI in 
treatment-refractory patients also did not lead to significant improvement in the majority of cases ( 228). A series of patients with OCD, trichotillomania, and Tourette's 
syndrome who were refractory to treatment with SSRIs were given risperidone augmentation. In a number of cases, this proved clinically effective, but some patients 
experienced adverse effects (229). The results of an open-label trial suggest that olanzapine may also be effective in augmenting ongoing SSRI treatment for a 
portion of OCD patients refractory to SSRI monotherapy (230).

Another study of nine treatment-resistant patients (despite vigorous treatment with clomipramine plus lithium) found that three patients responded to the addition of 
trazodone, relapsed when trazodone was discontinued, and responded again when it was readministered ( 231). A small, double-blind study comparing trazodone with 
placebo in 21 patients, however, found no difference in therapeutic benefit between this agent and placebo ( 232).

Fenfluramine augmentation of SRIs in one open study benefited six of seven patients ( 233). Many patients have both Tourette's and OCD symptoms, and one case 
study found that pimozide helped Tourette's symptoms, whereas fluvoxamine helped the OCD symptoms, suggesting some specificity for each symptom (234). In a 
naturalistic study of Tourette's with associated OCD, adjunctive fluoxetine produced 81% improvement in the complicating OCD symptoms (235).

Some evidence indicates that buspirone may be helpful in OCD, with one small study finding buspirone alone equieffective to clomipramine ( 236). Preliminary data 
also indicate that buspirone may be an effective augmentation of the SRIs.

In one series of nine patients who received open antipsychotic augmentation of fluvoxamine (with or without lithium), those who had co-morbid tic disorder or 
schizotypal personality disorder were further benefited. In another nine patients who did not have either of these disorders, only two were helped by antipsychotic 
augmentation (237).

There is also some evidence to support trials with clonazepam (as an augmentor or alone) or MAOIs for treatment-resistant OCD (238).

Nondrug Augmentation

Concurrent with the introduction of clomipramine in 1966, Meyer ( 239) first reported on the benefit of behavioral therapy for OCD. Thus, while studies were finding the 



SRIs possessed antiobsessive properties above and beyond their antidepressant effects, a parallel literature also developed demonstrating the efficacy of behavioral 
techniques for OCD, especially prolonged (i.e., at least 20 hours) in vivo exposure and response prevention (240). Furthermore, and in contrast to the high relapse 
rate with drug discontinuation, a substantial number of patients continue to demonstrate benefit months to years after behavioral interventions ( 241, 242). Limited 
therapist contact time allowing patients the independence to develop and implement their own programs also seems to be a more cost-effective approach ( 203). In 
general, pure obsessives are less responsive, whereas compulsive behaviors are more responsive to behavioral interventions.

No psychotherapy other than CBT has been demonstrated in multiple randomized, controlled trials to be helpful for OCD. Furthermore, Simpson and Kozak, in their 
review of exposure and ritual prevention (EX/RP) and cognitive therapy (CT) in the treatment of OCD patients (age 18 years and older), concluded that no convincing 
evidence exists that any particular set of cognitive procedures is as good or better than potential EX/RP ( 243). These authors also contend that, to date, EX/RP “is the 
most helpful psychosocial treatment for OCD and may be one of the best ways to augment SSRI pharmacotherapy; however, EX/RP does have important limitations: 
in most patients treatment can manage, but not obliterate OCD.”

Because significant OCD symptoms often remain or recur, even when there is substantial improvement with a specific therapy, a combined complementary 
approach seems to be the optimal strategy for most patients.

Maintenance Drug Therapy for Obsessive-Compulsive Disorder

Clear clinical evidence indicates that most patients relapse if SRIs are discontinued. For example, in a random assignment study in which placebo was 
substituted for clomipramine, 16 of 18 patients relapsed on placebo by week 7 ( 241). A second, 2-month study of patients maintained on clomipramine found that only 
two relapsed and nine remained well, whereas eight relapsed and only one remained well when desipramine was substituted ( 244).

Conclusion

In controlled trials, SRIs are better than placebo. All studies found these agents consistently and significantly more effective than standard antidepressants; but each 
had a small sample size, and the results were not striking. Because of the consistency across studies, however, our meta-analysis with clomipramine was highly 
statistically significant.

This observation is a rare phenomenon in pharmacology. Meta-analyses of studies comparing various standard antidepressants for major depressive disorder reveal 
that all are equally efficacious (see Chapter 7). Similarly, meta-analyses of studies comparing antipsychotics find all equally efficacious for psychotic disorders (see 
Chapter 5). It is unusual to find a subclass of drugs more efficacious than others in the same class. Hence, if some antidepressants are clearly more effective than 
other antidepressants in OCD, it is truly noteworthy.

In addition to finding that the SRIs are more effective than standard antidepressants, the results are also homogeneous, in that the degree to which these drugs 
outperform their earlier generation counterparts remains consistent across all studies. The question of an even more selective efficacy for clomipramine over the 
SSRIs, however, remains unanswered because of a paucity of well-designed studies. Those reported, however, found no significant difference in efficacy ( 245). 
Because clomipramine is not a pure serotonergic drug (i.e., it also inhibits norepinephrine uptake by virtue of an active metabolite), its mechanism of antiobsessive 
action remains uncertain. Studies designed to address these questions may shed light on a specific biochemical dysfunction or possible aberrant interactions among 
different neurotransmitterin systems.

More recently, Canadian investigators (246) examined the efficacy and tolerability of clomipramine compared with the SSRIs in OCD therapy. Based on the results of 
their findings, these authors concluded that recently expressed opinions that clomipramine should be used to treat OCD after two to three failed SSRI trials are not 
supported by research evidence. They concluded that both clomipramine and the SSRIs may be used as first-line treatment.

Two other observations help to differentiate the antiobsessive effects of SRIs from their antidepressive effects, as well as address the concerns raised by Dr. Marks 
(194, 203). The first is provided by the differential rate of improvement for these agents for depression versus for OCD. Generally, the rate of improvement in 
depression is rapid, the largest change occurring in the first few weeks and decreasing dramatically by the fourth to sixth week, because most patients are then 
recovered. The rate of improvement with these agents for OCD, however, is much slower (taking approximately twice as long), suggesting a different mechanism of 
action.

The second observation concerns mechanism of action and stems from subgroup analyses. In the collaborative studies of Ciba-Geigy, patients were selected for OCD 
without depression and the total improvement was compared with those who had OCD with depression. There was no difference in the antiobsessive effects of these 
agents in either group. This analysis treated associated depression as a discontinuous variable (i.e., present or absent). An alternative method is to correlate the 
degree of coexisting depression to improvement in OCD. When this was done, no correlation was evident. Returning to Dr. Marks' hypothesis, if serotonin agents 
improved OCD as a secondary effect to their antidepressive properties, there should be a high correlation between improvement in a coexisting depression and 
obsessive symptoms.

Based on our results, we conclude that SRIs are more effective than placebo or other standard antidepressants in the treatment of OCD, although equieffective to 
standard antidepressants for depression. Our review distinguished the antiobsessive properties from the antidepressant properties of these agents.

Appendix I and Appendix J summarize the diagnostic criteria and Figure 13-3 summarizes the treatment strategy we would suggest given the evidence thus far. The 
concurrent use of drug plus behavioral therapy seems to offer the best chance for improvement in most patients. Finally, in those most severely affected (i.e., 
manifest an unremitting course despite several adequate trials of drug and behavioral therapies), psychosurgical intervention may offer the only viable chance for 
relief of this disabling disorder ( 247, 248). If a patient is refractory to standard drug and behavioral therapies, then neurosurgery should be considered. This is true 
especially for patients whose quality of life is extremely poor as a result of impairment caused by OCD ( 248a, 248b). Stereotactic psychosurgery that selectively 
severs fiber connections between the orbitofrontal cortex and the dorsomedial and related thalamic nuclei may ameliorate OCD symptoms ( 248c, 248d). In Russia, 
cingulotomy for OCD is permitted only in patients with the following criteria:

FIG. 13-3. Strategy for the management of obsessive-compulsive and related disorders.

Clinicopsychopathological permissibility (duration of disease, resistance to medication, psychopathological status)
Physiological permissibility (the presence of a brain target, defining the psychopathological status)
Technical permissibility (the availability of proper stereotactic, imaging, electrophysiological, and other apparatus necessary to carry out the surgical treatment) 
(249)

Swedish investigators conducted a prospective, long-term study of personality traits in patients with intractable obsessional illness treated by capsulotomy. These 
authors found that the incidence of adverse personality changes after capsulotomy is low and does not increase with time ( 250). German investigators have reported 



that ventromedial frontal leukotomy performed during the 1970's should be restricted as a treatment of last resort for severe and refractory OCD but not obsessive 
personality disorder (251).

TRICHOTILLOMANIA

Trichotillomania, listed in the DSM-IV under “Impulse Control Disorders Not Elsewhere Classified” ( 252), is characterized by impulses to pull out one's hair, often 
involving multiple sites (scalp, eyebrows, and eyelashes commonly; pubic, axillary, chest, and rectal areas less commonly) ( 253). Some clinicians have proposed that 
this condition is a variant of OCD, based on similarities in phenomenology, family history, and response to treatment. Originally thought to occur more frequently in 
females, it has become evident that it may affect males just as often. Many victims of this disorder have histories beginning in childhood and refractoriness to all 
attempted remedies. Co-morbidity of trichotillomania with mood, anxiety, substance abuse, and eating disorders is also common ( 254). Others have noted that 
trichotillomania may also coexist with mental retardation and psychotic disorders (see Appendix Q).

MAOIs, TCAs, lithium, clomipramine (alone or with topical steroids), fluoxetine, and fluvoxamine may reduce the frequency and intensity of this disorder ( 210, 226, 
255, 256, 257, 258, 259, 260 and 261); however, controlled trials are needed to conclusively establish efficacy. Relapse after initial improvement has also been 
reported, however. Data also indicate that both trichotillomania and OCD may respond to venlafaxine ( 262, 263). For children, such treatments should be reserved for 
only those with the more severe, refractory forms.

In addition, behavioral and pharmacological co-treatment can offer substantial clinical benefit for trichotillomania, in both hair pulling symptoms and ancillary 
measures of functioning (264) (Fig. 13-3).

POSTTRAUMATIC STRESS DISORDER

PTSD is attributable to an unusual experience that would be very stressful for almost anyone (e.g., serious threat to life or physical integrity or involvement of the 
person or a loved one in a major catastrophe, such as a serious traffic accident) ( 265). This largely environmental-induced disorder has been frequently observed in 
combat veterans with a history of exposure to overwhelming stress ( 266). The patient re-experiences the traumatic event by

Intrusive recollections (e.g., flashbacks, nightmares)
Dreams
Acting or feeling as if the traumatic event was recurring
Intense psychological distress on exposure to events that symbolize or resemble the traumatic event
Hyperarousal
Emotional numbing

Other manifestations of the disorder include persistent avoidance of stimuli associated with the trauma and symptoms of increased arousal, neither of which were 
present before the incident. To qualify for this diagnosis, a symptomatic period of at least 1 month is required (see Appendix I and Appendix J).

Co-morbidity is frequent. For example, Shore et al. (267) found that among their patients with PTSD, 28% also had GAD, 29% had depression, 12% had phobias, 
and 10% had alcohol abuse problems.

Drug Therapy for Posttraumatic Stress Disorder

Nearly every category of psychoactive drug has been prescribed for patients with PTSD. Clinical experience has verified the findings of controlled studies, namely that 
most of the drugs that are effective for PTSD are also useful for both major depression and PD. In particular, symptoms associated with hyperarousal or 
reexperiencing of the traumatic incident are benefited by drug therapies ( 268). This is true not only for the TCAs (i.e., amitriptyline, imipramine, desipramine, and 
doxepin) and MAOIs (particularly phenelzine), but also perhaps for BZDs (e.g., alprazolam), lithium, carbamazepine, valproate, buspirone, fluoxetine, propranolol, and 
clonidine (269). Because there is a lack of comparative data suggesting any superior efficacy for any particular drug, the selection for a patient with PTSD must be 
individualized and based on consideration of the drug's half-life, adverse effect profile, and any co-morbidity with the PTSD.

Pharmacological Treatment Options

Tricyclic Antidepressants

Two placebo-controlled trials found that TCAs were beneficial for PTSD. An 8-week study of amitriptyline (50 to 300 mg per day) versus placebo was conducted in 
male combat veterans with PTSD. Amitriptyline was found to be more effective than placebo (i.e., a 50% response rate for amitriptyline and a 17% response rate for 
placebo (270). In another 8-week, placebo-controlled study, imipramine (50 to 300 mg per day) was compared with placebo in 60 Vietnam veterans with PTSD. The 
results (as indicated by various rating scales) also showed that there was a greater symptom reduction in the imipramine-versus placebo-treated patients ( 271).

Selective Serotonin Reuptake Inhibitors

There have been four placebo-controlled studies and three open-label controlled studies of SSRIs in PTSD.

In a controlled trial, fluoxetine 40 mg per day was shown to be superior to placebo for both PTSD and depressive symptoms ( 272). Since then, fluoxetine, despite the 
high placebo response rate, was found superior to placebo in a randomized, double-blind study in measures of PTSD, disability, and vulnerability to stress. In this 
study, 85% of the fluoxetine versus 62% of the placebo patients were very much or much improved ( 273).

In a 12-week trial involving nearly 200 adult outpatients with PTSD, preliminary data showed a significantly larger decrease in the Clinician-Administered PTSD Scale 
(CAPS) total score for sertraline (43%) than for placebo (31%). Sertraline also was shown to have positive effects on quality of life ( 274). In addition, sertraline has 
been shown to be effective in the treatment of PTSD with co-morbid alcoholism (275).

A 12-week open-label study of paroxetine in 19 civilians with PTSD found this agent to be efficacious for PTSD. The results also showed that people who had been 
exposed to any kind of childhood trauma were less likely to respond to therapy ( 276).

In a 10-week open-label study, fluvoxamine (10 to 250 mg per day) in 10 combat veterans with chronic PTSD was also shown to be effective and well tolerated ( 277).

Data from unpublished, uncontrolled studies indicate favorable responses to SSRIs within 8 to 12 weeks in patients with chronic PTSD. The time to onset of 
therapeutic response in these patients is similar to that seen in patients with major depression.

Presently, most experts recommend the SSRIs as a first-line medication for PTSD despite their troublesome adverse effects. These drugs can alleviate PTSD 
symptom clusters, anxiety, and depression, as well as dissociative symptoms, as shown in an open-label trial by Marshall et al. ( 276).

Other Antidepressants

Other Serotonergic Antidepressants In recent years, new antidepressants with serotonergic actions have also been shown to benefit patients with chronic PTSD, 
many of whom had been treatment refractory. These drugs include venlafaxine ( 278), mirtazapine (279), and nefazodone (280).

Bupropion Preliminary data from an investigation of bupropion in the treatment of male combat veterans with PTSD indicate that this agent may produce significant 
improvement in hyperarousal symptoms but no significant change in intrusivenes, avoidance, and total CAPS scores. Bupropion decreased depressive symptoms and 
most patients reported global improvement, although PTSD symptoms remained mostly unchanged (281).



Trazodone Preliminary data suggest that trazodone may be effective in reducing the three primary symptom clusters of PTSD. These findings, however, need to be 
confirmed in a double-blind, placebo-controlled, larger sample size study ( 282).

Monoamine Oxidase Inhibitors

Phenelzine The efficacy of both reversible and irreversible MAOIs for the treatment of PTSD has been studied in controlled trials. Phenelzine has been shown to be 
superior to placebo and imipramine in patients with chronic PTSD who had a very low placebo response ( 271, 283). Thus, we believe phenelzine is worth trying for 
patients who can adhere to dietary and medicinal restrictions.

Brofaromine Although no reversible selective MAOIs are available in the United States, brofaromine has been evaluated in two controlled trials ( 284, 285). The 
outcomes were mixed, with no evidence of efficacy in one of these trials ( 284). In the other study, however, a subgroup of patients (50%) who had had PTSD for at 
least 1 year responded favorably (285).

Moclobemide Moclobemide is a reversible, selective, MAO-A inhibitor currently available in other countries but not in the United States. An open-label study in 20 
patients with PTSD suggested that moclobemide was effective at the end of 12 weeks of treatment, with 11 patients no longer meeting criteria for PTSD ( 286). 
Controlled, double-blind studies should be conducted to confirm these findings.

Benzodiazepines

Currently, no data indicate that BZDs are effective as a primary treatment for PTSD. Most authors recommend that, if prescribed, these agents should be used in 
combination with other effective treatments, primarily to address refractory hyperarousal symptoms. As always, potential for problems with dependence and 
withdrawal should be carefully considered.

Mood Stabilizers

The outcomes reported in open trials and case reports suggest that agents such as lithium, carbamazepine, and valproate may be useful in treating PTSD ( 287, 288 
and 289). The effective doses of these drugs for PTSD are those usually recommended for treatment of bipolar disorder. These mood stabilizers appear to benefit 
affective dysregulation, irritability, hostility, intrusive symptoms, depression, anxiety, and hyperarousal ( 288). For example, a 12-week double-blind, placebo-controlled 
trial of lamotrigine (up to a maximum dose of 500 mg per day, if tolerated) was conducted in 15 patients with PTSD. Patients receiving active treatment had a 
response rate twice as high (50%) as that for patients on placebo. Because lamotrigine can cause serious skin rashes, a slow-dose escalation is required for this 
drug, which then may be slow to act (290, 291).

Atypical Antipsychotics

Recent case reports have suggested that atypical antipsychotics may also benefit patients with PTSD. For example, low doses of risperidone in combination with an 
antidepressant or mood stabilizer were reported effective for nightmares and flashbacks in patients with treatment-refractory PTSD ( 292). Both clozapine and 
olanzapine have also been reported to reduce PTSD symptoms in patients with a co-morbid psychotic disorder ( 293, 294). Finally, olanzapine added to fluoxetine 
resulted in significant improvement of hyperarousal symptoms in a patient with treatment-refractory PTSD caused by severe childhood physical and sexual abuse 
(295).

Combined Pharmacotherapy and Psychotherapy

As with other anxiety-related disorders, there is growing support for the treatment of PTSD with combined pharmacotherapy and psychotherapy. Thus, data indicate 
that:

Pharmacotherapy may facilitate engagement and trauma-focused psychotherapy.
Psychotherapy may help patients ambivalent about pharmacotherapy.
Co-treatment may help patients fearful of becoming addicted or developing a lifelong dependency on pharmacotherapy.

Acute Stress Disorder

This is a new category that involves a person who has been exposed to a traumatic event that he or she experienced, witnessed, or was confronted with involving 
actual or threatened death or serious injury, or a threat to the physical integrity of self or others. Furthermore, the person's response involves intense fear, 
helplessness, or horror. DSM-IV criteria also include the following:

Having three or more dissociative symptoms while experiencing or after experiencing the traumatic event
Persistently experiencing the traumatic event in one of several ways (e.g., recurrent images, flashbacks)
Avoidance of cues that evoke recollections of the trauma
Intense anxiety symptoms, sleep disruption, irritability, impaired concentration, excessive alertness, startle response, or motor restlessness
Significant psychosocial and psychological dysfunction
Symptom duration from 2 days to 4 weeks, with onset within 4 weeks of the trauma

Furthermore, the disturbance is not due to physiological effects of a drug of abuse, medication, or general medical condition, is not better accounted for by brief 
psychotic disorder, and is not merely an exacerbation of a preexisting Axis I or Axis II disorder ( 252). This diagnostic category, however, has provoked considerable 
discussion about its validity and inclusion in DSM-IV ( 296, 297, 298, 299, 300 and 301).

DISSOCIATIVE DISORDERS

Formerly known as hysterical neuroses of the dissociative type, dissociative disorders are currently classified into five categories by the DSM-IV:

Amnesia
Fugue
Dissociative identity disorder
Depersonalization disorder
Dissociative disorder not otherwise specified ( 302) (see also Appendix I and Appendix L)

Psychotherapy, with emphasis on the strength of the therapeutic alliance, has been used more often than drugs for such patients, with hypnotherapy specifically used 
as an intervention for multiple personality (dissociative identity) disorder ( 303, 304). In The Netherlands, individual psychotherapy and adjunctive anxiolytic or 
antidepressant medications are the most widely endorsed treatment modalities ( 305).

Despite their common occurrence, there is a paucity of data on the pharmacotherapy of these disorders, with most drug interventions based on symptom 
manifestation, thus:

Anxiolytics are used for associated anxiety.
Antidepressants are used for associated depression.
Antipsychotics are used for any underlying psychosis (e.g., schizophrenia).

Generally, pharmacotherapy is low-dose and short-term, prescribed only as long as necessary to alleviate acutely distressing symptoms. Further complicating 
matters, these patients are often noncompliant and often overreact to the usual pharmacological effects of these drugs. In short, they are usually not good 



candidates for psychopharmacotherapy and seldom derive more than limited symptomatic benefit.

CONCLUSION

Appendix I and Appendix J Appendix K, and Appendix L summarize the diagnostic criteria, and Figure 13-4 gives an overview of our recommended approach to the 
management of several anxiety-related disorders.

FIG. 13-4. Overview of treatment strategies for anxiety-related disorders.
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This chapter clarifies the clinical assessment and drug treatment issues raised by patients whose symptoms occur in the context of specialized circumstances. Thus, 
this last chapter covers two major topics:

Special diagnostic and treatment issues raised during the life cycle
Medical conditions complicating psychiatric assessment and drug therapy

Special life cycle issues concern the following:

The pregnant patient
The child and the adolescent patient
The personality-disordered patient
The elderly patient
The dying patient

Complicating medical issues can occur in the following:

The alcoholic patient
The human immunodeficiency virus (HIV)-infected patient
The eating-disordered patient

Because volumes have been published for most of these populations, we do not provide a comprehensive review of each of these issues. Instead, we underscore how 
complications related to each of these specialized groups may alter the clinician's approach to diagnosis and treatment. Such circumstances are always considered in 
the context of changes in the risk—benefit ratio posed by these patients.

THE PREGNANT PATIENT

No other area of psychiatry raises the anxiety of a treating clinician more than the drug management of the pregnant patient. The risk—benefit ratio must be 
considered from several important perspectives:

Decreased or increased likelihood of conceiving
The risk of spontaneous abortion or premature labor
The risk of toxicity or withdrawal symptoms to the fetus and neonate
The risk to the pregnant mother as a result of her altered physiology
The risk of breastfeeding while on a psychotropic
The risk of various postpartum disorders
The risk of morphological teratogenicity



The risk of future behavioral teratogenicity in the young newborn
The risk to the mother or fetus from an untreated or inadequately managed mental disorder (1)

These issues are growing in importance because of the increasing number of pregnancies in women with more severe and chronic mental disorders ( 2, 3), and 
because studies indicate that 50% to 65% of pregnancies in the United States are not planned ( 4) and up to one third of women receive psychotropics during 
pregnancy (5). For example, women are at risk for substantial mood dysregulation during the perinatal period, including the following:

Clustering of mood and anxiety disorders during the childbearing years
A depression prevalence during pregnancy comparable to the nongravid state
Bipolar disorder, which is often destabilized during this period
Postpartum mood dysregulation, particularly in patients with a prior history of mood disorder

Thus, the need for antidepressants, anxiolytics, mood stabilizers, or other psychotropics may be even greater during this period ( 6).

Effects on brain morphogenesis may not be apparent for several years. Because psychotropics target the brain, this fact should be of concern. Furthermore, drugs 
such as amphetamines and barbiturates have been found to adversely affect the development of laboratory animals. Thus, it is important to weigh both known and 
potential risks of psychotropics against the risks of untreated symptoms.

Drug Therapy During the Perinatal Period

If psychotropics are to be used during the perinatal period, medication with the lowest possible risk should be considered (e.g., FDA risk categories in Table 14-1). In 
this context, a series of excellent reviews have been recently published ( 6, 7 and 8) to help guide clinicians in the most appropriate management of these patients.

TABLE 14-1. Food and drug administration risk categories

Antipsychotics

The issue of antipsychotics during pregnancy warrants careful scrutiny, given the apparent increasing birth rate in patients with psychotic disorders and the need for 
chronic drug therapy to maintain optimal functioning ( 9). Although the literature is unclear regarding the potential for both abnormal fetal developmental and later 
behavioral teratogenicity, it is clear that many patients will require antipsychotic therapy during pregnancy. Miller ( 2, 3) has provided specific clinical guidelines:

Avoidance of low-potency phenothiozine antipsychotics, if possible, during the period of highest risk for teratogenicity (i.e., 4 to 10 weeks after conception)
Tapering of antipsychotics, if possible, 2 weeks before the estimated date of confinement (EDC) to minimize withdrawal effects in the neonate
Use of higher potency agents (e.g., haloperidol) to minimize sedation, orthostasis, gastrointestinal slowing, tachycardia, and morphological teratogenicity
Avoidance of clozapine if possible, although other novel antipsychotics (e.g., risperidone, olanzapine) have not been studied as long
Immediate discontinuation of the antipsychotic and the use of bromocriptine when needed to manage symptoms if a neuroleptic malignant syndrome develops
Resumption of the antipsychotic immediately postpartum in chronically psychotic women to minimize development of a postpartum episode
Avoidance of routine prophylaxis with antiparkinsonian agents, including benztropine, diphenhydramine, and amantadine, all of which have been associated with 
congenital anomalies. Calcium supplementation may be a useful alternative ( 10), and propranolol or atenolol may be used for akathisia if cardiovascular status 
is stable (7).

Antidepressants

Serious depression develops in approximately 10% of pregnant women (11). Most data on teratogenicity involve the tricyclic antidepressants (i.e., desipramine, 
imipramine, nortriptyline, amitriptyline) and the SSRIs. Thus far, no major deficits have been identified; however, neonatal toxicity and withdrawal symptoms have 
been reported. Monoamine oxidase inhibitors (MAOIs) are known animal teratogens, but the lack of human data limits any conclusions. The selective serotonin 
reuptake inhibitor (SSRI) fluoxetine has been implicated as posing a greater risk for perinatal adverse and withdrawal effects usually seen in adults but not for major 
fetal anomalies (12). Insufficient experience also precludes any firm suggestions about bupropion, trazodone, venlafaxine, nefazodone, or mirtazapine. Clinical 
guidelines for the management of depression during pregnancy include the following:

Nondrug approaches (e.g., cognitive-behavioral therapy) are always preferable when effective.
If necessary, agents that have been better studied and have fewer side effects should be given preference (e.g., fluoxetine).
Nortriptyline and desipramine may be the tricyclic antidepressants (TCAs) of choice, given their extensive assessment during pregnancy and well-known 
therapeutic concentrations, which should be monitored.
If an antidepressant is withdrawn during pregnancy, it should be gradually tapered to avoid maternal or fetal withdrawal syndromes.
If clinically possible, drug tapering or dose reduction should begin 3 weeks before the EDC (7).
Those with a prior history may be more susceptible to postpartum depression, and maintenance antidepressant therapy should be carefully considered.

Mood Stabilizers

Bipolar disorder is a recurring illness whose course is even more complicated during pregnancy. Furthermore, most effective drug therapies [e.g., lithium, valproate, 
carbamazepine (CBZ)] carry significant pharmacokinetic, physiological, and teratogenic risks. The effects of lithium during the first trimester on the developing fetal 
heart (i.e., Ebstein's anomaly) have been well publicized, but it appears to be a weak cardiovascular teratogen ( 13). Dosing requirements usually increase during 
pregnancy but should be decreased (e.g., 50%) during labor because of the large fluid loss, which may then cause lithium toxicity. Detailed discussion of these issues 
can be found in Chapter 10, “ Adverse Effects of Lithium and Valproate.” Whereas teratogenicity has been well documented for either valproate (VPA) or CBZ alone, 
their combined use may be particularly detrimental ( 14, 15).

The following are clinical strategies to minimize the risks to mother and fetus, either from drug-induced anomalies or the potential ravages of the disease process:

There should be frank discussion about family planning.
The risk–benefit ratio should be carefully weighed when contemplating whether to initiate, continue, or withdraw drug therapy.
Consider alternative therapies when feasible, such as antipsychotics or electroconvulsive therapy (ECT) modified for pregnancy.
If lithium is necessary during the first trimester, sonography can help evaluate the presence and severity of such anomalies as Epstein's tricuspid valve defect.
Lithium should be given in smaller, divided doses to avoid higher peak plasma levels.
If the patient is exposed to VPA or CBZ, the presence of neural tube defects should be evaluated (e.g., serum alpha protein, amniocentesis, ultrasound), 
especially if they are used together.



If anticonvulsants are used, daily folate (1 mg per day) may decrease the risk of neural tube defects and vitamin K (20 mg per day) may prevent drug-induced 
bleeding.
The increased risk of a postpartum episode with bipolar disorder warrants the resumption of medication soon after delivery.

Antianxiety Agents

The experience of pregnancy itself is often anxiety provoking, and symptoms sufficient to warrant drug therapy are common in this group ( 16). Although this 
discussion primarily focuses on the benzodiazepines (BZDs), antidepressants and buspirone may also be used for women of childbearing age with certain 
anxiety-related disorders. Perhaps the best-documented adverse effect of the BZDs is a neonatal withdrawal syndrome, which has been reported to occur with several 
of the agents (e.g., diazepam, alprazolam, and triazolam). In addition, there is a weak positive relationship between diazepam exposure and oral clefts ( 17).

Clinical issues and approaches should include the following:

Alternative, nondrug management of anxiety (e.g., behavioral therapies, relaxation techniques, psychotherapy, or cessation of stimulants such as caffeine 
whenever possible)
If a BZD is necessary, possible use of lorazepam because of its possible lower accumulation in fetal tissue; avoidance of diazepam until after the tenth week 
of gestation to avoid oral defects
Gradual tapering of a BZD before delivery to minimize any neonatal withdrawal phenomena
Avoidance of diphenhydramine because of both fetal teratogenic and withdrawal complications ( 18)
Reversal of fetal or neonatal toxicity with flumazenil (19)

Premenstrual Dysphoric Disorder

A related issue is premenstrual dysphoric disorder (PMDD), which affects 3% to 8% of women in their reproductive years. Unlike the much milder and more prevalent 
premenstrual syndrome (PMS), PMDD is characterized by the following symptoms:

Persistent irritability or marked anger
Tension, marked anxiety
Dysphoria, hopelessness, self-deprecation
Mood lability, fatigue, decreased energy
Dyssomnia
Appetite fluctuations
Feelings of being out of control
Other physical symptoms

Furthermore, these symptoms have a significant impact on a woman's interpersonal relations and general lifestyle and usually require the help of a mental health 
professional. Typically, at least five symptoms have been present in most menstrual cycles within the previous year, usually during the last week of the luteal phase, 
begin to remit within a few days after the onset of the follicular phase, and are absent during the week after menses ( 20).

Pharmacological management of this disorder has focused on several different classes of agents:

Lithium
Alprazolam
Various antidepressants (21)

Although trials with lithium have been disappointing, evidence indicates that alprazolam (0.75 to 4 mg per day) during the luteal phase in women with a well-defined 
symptomatic period can be helpful (22, 23, 24, 25 and 26).

The majority of positive studies have found that later generation antidepressants, especially those with strong serotonergic effects, are effective and may have a more 
rapid onset of action when used for PMDD (27). Thus, studies with SSRIs (e.g., fluoxetine, sertraline), nefazodone, venlafaxine, and clomipramine have all shown 
promise. In several studies, luteal phase dosing has been as effective or more effective than continuous dosing in women with PMDD.

Nursing

Although breastfeeding is desirable for a variety of reasons (e.g., decreased infections, lower mortality rates), certain issues should be considered when psychotropic 
use is contemplated, including the following:

Risks associated with continued breastfeeding
Risks associated with stopping medication
Lowest effective dose
Possibility of weaning if the neonate has adverse effects and sustained drug plasma levels

Conclusion

In summary, although it is always preferable to avoid psychotropics during pregnancy, many factors must be weighed before making the best decision for both the 
mother and the fetus. Because there are very few clear and absolute contraindications to the use of these agents during pregnancy, a carefully informed decision 
involving the patient, her family, and the physician is the only rational approach.

PMDD is an important related disorder affecting a substantial proportion of women during their reproductive years. Promising drug therapies are emerging. In addition, 
nondrug approaches such as exercise, relaxation training, calcium supplementation, increased complex carbohydrate consumption, and cognitive-behavioral therapy 
may also be helpful (28).

THE CHILD AND ADOLESCENT PATIENT

Arguably, no area in clinical psychopharmacology has greater potential benefits for effective treatment than child and adolescent psychiatry. The data on which to 
form treatment decisions, however, is limited (Table 14-2).



TABLE 14-2. Scientific knowledge in pediatric psychopharmacology versus frequency of use: a mismatch?

This situation is true for virtually all areas of pediatric clinical pharmacology. Of prescription drugs marketed in the United States, 80% are not approved by the FDA 
for use in children (29). The situation has changed little in the past 20 years. In 1973, 78% of the 2,000 prescription medications listed in the Physician's Desk 
Reference had labeling with proscription against their use in children. The same was true in 1992. Of the 53 new drugs approved in 1996, 37 were approved for the 
treatment of conditions that occur in children as well as adults, yet 30 of these drugs were approved only for adults.

The psychiatrist prescribing medications for child and adolescent patients will likely take little comfort in the fact that he or she is no worse off than his or 
her colleagues in other areas of pediatric medicine. These psychiatrists are faced with the conundrum of either depriving children of potentially effective 
medication treatment or prescribing such medication “off label” and without optimal information on dosing, efficacy, and safety in children and 
adolescents.

The irony is that early and effective treatment intervention in a disease process often lessens its long-term sequelae. Unrecognized or ineffectively treated childhood 
and adolescent psychiatric conditions are likely to have profound and lifelong effects on the patient's psychosocial development. They can interfere with the 
development of self-esteem, with family and peer relationships, with school performance, and, later, in the workplace. The consequences are likely to persist even 
after the resolution of the acute episode, profoundly affecting further psychosocial adjustment ( 30). Inadequate treatment of pediatric psychiatric disorders may lead to

Persistent poor self-image
Poor interpersonal relationships
Chronic underachievement
Dropping out of school
Substance abuse
Legal problems

Over the past decade, there has been a growing awareness on the part of the government, the medical profession, the pharmaceutical industry, and the public about 
the importance of having empirical data on which to base medication treatment decisions for children and adolescents. Both the National Institute of Mental Health 
(NIMH) and the FDA have taken steps to increase the amount of information available on the optimal treatment of children and adolescents with medications. At the 
request of the director of NIMH, the Institute of Medicine formed a committee to assess the status of research in mental disorders affecting children and adolescents. 
The resulting report, “Research on Children and Adolescents with Mental, Behavioral, and Developmental Disorders,” led to a 5-year plan to stimulate a wide range of 
clinical research including clinical psychopharmacology and to develop young investigators in this area ( 31, 32). During the same time frame, the American Academy 
of Pediatrics issued its “Guidelines for the Ethical Conduct of Studies to Evaluate Drugs in Pediatric Populations” ( 35). To encourage research, the FDA in the late 
1990's offered 6 months of patent extension to manufacturers of selected approved drugs if they conducted appropriate studies in children and adolescents. This 
approach meant that a company could more than recoup the cost of the study by the additional revenue generated during the extended period of patent protection. To 
put this matter in perspective, 6 months of additional patent protection is worth $100 million if the drug has annual sales of $200 million.

As a result of these efforts, more research is under way in child and adolescent clinical psychopharmacology than ever before. The full impact of this increased 
research activity will take several years to be realized owing to the lag time between initiating and completing a research program in clinical psychopharmacology. 
The first information to come to light will be on the pharmacokinetics of newly approved drugs in children and adolescents simply because such studies are faster to 
complete than are clinical trials for efficacy, safety, and tolerability. Such pharmacokinetic data can aid the determination of the optimal dose and dosing schedule for 
the efficacy/safety trials (34, 35 and 36).

Treatment Issues

There are some important differences in the physician–patient relationship when the patient is a child or unemancipated adolescent. First, the child psychiatric patient 
often is brought to the clinician because someone else (e.g., parent, teacher) is concerned or annoyed by the child's behavior. Thus, the patient may be a passive, if 
not reluctant, participant in treatment. Second, there is a greater possibility with children than with adults that a beneficial medication may have deleterious effects on 
growth and development. Therefore, clinicians need to consider the following questions carefully before initiating treatment:

Does the child or adolescent have a disorder or syndrome of a type and of sufficient severity to warrant medication?
Do the needs and desires of the child or adolescent and the parent conflict or are they in synchrony?
What is the patient's social and family situation and how will it influence treatment outcome?
Will the parent or guardian be able to assist with the administration and monitoring of the medication ?
What other forms of treatment may be needed (e.g., education about the condition and about better behavioral management techniques, family therapy, or 
individual psychotherapy)?
What does the patient think about his or her condition, the need for treatment, and the specific treatment being recommended?
How will the treatment affect the patient's self-concept and relations with others?
How is the patient doing in school and why? (If there have been any significant changes in level of functioning, then the time course and magnitude of the 
changes should be carefully assessed.)
Have all the options been reasonably discussed and their relative merits and liabilities weighed?
What outcome parameters will be used to document the potential beneficial and adverse effects of the medication?
Is the addition of a second or third medication necessary (e.g., if the first treatment fails, should it be discontinued rather than resorting to polypharmacy)?

Pharmacokinetic Issues

Ideally, drug doses in children and adolescents should be based on systematic studies in this age group. As outlined earlier, more work in this area is under way now 
than ever before. Although the pharmacokinetic data will be an important step forward, optimal dosing should also be based on efficacy and safety studies in these 
populations. Children may also be more sensitive to the beneficial or adverse effects of specific medications. Until such data are available, optimal dosing in 
children and adolescents will be difficult and will, by necessity, be based on extrapolations from adult data.  Hence, the guiding principle remains to start low 
and go slow, aiming for the lowest effective dose. Although the concentration-response curves for efficacy and safety may be different in children and adolescents 
than in adults, the prescriber can use therapeutic drug monitoring (TDM) for at least some newer medications to determine whether the patient is achieving a 
concentration that has proven to be both effective and safe in adults (see Chapter 3).

There are a number of pharmacokinetic differences between children and adolescent in comparison with adults.  These differences frequently lead to the need 
for higher doses on a milligram-per-kilogram basis to achieve the same drug concentrations in adults on the usually effective adult doses. These differences are 
summarized in the following paragraphs.

Most psychotropic medications are highly lipophilic. The percentage of total body fat, which is a reservoir for these lipid-soluble compounds, increases during the first 
year of life and then decreases until the prepubertal increase ( 30). Thus, children at different ages have different volumes of deep storage, which can affect the 
overall residual time a drug remains in the body after its discontinuation.

The acquisition of adult levels of both cytochrome P450 (CYP) and phase II drug-metabolizing enzymes is enzyme- and isoform-specific ( 37). Recent research has 
shown that the traditional view of a locked-step progression of drug-metabolizing capacity is overly simplistic. Still, some generalizations can be made ( Table 14-3). 
The activity of most drug-metabolizing enzymes is absent in the fetus but rapidly increases over the first years of life such that toddlers and older children have levels 
of several, but not all, drug-metabolizing enzymes exceeding those of adults. These levels decline from that point until “usual” adult levels are achieved by the 
conclusion of puberty. Developmental changes over the first 2 decades of life in the activity of specific CYP enzymes is reflected in the increase and then decrease in 
theophylline clearance (1A2), the decline in the clearance of phenytoin (2C9/10, 2C19), and the decrease in the ratio of carbamazepine-10,11-epoxide to CBZ (3A3/4) 



(38, 39). Further details are provided in Table 14-3.

TABLE 14-3. Developmental patterns for specific drug-metabolizing enzymes

The rate of drug metabolism is also, in part, dependent on liver mass. Relative to body weight, the liver of a toddler is 40% to 50% greater and that of a 6-year-old 
child is 30% greater than that of an adult ( 30). That difference in size is another reason that children tend to clear drugs more rapidly than adults and frequently need 
higher doses on a milligram-per-kilogram basis to achieve the same plasma levels and clinical effect.

By 1 year of age, glomerular filtration rate and renal tubular mechanisms for secretion have reached adult levels; however, fluid intake may be greater in children. 
Thus, lithium has a shorter half-life and more rapid renal clearance in children as compared with adults (40).

Nevertheless, the interindividual differences in the clearance of psychiatric medications are as great in children and adolescents as in adults, which should not be 
surprising. For example, genetically determined differences in CYP 2D6 function are expressed at birth. Hence, 5% to 10% of children and adolescents of northern 
European origin are deficient in CYP 2D6 activity and will develop four to six times higher levels of drugs that are predominantly metabolized by this isoenzyme than 
individuals with a functional copy.

Of all psychiatric medications, the psychostimulants have been the best studied in terms of their pharmacokinetics in children and adolescents (Table 
14-4). Next have been studies of antidepressants, while few studies have been done on the pharmacokinetics of antipsychotics and anxiolytics in this age range.

TABLE 14-4. Psychostimulants used to treat attention deficit disorder in children and adolescents

As discussed in Chapter 3, TDM can be used to assess the ability of patients to clear a drug. Using these results, the prescriber can adjust the dose to achieve adult 
concentrations. Still, this approach is only an approximation of what might be optimal for a child or adolescent patient. These patients may be either more or less 
sensitive to either the beneficial or adverse effects of the drug and thus might need a concentration either higher or lower than that needed in adults to achieve an 
optimal response. Nevertheless, TDM results can serve as a reasonable reference point in the absence of more definitive efficacy and safety data in children and 
adolescents. Using TDM as a frame of reference, the prescriber should carefully adjust the dose based on clinical assessment of safety and efficacy. It may also be 
prudent to divide the daily doses more frequently than is done in adults to avoid excessively high peak plasma drug concentrations, which may be associated with 
increased tolerability and safety problems.

Treatment of Attention Deficit Hyperactivity Disorder in Children and Adolescents

Attention deficit hyperactivity disorder (ADHD) is one of the best studied and most effectively treated of all disorders in medicine.  The data supporting its 
validity are more compelling than for many nonpsychiatric medical conditions ( 41, 42). A quarter-century of published treatment studies and clinical experience 
document the short-term effectiveness of pharmacological management (43).

Hyperactivity in children was first described clinically in 1902 and the first report of treatment with a stimulant was in 1937 ( 44). Hyperactivity was the initial focus but 
recently the importance of attentional problems and impulsivity has also been recognized, as reflected in Diagnostic and Statistical Manual, 4th ed (DSM-IV) criteria 
(45). These criteria require an enduring symptom pattern that has resulted in functional impairment.

The increased recognition of the importance of attentional problems and impulsivity has led to increased diagnosis of the condition. For example, girls are being given 
the diagnosis more frequently than they have in the past ( 46).

Community surveys across geographically, racially, and socioeconomically diverse populations have generally yielded prevalence rates of 2% to 6% of school-aged 
children, although rates as high as 12% to 16% have been found in some populations ( 41). ADHD accounts for at least 10% of behavioral problems seen in general 
pediatric settings and up to 50% in child psychiatric settings ( 47).

There is perhaps as much support for a biochemical basis of ADHD as there is for any of the common psychiatric disorders . Up to a 92% concordance rate 
has been found in monozygotic twins and a 33% rate in dizygotic twins ( 48, 49). Abnormalities have also been documented with magnetic resonance imaging (MRI), 
single photon emission computed tomography (SPECT), and neurophysiological studies, including heart rate deceleration, electroencephalogram amplitude of 
response to stimulation, and habituation on evoked response ( 50).

Up to 65% of children with ADHD have one or more “co-morbid” psychiatric disorders ( 51). These co-morbid conditions include the following:

Oppositional disorder (up to 40%)
Conduct disorder (up to 20%)
Mood disorders (up to 20%)
Tics or Tourette's syndrome (approximately 7%) (52)

Parenthetically, 60% of patients with Tourette's syndrome have ADHD. Learning disorders (especially reading) and subnormal intelligence are also increased in 



patients with ADHD and vice versa (53, 54).

On average, symptom severity diminishes by 50% every 5 years between the ages of 10 and 25 years (55, 56). Hyperactivity declines more quickly than impulsivity or 
inattentiveness. However, symptoms of the condition persist into adulthood in many cases. The strongest predictors of symptomatic persistence are psychiatric 
co-morbidity, particularly with conduct or bipolar disorder and a family history of ADHD or substance abuse ( 57). A prospective study followed up a cohort of patients 
older than 16 years old with persistent ADHD symptoms and an age-matched control group and found an 11-fold increase in ongoing ADHD symptoms, a nine-fold 
increase in antisocial personality disorder, and a four-fold increase in substance abuse ( 58).

The relationship between ADHD and substance abuse disorders is complex. There is no increased risk of substance abuse in ADHD patients relative to age-matched 
control subjects younger than 14 years old (41). Persistence of significant ADHD symptoms beyond 16 years of age coupled with both a family history of ADHD and 
substance abuse are significant risk factors for subsequent substance abuse. These patients frequently have co-morbid conduct or bipolar disorder.

The improved recognition of ADHD and its response to treatment has led to a dramatic increase in methlyphenidate production and use in the United 
States. This increase has gained media attention and raised concerns about overdiagnosis or misdiagnosis, as well as the possibility of stimulant abuse 
(diversion of prescription methlyphenidate or other stimulants). However, the available evidence does not support these concerns  (41).

In children and adolescents, the decision to medicate is based on problems with inattention, impulsivity, and hyperactivity that are persistent and sufficiently severe to 
cause functional impairment at school, at home, and with peers. Before treatment with psychostimulants is instituted, other treatable causes should be ruled out and 
behavioral interventions considered. To maximize the likelihood of successful treatment with psychostimulants, parents or guardians should be involved in the 
treatment plan, including monitoring the administration of the medication, learning new disciplinary techniques, and participating in the patient's follow-up 
appointments (42).

As in the treatment of other psychiatric disorders, psychosocial interventions play an important role in the treatment of ADHD ( 59). These interventions can occur in 
four ways relative to medications:

Before (particularly in mild cases)
Concurrently in cases in which family issues are particularly significant or when such approaches have been implemented before the referral for medication 
management
After response to medication has been achieved but problematic behavioral problems remain
When multiple medication trials have failed

Education for both patient and family is as important as formal behavioral therapy. Its goal should be that all are equipped with the information they need to be active 
participants in treatment.

Ideally, assessment measures would be incorporated into the treatment plan to assess baseline symptoms and response to treatment. Such measures include the 
Clinical Global Impression (CGI) scale, the ten-item Conners' Global Index for parents (Conners-P) and Teachers (Conners-T) ( 60), and the SNAP (Swanson, Nolan, 
and Pelham) rating scale (61). The latter has also been used in surveys of school-aged children ( 62). The results have been used to produce age-adjusted cutoffs that 
distinguish normal from abnormal degrees of inattentiveness and hyperactive/impulsive behavior. Thus, this scale can also be used to aid in documentation of the 
diagnosis as well as to monitor response to treatment.

Psychostimulants

This group of medications has been studied for the treatment of hyperactivity or ADHD since 1936 and has consistently shown robust efficacy in more 
than 150 randomized clinical trials (RCTs) of school-aged children.  There are more than 3,000 citations and 250 reviews of stimulant treatment ( 63, 64 and 65). 
Robust short-term stimulant-related improvement in ADHD has been reported in 161 controlled RCTs, including five preschool, 140 school-age, seven adolescent, 
and nine adult studies (66). There were 133 trials with methylphenidate, 22 with dextroamphetamines, and six with pemoline. In addition, two studies found treatment 
with mixed amphetamine salts to be superior to placebo (67, 68).

Claims that the effects of psychostimulants in children are paradoxical and do not apply to adults are spurious.  Moderate doses of these agents improve 
attention, concentration, and overall cognitive functioning in adults just as they do in children. Only at higher doses do psychostimulants cause distractibility and 
increased psychomotor activity in both children and adults, although the dose needed to produce these symptoms in children may be higher. This appears to be a 
difference in sensitivity, because by 3 years of age, children are similar to adults in terms of absorption, distribution, metabolism, elimination, and protein binding of 
these drugs (69).

Methylphenidate

This agent is the most widely used and best-studied medication for this condition.  A meta-analysis of five studies that directly compared methylphenidate and 
dextroamphetamine found that 38% of ADHD children responded equally well to either of these medications, whereas the majority of the remaining children had a 
good response to one but not the other ( 43). However, there were no clinically useful predictors of which stimulant would work best in which child. This fact has led to 
the practice of always trying a second type of stimulant if the first does not work ( 70). Methylphenidate is generally given in divided doses (e.g., in the morning before 
school and again at lunch time) consistent with its half-life ( Table 14-4). This short half-life allows plasma levels to decrease before bedtime, accounting for why 
insomnia is not more problematic.

The short half-life of methylphenidate can also be a disadvantage in specific patients because of an end-of-dose rebound in dysfunctional behavior. There can also 
be problems with the child taking the medication at school. For these reasons, a sustained-release version of methylphenidate has been developed, but there are 
several limitations with this product, including the following:

Its pharmacokinetics are less reliable.
Onset of action is frequently delayed.
Overall effectiveness is less and more variable from day to day.
Rapid and high plasma drug concentrations can result if a child chews the sustained-release capsule rather than swallowing it ( 71).

More recently, a new oral, osmotic, extended-release formulation of methylphenidate (Concerta), with both an immediate and continuous release component, has 
been approved by the FDA (72). When taken once daily, it results in plasma levels similar to those achieved with a three-times-a-day schedule of the 
immediate-release formulation. In addition, serum concentrations appear to fluctuate less. The additional cost, however, is significant.

Amphetamines

Amphetamines also have a longer half-life than methylphenidate, but not as long as pemoline ( Table 14-4). Proponents of these agents cite the longer half-life as one 
of the reasons that amphetamines are better agents for the treatment of ADHD. Most clinicians use methylphenidate first but there is growing use of 
dextroamphetamine. This agent is clearly a useful alternative because as many as 20% of children who respond poorly to one psychostimulant respond well to 
another. Dextroamphetamine is also less expensive, but is frequently not covered by medical assistance programs. Concerns have also been raised about its abuse 
potential and the possibility of the child's medication being diverted to the illicit drug market. These concerns have led to underutilization of amphetamines.

Pemoline

Pemoline has been associated with 13 cases of hepatic failure since 1975. These cases have principally occurred in children younger than 10 years of age 
who were taking at least one other drug in addition to pemoline. Although rare, these cases have raised considerable debate as to whether pemoline has a role 
in the treatment of ADHD. If pemoline is used, liver function tests are recommended at baseline and then every 2 weeks. The efficacy of pemoline is based on a 
double-blind study involving both a placebo and active (methylphenidate) comparison treatment arm ( 73). Nevertheless, the magnitude of its effect is generally not as 



great as that of either methylphenidate or amphetamine. In addition, the time of onset of activity is appreciably delayed when compared with other agents.

The half-life of pemoline is longer than that of either methylphenidate or dextroamphetamine ( Table 14-4), which increases further with chronic dosing (73). For these 
reasons, pemoline may be given once a day to some children and may have a role in patients for whom the effects of methylphenidate do not persist long enough for 
optimal control of distractibility and hyperactivity. Nevertheless, the longer duration of activity is not consistent for all children. For this reason, the duration of activity 
of pemoline must be individually assessed to determine whether this possible advantage is occurring. Some clinicians also believe that pemoline has less abuse 
potential than either methylphenidate or amphetamine.

The starting dose of pemoline for children weighing less than 35 kg is 37.5 mg in the morning; for heavier children, the starting doses is 56.25 mg. Each week the 
dose can be escalated in 18.75-mg increments to a maximum of 112.5 and 150 mg in lighter and heavier children, respectively ( 74).

The effective drug treatment of ADHD does more than simply reduce the child's activity level and increase the attention span, although these effects may be central to 
the overall improvement (75). Research has also documented improvement in off-task behavior, as well as in arithmetic and language tasks ( 71). There is usually an 
increase in positive social behavior in school, improved teacher-child interactions, and a more positive relationship between the mother and the child ( 76, 77 and 78).

Long-Term Psychostimulant Therapy

As summarized earlier, the initial clinical trials with psychostimulants documented their acute efficacy. Because this condition is chronic, an important question is 
whether this efficacy is maintained over a longer treatment interval. Several studies have shown continued beneficial effects of stimulants over periods ranging from 
12 to 24 months (79, 80). In the Multi-Modality Treatment study (MTA) of ADHD, 85% of 579 children were given stimulant medication for 14 months ( 81, 82). The 
group that received extensive medication management (i.e., careful dose adjustment, three-times-a-day dosing, and regular follow-up) had superior outcome 
compared with children with medication given according to usual community clinical practice. The beneficial effects of the psychostimulants remained robust for longer 
than 14 months.

Given the longitudinal course of this disorder, the next question is whether the benefits of psychostimulants persist into adolescence and even into adulthood. To 
date, little has been done to assess the effectiveness of psychostimulants in adolescence. One study of 13- to 18-year-old patients found two different doses of 
methylphenidate (mean = 15 and 31 mg per day) to be effective when compared with that of placebo (83). The results fit a dose–response curve, with the higher dose 
being superior to the lower dose, and both doses being superior to placebo, based on rating scores by parents and teachers. The design was not ideal, however, 
because the majority of patients were on methylphenidate at the time of referral to the study. Thus, the population may have been biased in terms of drug 
responsiveness. On the other hand, the outcome provides support for continuing methylphenidate in adolescents who responded as children and yet remain 
sufficiently symptomatic to warrant continued treatment.

Evidence also indicates that effective treatment during childhood leads to better ultimate outcome as adults. A follow-up study compared the status of children who 
received at least 3 years of continuous methylphenidate treatment with a group who were diagnosed before psychostimulant availability ( 84). The former had less 
subsequent psychiatric treatment, had fewer car accidents, led more independent lives, had achieved a higher educational level, and demonstrated less aggression 
than the never-medicated group. The drug-treated group also reported a more positive view of their childhood, higher self-esteem, and better social skills. These 
findings were also supported by Loney and colleagues ( 85), who reported that children with ADHD who were given psychostimulants for 6 months or longer did better 
in terms of better parent ratings and had fewer problems with alcohol and drug abuse than those who were not given psychostimulants.

Inasmuch as these studies were retrospective, the possibility always exists that the ability of the child and the family to stay in treatment was a more critical variable 
than medication. The available evidence, however, suggests that effective treatment of ADHD may have long-lasting effects on the psychosocial adjustment of the 
patient. In a related follow-up study, conduct disorders in adolescents almost exclusively occurred in those who retained features of ADHD ( 86). Conceivably, 
effective intervention early in childhood may alter the course, decreasing the likelihood of development of conduct disorder as an adolescent and 
antisocial personality disorder with its various complications (e.g., alcohol and drug abuse, criminality) as an adult.

These intriguing findings underscore the fact that drug therapy does not occur in a vacuum. Effective treatment of psychiatric disorders regardless of the patient's age 
can significantly affect the ability to interact and master one's environment successfully. It also affects the way others perceive the patient and, thus, affects their 
social relationships. Drug therapy can augment and be augmented by education about the illness and its treatment as well as by more formal psychotherapy, when 
necessary. The findings with ADHD simply underscore this point, because there are similar findings with childhood depressive disorder ( 87).

Adverse Effects of Psychostimulants

In the MTA study of 579 children given psychostimulant medication for 14 months, the percentage of families reporting adverse effects in their child were as follows: 
88 (36%) none, 122 (50%) mild, 28 (11%) moderate, and seven (3%) severe ( 85).

The most common adverse effects of psychostimulants include the following:

Anorexia
Weight loss
Irritability
Insomnia
Abdominal pain

These effects are usually self-limited, often disappearing after 2 to 3 weeks. Less common but more serious adverse effects include the following:

Increased blood pressure
Tachycardia
Precipitation of a tic-like movement disorder
Nightmares
Hypersensitivity rash
Hepatotoxicity, as manifested by elevated liver function tests
Psychotic symptoms

Blood pressure and heart rate should be monitored at each visit during the dose titration phase to permit early detection of adverse effects. To minimize the risk of 
development of movement disorders or psychotic symptoms, psychostimulants should be used cautiously in any patient with a history of tics or psychotic symptoms, 
or with a family history of Tourette's syndrome or schizophrenia. Nevertheless, studies have shown that psychostimulants are effective in treating ADHD in patients 
with co-morbid Tourette's syndrome and that they do not exacerbate tics in the majority of such patients ( 88, 89). Furthermore, no evidence indicates that 
psychostimulants can lower the seizure threshold or cause seizures.

As mentioned earlier, the emerging consensus is that the growth spurt in adolescence after psychostimulant discontinuation compensates for any earlier 
effect on growth velocity. Thus, eventual height is not compromised.  What is less clear is whether this compensatory growth spurt would hold true for those 
continued on psychostimulants through adolescence. Hence, clinicians have an increased responsibility to determine whether a medication has had a positive effect 
and should continue it during adolescence only when such an effect has been satisfactorily documented.

Even when a positive effect has been documented, children are typically given a holiday off the psychostimulant during summer months when demands on their 
attention, concentration, and activity levels are fewer. The goal is to give the patient as long a holiday off the medication as possible. It should be at least 2 weeks so 
the clinician can determine whether the child needs to have the medication reinstituted during the next school year. When the continued need for the medication is 
equivocal, a holiday off the medication during the school year is also warranted.

These medications are often discontinued when the child reaches puberty. One reason for this practice is that adolescents may be more likely to abuse 
psychostimulants. There is also the aforementioned issue about the potential developmental effects (e.g., growth spurt) of continuing psychostimulants during 



adolescence. For both of these reasons, clinical data supporting their necessity must be even more substantial. If the patient relapses to a significant extent, then the 
clinician may consider reinstituting medication based on documented beneficial effects of methylphenidate in adolescents. In such instances, the clinician must be 
mindful of the possibility of abuse and monitor growth and development closely.

Antidepressants

A number of studies indicate that some but not all antidepressants are effective in ADHD. Spencer and colleagues (66) found 29 studies (involving 1,016 
patients) that supported the efficacy of TCAs in the treatment of ADHD. Desipramine is the TCA with the most efficacy data. Desipramine, based on a meta-analysis of 
five randomized trials involving 170 ADHD patients had efficacy (i.e., effect size) comparable with that of methylphenidate ( 90, 91). However, desipramine produced a 
higher rate of adverse effects compared with psychostimulants. Moreover, several sudden, unexpected deaths have been reported in children on desipramine ( 92, 
93). Although there are reasons to question whether desipramine had a role in these deaths, these reports have raised considerable concern among child and 
adolescent psychiatrists and have limited the use of this medication in this population. Some more limited evidence supports the efficacy of either imipramine or 
nortriptyline for ADHD (94, 95, 96 and 97).

Three randomized clinical trials support the efficacy of bupropion in ADHD. The first used doses up to 6 mg/kg (98); the other two used doses of 100 to 300 mg per 
day in equally divided daily doses spaced at least 6 hours apart ( 99, 100). The concern with bupropion is its seizure risk, which requires that its daily dose stay below 
450 mg per day in adults (i.e., approximately 6.5 mg/kg). Virtually no work has been done to determine the plasma concentrations of bupropion and its three active 
metabolites in children and adolescents. Hence, it is unknown whether a limit of 6.5 mg per kg is also appropriate for children. No data exist as to whether children are 
more or less sensitive to bupropion in terms of seizure risk at the same drug concentration. Also, little is known about pharmacokinetic drug–drug interactions that 
could reduce the clearance of bupropion. For these reasons, cautious dosing is advised when prescribing bupropion for children on other medications that can reduce 
oxidative drug metabolism (see Chapter 3 and Chapter 7 for more details).

Other Agents

A number of clinical trials have found clonidine to be superior to placebo in treating ADHD ( 101, 102, 103 and 104). However, these studies were generally not as 
methodologically rigorous as those with either psychostimulants or antidepressants. Clonidine has been used as monodrug therapy and in combination with 
methylphenidate. Hunt (101) did a crossover study of clonidine alone, methylphenidate alone, and the combination in 25 children with ADHD and conduct disorder. 
The combination was reported to be superior to either agent alone in reducing parent ratings of conduct problems. However, the combination has never been tested in 
children with ADHD alone for the core symptoms of hyperactivity, inattention, and impulsivity. There is also concern about the safety of this combination because 
there have been four deaths in children (105). However, there were enough complicating factors present in each of these cases that no conclusions could be drawn 
about the role of methylphenidate and clonidine in these deaths. For these reasons, the use of clonidine for the treatment of ADHD should be tried only after 
trials of more than one psychostimulant and after an antidepressant trial.

Limited data are also available on the efficacy of guanfacine in ADHD. First, there were several open-label trials that had promising results ( 106, 107 and 108). 
Recently, a double-blind study found guanfacine to be superior to placebo; however, the effect size was about half that traditionally found with psychostimulants ( 109).

Treatment of Major Depressive Disorder in Children and Adolescents

Major depressive disorder (MDD) can occur in children as young as 6 years of age. The diagnosis is based on the same criteria as in adults. These patients typically 
have a high familial loading for psychiatric disorders ( 110), with more than 70% of mothers having MDD, either pure or complicated by the presence of other 
psychiatric syndromes. Fathers, however, are more likely to have alcohol abuse or dependence, as opposed to MDD. Given this familial pattern, it is not surprising 
that many children and adolescents with MDD frequently also meet criteria for other psychiatric syndromes, particularly conduct and oppositional disorder ( 110).

Despite the diagnostic challenges that remain in trying to understand the nature of MDD in children and adolescents, advances in its treatment has progressed 
considerably since the last edition of this textbook. Over this interval, selective serotonin reuptake inhibitors (SSRIs) have superseded TCAs as the treatment of first 
choice based both on efficacy and safety considerations. As in adults, specific psychotherapies (cognitive therapy, cognitive-behavioral therapy, and interpersonal 
therapy) may be as effective as antidepressant medication, at least in mild to moderate depression in children and adolescents ( 111, 112). Also, evidence indicates 
that depression in children and adolescents may be more influenced than is depression in adults by psychosocial variables such as peers and family, as well as other 
environmental factors (113).

The latter factor may account in part for the higher placebo response, particularly in many of the earlier antidepressant trials in children and adolescents. For 
example, Puig-Antich and colleagues (114) reported more than a 68% placebo response, whereas others have found similar rates. One reason for the high “placebo” 
response rate in these earlier studies may be the degree of psychosocial treatment that these patients received. Most of these studies involved several weeks of 
hospitalization, which was more feasible in the 1980's than it is now. Such hospitalizations removed the patient from what often was a chaotic home life, and these 
patients typically received intensive individual, group, and milieu psychotherapy. Generally, such intensive psychotherapy services were not available in more recent 
trials of the newer antidepressants, and consistent with this fact are the lower placebo response rates. Thus, the newer antidepressants may not actually be more 
effective than the TCAs. Instead, the difference may be that the placebo treatment in the more recent studies was less effective than the “placebo” treatment of the 
older studies, permitting more recent studies to detect a drug–placebo difference in efficacy.

The high placebo response rate found in children and adolescents with MDD may also be due to the heterogeneous nature of the disorder in this population. Hughes 
and colleagues (115) found that children and adolescents with major depression plus concomitant conduct or oppositional disorder had a higher response rate to 
placebo than to imipramine. Nevertheless, an empirical trial of an antidepressant, particularly the safer newer antidepressants, may still be warranted in such patients.

Selective Serotonin Reuptake Inhibitors

From 1996 to 1997, 792,000 prescriptions for SSRIs were written to treat depression in children and adolescents between 6 and 18 years of age, primarily because of 
the safety of these medications compared with TCAs and because of growing evidence of their efficacy ( 116, 117).

The first double-blind study of fluoxetine failed to show a difference in response rates but suffered from a high “placebo” or nonspecific treatment response rate ( 118). 
Emslie and colleagues (119) subsequently demonstrated the superiority of an SSRI over placebo in both children and adolescents aged 7 to 17 years. Their study 
involved 48 subjects randomized to drug and 48 to placebo. Using the “intent to treat” sample, 27 (56%) of those receiving fluoxetine responded versus 16 (33%) on 
placebo, with response defined as a clinical global scale rating of “much” or “very much” improved ( p < 0.05). However, no significant differences were observed in 
terms of complete remission, defined as a score of 28 or less on the Children's Depression Rating Scale. Remission occurred in 31% of fluoxetine-treated cases 
versus 23% of placebo-treated cases. Furthermore, there was no difference in response and remission rates between subjects 12 years and younger (n = 48) versus 
subjects 13 years or older (n = 48).

Since the study by Emslie and colleagues, there has also been a positive, double-blind, placebo-controlled study with paroxetine (120), and sertraline has also shown 
promise in an open-label trial in adolescents with major depression ( 121).

Tricyclic Antidepressants

As mentioned earlier, the clinical trials with TCAs in children and adolescents with MDD have generally been disappointing ( 120, 122, 123). In addition, these 
medications have a less favorable adverse effect profile and thus higher patient attrition rates during the acute treatment phase compared with newer 
antidepressants. They also have a lower therapeutic index (i.e., difference between therapeutic and toxic dose; see Chapter 7).

Despite these challenges, two positive, double-blind, placebo-controlled studies have shown TCAs to be superior to placebo in children suffering from 
major depression (124, 125). In the study by Kashani and colleagues, there were only nine subjects in each treatment group, the maximal dose of amitriptyline used 
was low (1.5 mg/kg per day), and the statistical results were modest ( p < 0.05, based on a one-tail t -test, presuming drug would be superior to placebo). In the 
double-blind, placebo-controlled study by Preskorn and colleagues ( 126), the group sample sizes were somewhat larger (n = 15 per cell). The imipramine dose was 
adjusted based on TDM to ensure that the patient achieved plasma levels that had previously been found safe and effective. Imipramine was superior to placebo 
through the first 3 weeks of treatment (p < 0.05, based on a two-tail t -test); however, the response rates in the imipramine and placebo groups were not different by 



the end of 6 weeks.

Kramer and Feiguine (127) conducted the first double-blind study of amitriptyline in adolescents with major depression. At the end of 6 weeks, all subjects had 
improved and the only difference was a lower score on the Depression Adjective Checklist in the group receiving the TCA versus the control subjects. Geller and 
colleagues (128) were unable to find a difference in efficacy between nortriptyline and placebo. Kutcher and colleagues ( 129) randomly assigned 60 adolescent 
subjects to either desipramine (up to 200 mg per day) or placebo and found a 48% response rate on drug versus 35% on placebo.

Other Antidepressants

The first studies of venlafaxine and nefazodone in both children and adolescents examined pharmacokinetics, safety, and tolerability of these agents ( 35, 36). As 
expected, the clearance was modestly more rapid in children and adolescents for both of these medications when compared with clearance in adults, but the 
difference was not sufficient to warrant a significant change in the milligram per kilogram daily dose. These studies should be followed up by appropriately designed 
efficacy studies.

Continuation Treatment

There are no studies to guide how long antidepressants should be continued in children and adolescents once a response has been achieved.  A naturalistic 
study by Emslie and colleagues (130) of 70 children and adolescents with MDD revealed that 98% recovered from their index episodes of MDD within 1 year of their 
initial evaluation. More than 80% received antidepressants, but the nature of the treatment was determined by the individual clinician rather than dictated by a 
treatment protocol. More than 60% of these patients had at least one recurrence during a 1- to 5-year follow-up period. Of those with a recurrence, 47% occurred 
within 1 year of their recovery and 70% within 2 years. These results are consistent with earlier studies indicating that 54% to 72% of children and adolescents with 
MDD have a recurrent episode when followed up for 3 to 8 years ( 130, 131). Until studies are done, it would seem prudent to follow the same continuation and 
maintenance treatment guidelines for children and adolescents as for adults with MDD (see Chapter 7).

Adverse Effects of Antidepressants

The adverse effects of SSRIs, venlafaxine, and nefazodone in children and adolescents are comparable with those in adults (see Chapter 7) and have been 
documented in both clinical trials and practice ( 35, 36, 119, 120 and 121, 123). As in adults, isolated case reports have described behavioral activation in children and 
adolescents given SSRIs (133, 134). The significance of such reports in terms of a causal link to the drug is difficult because of their rare and anecdotal nature and 
because the patients are at increased risk for such behavioral disturbances relative to the general population as a result of their underlying psychiatric disorder.

The adverse effects of TCAs are also similar to those reported in adults (see Chapter 7). The secondary amine TCAs (e.g., desipramine, nortriptyline) are generally as 
well tolerated as newer antidepressants. Increased blood pressure may be more likely to occur in children than in adults but hypertension per se is rare ( 135). The 
most common cardiovascular effect is mild tachycardia. Despite their generally favorable adverse effect profile, secondary amine TCAs can cause serious toxicity in 
children and adolescents just as in adults when a taken in an overdose or when a high TCA plasma level occurs as a result of slow metabolism ( 136). For that reason, 
most clinicians reserve TCAs for the child or adolescent who has at least a moderate depressive disorder unresponsive to a trial of one or more newer 
antidepressants. In such instances, TDM should be done at least once to ensure plasma concentrations greater than 450 ng/mL do not develop ( 137). Such levels are 
associated with an increased risk of the following:

Delirium
Seizures
Slowing of intracardiac conduction, which can lead to heart blocks, arrhythmias, and sudden death ( 138)

Several cases of sudden death in children and adolescents taking desipramine for a variety of indications have been reported (139, 140). These cases have 
raised significant concern among child psychiatrists, even though the drug was barely detectable at autopsy, indicating that it was unlikely to have been a contributor 
to the sudden death. These events have led some clinicians to recommend frequent electrocardiographic (ECG) monitoring (e.g., baseline and at every dose 
increase) without evidence that such monitoring will achieve early detection of a problem and avoid an untoward outcome.

Treatment of Anxiety-Related Disorders in Children and Adolescents

The nosology of anxiety disorders has changed considerably over the past 40 years ( 141). Such disorders were not mentioned in the original DSM. In DSM-II, 
problems with anxiety were considered a subset of behavioral disorders and were restricted to “overanxious” and “withdrawing” reactions. The DSM-III defined three 
types of anxiety disorders in children and adolescents: overanxious, avoidant, and separation disorder. The DSM-III also acknowledged that children and adolescents 
could meet adult criteria for simple phobias, panic disorder, posttraumatic stress disorder, and obsessive-compulsive disorder (OCD). In DSM-IV ( 45), generalized 
anxiety disorder (GAD) and social phobia (or social anxiety disorder with childhood onset) replaced overanxious disorder and avoidant disorder, respectively. 
Selective mutism was considered to be a variant of social phobia or social anxiety disorder. In contrast, separation anxiety disorder was considered to be a unique 
developmental disorder of childhood often presenting as school refusal.

Perhaps because of these changes, few treatment studies have been conducted in this area ( 142, 143, 144 and 145). Of the studies reported, most have been open 
label and involved only a small number of patients. Of the various conditions subsumed under anxiety disorders, OCD is the best studied in children and adolescents, 
with five double-blind trials leading to formal FDA labeling of several medications for use in such patients. Four double-blind studies for school phobia or refusal and 
five for GAD or mixed diagnostic groups have also been conducted. None of these studies, however, has been sufficient to lead to formal labeling by the FDA as 
indicated for the treatment of these conditions in children or adolescents.

Obsessive-Compulsive Disorder

OCD typically begins in adolescence, but may also become apparent in childhood. Features are the same regardless of the age of onset, with the illness tending to 
run a chronic course. Until recently, patients were given a series of medications, as well as psychotherapy, frequently without substantial improvement.

That situation has changed with the development of clomipramine and the SSRIs, which appear to have unique efficacy in treating OCD when compared with other 
types of psychotropics (see Chapter 13, “Obsessive-Compulsive Disorder”). In addition, more effective behavioral approaches have been developed, which, in 
combination with medication, can substantially ameliorate this condition.

Clomipramine

The first agent proven to be effective in OCD was the TCA, clomipramine. Its efficacy in pediatric-age patients with OCD was demonstrated in two double-blind, 
placebo-controlled studies (146, 147). These findings were further supported by a double-blind crossover study with desipramine ( 148). This latter study provided 
support for serotonin uptake inhibition being the mechanism of action responsible for the efficacy of clomipramine in OCD. Despite this evidence, there are several 
limitations to the use of clomipramine because of its multiple mechanisms of action:

Blockade of a1-adrenergic receptors , which can cause orthostatic hypotension
Blockade of histamine receptors, which can produce sedation and possibly weight gain
Blockade of cholinergic receptors, which can result in a variety of peripheral anticholinergic adverse effects and memory impairment
Inhibition of Na + fast channels, which can inhibit electrically excitable membranes and produce intracardiac conduction delays ( 137)

The latter action is responsible for the serious CNS and cardiac toxicity (e.g., delirium, seizures, cardiac arrhythmias, and cardiac arrest) that can occur at high 
plasma drug concentrations of clomipramine just as with any TCA. These effects are problematic with adults and may be of even greater concern with children and 
adolescents.

Other concerns of particular relevance to children and adolescents are due to pharmacokinetic differences between them and adults. Although clomipramine is the 



most potent TCA in terms of inhibiting the neuronal serotonin uptake pump, its major metabolite, desmethylclomipramine, is a potent inhibitor of the neuronal uptake of 
norepinephrine. Depending on the patient's hepatic metabolism profile, either desmethylclomipramine or clomipramine may be the predominant form of the circulating 
drug. Children tend to be extensive demethylators of TCAs. For this reason, desmethylclomipramine can account for 70% of the circulating drug in children on 
clomipramine. If serotonin uptake inhibition is critical to its effectiveness in treating OCD, then clomipramine may fail to work as a result of extensive conversion to 
desmethylclomipramine.

For these reasons, TDM can serve several roles when using clomipramine. First, it can be used to determine whether clomipramine or its demethlylated metabolite 
constitutes the majority of the circulating drug. Second, TDM can be used to guide dose adjustment to ensure plasma concentrations equivalent to those seen in 
adults whose OCD is successfully treated. This approach also ensures that concentration levels do not approach or exceed the toxic threshold for TCAs (i.e., greater 
than 450 ng/mL). Like adults, children and adolescents demonstrate a wide variability in their capacity to metabolize TCAs. As mentioned earlier, children are usually 
faster metabolizers of these drugs than adults, so they typically need doses of approximately 2.5 to 3.5 mg/kg. Once puberty has been reached, the required doses 
can be reduced by as much as 50%.

Selective Serotonin Reuptake Inhibitors

Both fluvoxamine and sertraline are approved for the treatment of OCD in children and adolescents. Fluvoxamine was proven effective in a 10-week, 
double-blind, placebo-controlled trial in patients 8 to 17 years of age with OCD ( 149). Dosages in this study were adjusted to a total daily fluvoxamine dose of 
approximately 100 mg per day over the first 2 weeks using a balanced, twice-daily dosing schedule. After that, the dose was adjusted within a range of 50 to 200 mg 
per day based on clinical assessment of efficacy and tolerability. Fluvoxamine was superior to placebo on the Children's Yale-Brown Obsessive-Compulsive Scale 
(CY-BOCS) at weeks 1 to 6 and week 10. However, the effect was mainly in the 8- to 11-year-old versus the 12- to 17-year-old age group. The significance of this age 
difference is not known.

The effectiveness of sertraline in pediatric patients (ages 6 to 17 years) with OCD was demonstrated in a 12-week, double-blind, placebo-controlled study ( 150). 
Patients were initiated at a dose of either 25 mg per day (ages 6 to 12 years) or 50 mg per day (ages 13 to 17 years) and then adjusted over the next 4 weeks to a 
maximal dose of 200 mg per day as tolerated. The mean dose of completers was 178 mg per day. Dosing was once a day, either morning or evening. No differences 
in efficacy based on age or gender were observed.

As expected, children and adolescents were found to metabolize sertraline slightly more efficiently than adults. Relative to adults, the area under the plasma 
concentration-time curve and the peak plasma concentration of sertraline was on average 22% lower in children and adolescents compared with that in adults when 
the dose was adjusted based on body weight. The half-life did not differ between three groups: 26.2 hours for the 6- to 12-year-old age group, 27.8 hours for the 13- 
to 17-year-old age group, and 27.2 hours for the 18- to 45-year-old age group (from a separate study involving the same dose).

Finally, a small, double-blind, placebo-controlled, crossover trial of fluoxetine in 14 children and adolescents with OCD also showed a significant decrease in 
CY-BOCS total scores (151).

Other Anxiety Disorders

The medical management of other childhood anxiety disorders has included the use of BZDs, antihistamines, b -adrenergic blockers, and clonidine ( 152, 
153). These medications are used by clinicians to treat a wide range of anxiety-related conditions, including separation anxiety, school phobia, and panic disorder. 
None of these agents, however, has been the subject of systematic, double-blind, placebo-controlled studies in children or adolescents, and opinions about their 
effectiveness depend primarily on anecdotal experience and reports.

Only a few studies have been done with BZDs in children and adolescents. The conclusions that can be drawn from these studies are limited by the small sample 
sizes, the short duration of the trials, the low doses used, and the high placebo response rate. Grae and colleagues ( 154) did not find clonazepam to be superior to 
placebo. Simeon and colleagues (155) did not find alprazolam at doses up to 0.04 mg per kg per day to be effective in children with either GAD or social phobia. 
There is only one small (n = 12) double-blind, placebo-controlled study showing clonazepam to be effective in pediatric panic disorder and none in posttraumatic 
stress disorder (156).

BZDs are, in general, more rapidly absorbed and metabolized in children than in adults ( 157). For this reason, the initial dose (in terms of milligrams per kilogram per 
day) of BZDs in children and adolescents are the same as in adults. The dose is then adjusted based on a clinical assessment of response rather than empirical data 
dictating the most appropriate doses, or how long the patient should remain on a given dose before adjusting it or switching to another agent. The safety and 
tolerability of these medications do not appear to differ significantly whether used by children, adolescents, or adults. Unstudied issues in the pediatric population 
include the abuse and dependency potential of BZDs, as well as long-term effects on school performance and advancement.

The efficacy of TCAs, principally impramine, has also been tested as treatment of separation anxiety and school phobia. Four placebo-controlled studies involving 140 
children have been conducted ( 153, 158, 159 and 160). Whereas early studies were positive, subsequent reports were not. Gittelman-Klein and Klein ( 161) 
demonstrated a significant benefit over placebo from 6 weeks of treatment with imipramine (mean dose = 159 mg per day) in 45 children with school phobia. A 
subsequent study using lower amounts of clomipramine (40 to 75 mg per day) was negative but the doses used make interpretation difficult. Also, because of its 
tolerability and safety profile, clomipramine is generally not used as an anxiolytic agent in children or adolescents.

Few trials have tested the potential efficacy of SSRIs to treat anxiety disorders other than OCD in children and adolescents. Black and colleagues ( 162) found a 
significant difference between fluoxetine and placebo in four of six children with selective mutism (believed to be a variant of social phobia) but only on the global 
rating of change and parent's rating of mutism change. In another small open-trial study, fluoxetine (10 to 60 mg per day) reduced anxiety and increased speech in 
76% of children (age 5 to 14 years) with selective mutism (163).

No pharmacokinetic, dose-finding, controlled efficacy, or safety studies of buspirone in children or adolescents have been conducted. Although b -blockers have been 
used to treat anxiety and aggressive dyscontrol in children and adolescents, no controlled studies and no pharmacokinetic data exist.

Treatment of Psychotic Disorders in Children and Adolescents

Both typical (e.g., haloperidol) and atypical (e.g., clozapine) antipsychotics are used in children and adolescents, primarily to treat schizophrenia, psychotic mood 
disorder, and pervasive developmental disorders. These agents are also used on occasion to treat a range of other conditions including conduct disorder, impulsive 
and aggressive disorders, Tourette's disorder, and ADHD.

Younger patients with schizophrenia may be less responsive to pharmacotherapy than adult patients ( 164, 165). Nonresponse to typical antipsychotics is as high as 
40% to 50% in some reports. Thought disorder is the most drug-refractory of the classic psychotic symptoms in children and adolescents with schizophrenia. Thus, 
even when the more florid symptoms (e.g., hallucinations and delusions) abate following treatment with antipsychotics, these patients frequently continue to have 
substantial impairment in social functioning and scholastic performance.

Most studies in children and adolescents have been conducted with neuroleptics. A computerized literature search for the period 1974 to 1999 identified only five 
double-blind, placebo-controlled clinical trials that investigated the use of atypical antipsychotic medications in children and adolescents ( 166, 167). These studies 
involved a total of 105 patients. Numerous open-label and case series were also found.

Haloperidol is the best-studied antipsychotic medication in children and adolescents with schizophrenia. In a double-blind, placebo- and active-controlled study, 
haloperidol (2 to 16 mg per day) and loxapine (10 to 200 mg per day) were equally effective and superior to placebo ( 168). This finding was replicated in a 
placebo-controlled, crossover study of haloperidol (doses of 0.5 to 3.5 mg per day or 0.02 to 0.12 mg/kg per day) in children 5.5 to 12 years of age ( 169). In this study, 
haloperidol was more effective than placebo in reducing ideas of reference, persecutory ideas, hallucinations, and thought disorder.

The recommended dose range for haloperidol in children is 0.5 to 16.0 mg per day (0.02 to 0.2 mg/kg per day), but the initial dose should be low, with gradual 
increments upward as needed and tolerated. Dose should be increased no more than twice per week, except in unusual instances. Older adolescents with 
schizophrenia typically require doses in the adult range, and younger adolescents fall between the recommendations for children and adults. As with adults, the final 



maintenance dose in children and adolescents must be empirically determined, based on both benefit and tolerability.

As in adults, the main acute untoward effects of high-potency, typical antipsychotics are extrapyramidal symptoms (EPS) syndromes, particularly acute dystonia, and 
sedation (167). Parkinsonism is rare in preschool-aged children but does occur in school-aged children and adolescents.

Adolescent boys may be more vulnerable to acute dystonia than adults. Although these adverse effects can be treated with anticholinergic agents, dose reduction 
should also be considered. For acute dystonia, diphenhydramine (25 to 50 mg) may be given orally or intramuscularly, as can equivalent doses of benztropine (1 to 2 
mg/day). Diphenhydramine has both sedative and anticholinergic properties, with the former being helpful in calming the patient whereas the latter reverses the 
reaction itself.

The common adverse effects of low-potency antipsychotics (e.g., chlorpromazine, thioridazine) seen in adults also occur in children and adolescents and include 
sedation; peripheral anticholinergic effects (e.g., dry mouth, constipation); slowing of intracardiac conduction; and orthostatic blood pressure changes. Children and 
adolescents are generally more tolerant of the blood pressure—lowering effects, so that they may develop greater changes before becoming clinically 
symptomatic. For that reason, it is important to monitor their blood pressure early during the dose adjustment phase.

The term “behavioral toxicity” has been used in the child psychiatry literature to describe the following adverse effects of antipsychotics, particularly low-potency 
phenothiazines (e.g., chlorpromazine, thioridazine):

Hypoactivity
Apathy
Social withdrawal
Cognitive dulling
Sedation

Although similar effects can occur in adults, they are particularly problematic in children and adolescents for three reasons:

Sedation is more likely to develop in children and adolescents than in adults ( 165).
Children and adolescents may complain less about these effects, so that the physician must monitor more closely to detect their development.
These effects, if not promptly detected, may have long-term adverse effects on the patient's development  by interfering at critical psychosocial stages and by 
compromising the ability to perform in school. These complications could offset any gains in psychosocial and school performance resulting from effective 
treatment of psychotic symptoms.

Clozapine

Among the atypical antipsychotics, clozapine has the most convincing evidence of efficacy in children and adolescents with schizophrenia ( 166, 167, 170). Kumar and 
colleagues (171) conducted a double-blind, randomized trial of clozapine versus haloperidol in 21 children and adolescents (mean age = 14 years) whose psychosis 
had been previously unresponsive to typical antipsychotics. Clozapine at a mean dose of 176 mg per day was superior to haloperidol for both positive and negative 
symptoms. These results are consistent with an open-label study by Remschmidt and colleagues ( 172). This group found that clozapine at a mean dose of 154 mg per 
day produced notable improvement in 27 of 36 (75%) adolescents with schizophrenia previously unresponsive to at least two trials of typical antipsychotics.

The adverse effects of clozapine in children and adolescents are generally comparable with those seen in adults, including decreased neutrophil counts and weight 
gain (i.e., up to 6.5 kg in 6 weeks) (166). As in adults, clozapine produces asymptomatic electroencephalographic (EEG) changes at doses that are otherwise 
therapeutic in 10% to 44% of children and adolescents ( 171, 173). Seizures can also occur in children and adolescents given clozapine without preexisting seizure 
histories (171).

In contrast to adults, children and adolescents may be more prone to development of acute EPS on clozapine, with two open-label studies reporting a 15% 
risk of acute EPS (172, 174).

Risperidone

No double-blind, controlled studies with risperidone in children and adolescents with schizophrenia have been conducted. One open trial and several case series, 
however, have been reported (167, 175). An open-label trial of risperidone (0.5 to 4 mg per day) for 2 to 12 months in 26 hospitalized young patients with mixed 
diagnoses and aggression reported this agent to be helpful ( 176). Because of the small sample size and uncontrolled nature of these reports, no firm conclusions can 
be drawn about either the efficacy or adverse effect profile of risperidone in this age group. Based on the available data, risperidone appears to cause the same 
adverse effects in children and adolescents as in adults; however, weight gain may be more problematic in this group. In the open-label trial by Lombroso and 
colleagues (177), all seven adolescents gained 3.6 to 6.3 kg in 6 weeks. Hepatotoxicity may result, and this concern has led to the recommendation that liver function 
be checked in patients who gain significant weight during treatment with risperidone ( 178). An open-label trial by Armenteros and colleagues ( 179) also found a rate of 
EPS comparable with that seen with typical antipsychotic medications in ten adolescents given risperidone. A few cases of dyskinesia have also been reported in 
children given risperidone ( 167).

Olanzapine

One open trial and several case series reports have examined the potential use of olanzapine in children and adolescents with schizophrenia ( 167, 180). Kumar and 
colleagues (180) have suggested that clozapine may be superior to olanzapine in the treatment of children and adolescents with schizophrenia unresponsive to 
typical antipsychotics. These investigators found a response rate of only 25% in their patients in an open-label trial of olanzapine (mean dose = 17.5 mg per day or 
0.27 mg/kg per day) versus a 53% response rate in their double-blind trial of clozapine versus haloperidol ( 171). This conclusion is consistent with adult data 
indicating the superiority of clozapine over olanzapine in the patients with schizophrenia unresponsive to typical antipsychotics (see Chapter 5). Although the data are 
limited, olanzapine appears to be capable of producing the same adverse effects in children and adolescents as in adults. For example, Kumar and colleagues ( 180) 
reported an average weight gain of 3.4 kg in eight patients over the 6-week period of this open-label trial.

Long-Term Treatment with Antipsychotics

No formal, prospective, long-term efficacy or safety studies of either typical or atypical antipsychotics in children and adolescents with schizophrenia have been 
conducted (166, 167). However, reports of the long-term treatment of children and adolescents with conduct disorder ( 181, 182), autism (183), and Tourette's disorder 
(184) with either haloperidol or thioridazine suggest that the tolerability of these medications in children and adolescents is comparable with that in adults.

Tardive and withdrawal dyskinesias are the most common long-term, untoward effects of high-potency neuroleptics (e.g., haloperidol).  As in adults, the 
incidence of tardive and withdrawal dyskinesia in children and adolescents given these medications varies widely (i.e., 8% to 51%) ( 185). The phenomenology of such 
dyskinesias in children and adolescents is similar to that seen in adults. Risk factors for the development of dyskinesias include the following:

Greater cumulative dose
Longer exposure
Mental retardation
Autism
Female gender (186)

Some evidence based on MRI studies suggests that long-term treatment with clozapine may increase basal ganglia volume (187). The significance of this finding is 
unknown, including any relationship to the development of tardive dyskinesia.

To minimize the risk of development of dyskinesias, patients should be carefully examined for any baseline movement abnormalities before starting a neuroleptic. The 



use of one of the available scales (e.g., the Abnormal Involuntary Movements Scale) can help structure the examination and quantify symptoms.

Special Treatment Issues in Children and Adolescents

There are a variety of other conditions in this age range that are mentioned here only in overview. Further discussion of these topics may be found in various 
textbooks on child psychiatry or by reviewing the primary literature.

Conduct Disorder

Conduct disorder occurs in 2% to 10% of the general pediatric population and represents the largest diagnostic group referred to outpatient psychiatric clinics ( 146). 
Nevertheless, only a few double-blind, controlled treatment studies have been conducted of this condition. Although no studies show a single treatment to be more 
effective for conduct disorder, some data exist about the treatment of specific symptoms.

For example, several studies have reported that antisocial behavior, such as stealing and fighting, can be reduced with psychostimulants ( 188, 189 and 190). 
Available data suggest that mood stabilizers are more effective than psychostimulants in reducing aggressive outburst ( 191, 192 and 193). Lithium (600 to 1,800 mg 
per day, serum levels of 0.53 to 1.70 mEq/L) was found to be superior to placebo in reducing aggression in 50 hospitalized children with conduct disorder ( 192). 
Haloperidol (1 to 6 mg per day, mean 2.95 mg per day) was found to be superior to placebo and as effective as lithium for reducing aggressiveness and 
explosiveness in hospitalized children and adolescents with conduct disorder. Molindone and thioridazine were found to be equally effective in reducing aggression in 
a similar group of patients (194). One note of caution with antipsychotics, particularly neuroleptics, is that there is a risk of neurological adverse sequelae, including 
tardive dyskinesia. Although CBZ has been widely used for this indication, the one controlled study was negative ( 195). Although clonidine has also been widely used 
to reduce aggression, studies are limited to two small open trials ( 196). That fact, plus the concerns discussed earlier in this section about clonidine, suggests it 
should be used cautiously, if at all, for this indication.

Tourette's Disorder

Tourette's syndrome consists of tics (i.e., rapid, purposeless movements), noises (e.g., grunts, squeals, barks), and sometimes coarse speech, usually with an onset 
in childhood. It is inherited by an autosomal dominant mechanism. In some cases, drug treatment is not required, and simply explaining the neurological basis of the 
condition to the parent and child is often reassuring. In some cases, enduring the tics is less of a burden than suffering from the dysphoric adverse effects of 
antipsychotics.

Nevertheless, this condition is responsive to treatment with dopamine-2 receptor antagonists. Hence, this condition is one of the clearest childhood 
indications for treatment with these medications. In theory, any dopamine-2 blocking receptor antagonist could be used. Haloperidol has been the most 
extensively tested and used medication for this condition ( 167). The typical dose for children aged 3 to 12 years old is 0.2 mg/kg per day. More recently, in a 
double-blind study of 36 boys with Tourette's syndrome, risperidone was effective in reducing tics in 88% versus 60% for haloperidol ( 197), perhaps making 
risperidone a better option than a neuroleptic in terms of neurological adverse effects.

Pimozide is an alternative agent for refractory cases or those unable to tolerate haloperidol. In a double-blind, crossover study, pimozide was superior to both 
haloperidol and placebo (198), in part because of the higher rate of treatment-limiting adverse effects of haloperidol versus pimozide (41% versus 14%). 
Nevertheless, there is concern about pimozide because it may cause concentration-dependent prolongation of the QT interval. In addition, three patients died 
suddenly while taking pimozide (199, 200). In the first report, the dose of pimozide had been rapidly adjusted to 70 to 80 mg per day over a 2-week interval. In the 
second report, clarithromycin was added to a stable dose of pimozide, leading to a substantial reduction in pimozide clearance and increase in its levels. Thus, 
pimozide should not be administered with CYP 3A inhibitors (see Chapter 3) without careful TDM-driven dose adjustment.

Clonidine has also been useful in one controlled study and in a few case reports. Although this agent has the advantage of avoiding acute and chronic EPS 
associated with neuroleptics, its effects on blood pressure have appropriately constrained its use in this age population. There is also the concern regarding rebound 
hypertension if this agent is abruptly discontinued (e.g., noncompliance).

Autistic Disorder

Approximately 16 of every 10,000 babies are born with autism or one of its related disorders ( 201). Diagnosis requires that the patient display the following:

Impairment in social interactions
Impairment in communication
Restricted and repetitive interests and behavior

Haloperidol has documented efficacy in both the short-term and the long-term treatment of such patients ( 167). Specifically, haloperidol can reduce

Stereotypic behavior
Hyperactivity
Aggressive behavior, including self-abusive behavior
Social withdrawal
Temper tantrums

These patients, however, may be at increased risk for development of tardive dyskinesia. Naltrexone has also been used with reported positive effects, but 
hepatotoxicity in younger individuals is a concern ( 202). Propranolol can reduce rage outbursts, aggression, and severe agitation ( 152). An open-label study involving 
11 subjects suggests that risperidone (1 to 4 mg per day) can also reduce repetitive and aggressive behavior in patients with autism ( 203). A double-blind trial found 
risperidone more effective than placebo in the short-term management of autistic symptoms in adults ( 204).

Bipolar Disorder

The differentiation between the emotional vicissitudes of adolescence and more subtle episodes of bipolar disorder can be difficult. Nonetheless, a sizable minority 
(30%) of adult patients with bipolar disorder report having their first symptoms during adolescence. Furthermore, classic manic (type I) episodes have been observed 
during adolescence, and the earlier the onset, the more likely the patient will have a psychotic form ( 14). Childhood-onset mania can be severe and is frequently 
co-morbid with ADHD and other psychiatric disorders ( 205).

There are few systematic data on the treatment of adolescence-onset bipolar disorder. Only one single double-blind, randomized clinical trial of a mood 
stabilizer in adolescents has been reported (206). In this study, Geller and colleagues found that lithium was significantly better than placebo with regard to 
reducing manic symptoms and secondary drug dependency. Despite these limited data, lithium has become popular among clinicians to treat a wide variety of 
adolescent behavior problems, reformulated as bipolar disorder, to rationalize the use of this drug. Because of its rapid renal clearance, higher lithium doses may be 
needed to achieve and maintain plasma concentrations in the range of 0.8 to 1.2 mEq/L. The adverse effects of lithium are similar to those seen in adults, including 
weight gain, decreased motor activity, excessive sedation, gastrointestinal complaints, pallor, headache, and polyuria. The most serious concerns in children and 
adolescents are the long-term consequences of lithium accumulation in bone, as well as its effects on thyroid and renal function.

When a patient responds to lithium, the inevitable question of duration of therapy arises. The period of highest risk for relapse is at least the first 6 months after 
remission, but this vulnerable interval may extend up to 18 months (207). Therefore, many clinicians recommend leaving the lithium-responsive patient on medication 
for at least 2 years after remission.

Like adults, some adolescents do not respond to lithium, and clinicians often try an anticonvulsant, such as valproate or carbamazepine. The use of these agents is 
based primarily on their antimanic activity in adults because only a limited number of case reports about the treatment of bipolar adolescents with CBZ are available 
(207). There are 29 reports in the world literature, however, examining the efficacy of CBZ in the treatment of behavioral dyscontrol or high activity level in children. Of 



these, three double-blind, placebo-controlled studies were done in the early 1970's and involved a total of 53 patients on CBZ and 53 on placebo (two studies had a 
crossover design). The majority of subjects had “abnormal EEGs.” The overall response rate was 71% for CBZ versus 26% for placebo. The relevance of these results 
to the use of CBZ to treat mania in children and adolescents is uncertain.

In addition, an open-label study was conducted examining the efficacy of valproate in ten adolescents with chronic temper outbursts and mood lability ( 193). The 
authors report that valproate was associated with improvement in all subjects, that discontinuation led to relapse, and that there was subsequent improvement on 
rechallenge in five of six subjects. Although encouraging, these data are modest in terms of both the numbers and design and must be balanced against the risk of 
toxicity (e.g., hepatic and pancreatic) with valproate in children.

Because CBZ and valproate have been used for many years to treat seizure disorders in children and adolescents, more systematic knowledge about their clinical 
pharmacology in this age group is available than there is about lithium. However, pediatric patients with epilepsy are often on concomitant therapy with other 
anticonvulsants. That fact complicates attempts to extrapolate from this experience to the use of CBZ or valproate as monotherapy for childhood or adolescent bipolar 
disorder. For example, the risk of serious and potentially fatal hepatotoxicity with valproate occurs almost exclusively in children younger than age 10 years (usually 2 
years or younger) who are on multiple anticonvulsants for congenital seizure disorders. How or whether this risk translates to children or adolescents who are on 
monotherapy with valproate for bipolar disorder is unknown. Nonetheless, clinicians need to be aware of this possible risk and take the following steps to increase the 
likelihood of early detection in case this problem arises:

Appropriately warning the patient and the family of the early symptoms of hepatotoxicity
Monitoring the patient appropriately during follow-up visits by inquiring about these early symptoms
Performing periodic liver function tests

Other than the question of hepatotoxicity in children and adolescents, there are no other unique toxicity considerations when using anticonvulsants in this age range.

Finally, consistent with the impression that novel antipsychotics may have mood-regulating properties in adults, a recent retrospective chart review found risperidone 
helpful for manic and aggressive symptoms in 28 juvenile manic patients ( 208).

Enuresis

Nocturnal enuresis may be caused by the following:

Genetic factors
Reduced bladder capacity
Sleep disorders
Abnormal secretion of antidiuretic hormone (209)
Psychological factors
Neurological factors
Bacteria
Diet

Treatment approaches include pharmacotherapy, behavioral strategies, or a combination of these approaches ( 210).

Nonpharmacological management is preferable, with an alarm (e.g., bell, vibrator pad) conditioning paradigm considered to be most helpful  (211). More 
recently, desmopressin nasal spray (1 to 2 puffs) has been found to be beneficial as a short-term solution and for those unresponsive to the conditioning paradigm. 
This agent may be used either as the sole therapy or as an adjunct to the alarm method ( 212). Treatment with imipramine is decreasing because of associated 
adverse effects, concerns about the potential for a fatal overdose, and a very high relapse rate ( 212).

Conclusion

Whereas various childhood disorders have been reported to benefit from drug therapies, systematic data to support their use are usually minimal or lacking. An 
additional complication is the clinically significant pharmacokinetic (and perhaps pharmacodynamic) differences between the adult and younger age groups. Thus, the 
use of drugs in any treatment plan must be carefully considered and cautiously monitored to maintain the risk–benefit ratio in favor of the child or adolescent patient.

THE PERSONALITY-DISORDERED PATIENT

The DSM-IV currently groups personality disorders into three clusters:

Cluster A: paranoid, schizotypal, schizoid
Cluster B: borderline, antisocial, histrionic, narcissistic
Cluster C: obsessive-compulsive, avoidant, dependent (see Appendix S)

Several studies have noted that some personality disorders may partially benefit from trials with psychotropic agents. Although the majority of trials have involved 
borderline personality (a Cluster B disorder), no clear specific drug therapy has emerged for this or any other personality disorder. Instead, most authors suggest that 
drug therapy should be symptom-oriented. Thus, these agents can be targeted to specific symptoms, regardless of the type of personality disorder ( 213).

With this approach, a variety of symptom presentations might benefit from the same agents indicated for the full diagnostic syndrome, including the following:

Antipsychotics, usually in low doses for brief periods of time, for transient psychosis, paranoia, impulsivity, and cognitive disorders, particularly in Cluster A and 
borderline patients
Antidepressants for panic attacks, phobias, compulsive symptoms, and depressive syndromes
Mood stabilizers for dyscontrol, rage, violence, affective lability, and impulsivity
Anxiolytics for panic symptoms, social phobia or agoraphobia, and acute conversion symptoms

Ayd (214) has summarized the critical issues to consider whenever considering drug therapy in these patients:

Emphasize that drugs are not a panacea.
Address unrealistic expectations for therapy.
Always use concurrent nonpharmacological therapies  in addition to medication.
Avoid polypharmacy: Serial drug substitutions are preferable to concurrent multiple drug use.
If possible, avoid drugs that may cause tardive dyskinesia, paradoxical disinhibition, or lower the seizure threshold.
Continually review for informed consent.

Cluster A Disorders

Paranoid Personality Disorder

A few controlled studies and some anecdotal information indicate that low-dose antipsychotics may benefit some of these patients when used in conjunction with 
psychotherapy (215).

Schizotypal and Related Personality Disorders



In one single-blind study, 17 schizotypal patients were given a modest dose of haloperidol (i.e., 2 to 12 mg per day), which produced some benefit, although many 
were sensitive to the adverse effects of this drug ( 216). The study by Goldberg et al. (217) also found that thiothixene benefited both schizotypal disorder and 
borderline personality disorder (BPD). Similarly, low-dose antipsychotics had a modest effect in patients with both schizotypal and obsessive-compulsive personality 
disorders (218).

Although the term pseudoneurotic schizophrenia has been dropped from the nomenclature, Klein ( 219) made an interesting observation regarding the drug treatment 
of this condition. Specifically, in an investigation comparing the effects of chlorpromazine and imipramine in a wide variety of patients, imipramine was observed to be 
beneficial. Thus, in this controlled study, imipramine produced a positive outcome in 60% of subjects, in contrast to placebo, which produced only a 25% positive 
outcome.

Cluster B Disorders

Borderline Personality Disorder

BPD is characterized by a pervasive pattern of unstable affect, stormy interpersonal relationships, and behavioral dyscontrol. An estimated 1% to 2% of the general 
population manifest this syndrome. It is also a co-morbid condition with major mood disorders (i.e., different studies estimate from 25% to 75% of these patients have 
a major depression and 5% to 20% a bipolar disorder). Furthermore, as many as 25% of bulimics may also suffer from BPD, and approximately 70% of BPD patients 
abuse alcohol or drugs. Self-mutilation, suicide attempts, and completed suicides are all too frequent. Indeed, it is estimated that 3% to 10% of these patients will 
take their own lives.

There is a modest link to mood disorders, but it is weak in magnitude and somewhat inconsistent. For example, some studies suggest that BPD often exists in families 
with other members who have bipolar disorder (220).

The symptoms of BPD can be divided into three groups:

Impulsive, consisting of both aggressive and self-damaging acts, eating disorders, and sensation seeking, which includes substance abuse
Affective, which includes mood lability and depressive symptoms
Psychotic

In this context, New et al. (221) have commented that no single drug treats all three groups of symptoms seen in this disorder.

Treatment of Borderline Personality Disorder

Impulsive Group. One of the problems that plague the investigation of BPD is that many patients fit multiple diagnostic criteria. For example, there is a significant 
overlap in criteria among hysteroid dysphoria, bipolar type II, and BPDs. It is also extraordinarily difficult to do well-controlled clinical trials with highly disturbed, 
manipulative patients such as those with acute mania or severe borderline features. Thus, although recognizing the heroic nature of doing such work, it must also be 
kept in mind that some of the borderline studies include very small sample sizes.

In the multiple crossover study of Gardner and Cowdry ( 222), which compared various agents with placebo over a 3-week drug trial, there were only six pairs for 
alprazolam versus placebo, eight pairs for CBZ versus placebo, five pairs for trifluoperazine versus placebo, and eight pairs for tranylcypromine versus placebo. Four 
of 16 patients on tranylcypromine had a moderate or marked improvement, whereas only 1 of 13 placebo patients showed similar improvement. Of note, those 
receiving alprazolam had significant increases in dyscontrol in comparison with those on placebo. In another study, Hedberg et al. ( 223) conducted a double-blind, 
crossover design in a sample of schizophrenic patients that included 28 characterized as “pseudo-neurotic,” 14 of whom responded to tranylcypromine. Thus, these 
two small-sample studies provide some evidence that tranylcypromine may be beneficial for borderline personality and related disorders ( 224).

Soloff et al. (225) carried out a particularly important comparison of phenelzine versus haloperidol in BPD with depression. Although this study had reasonable sample 
sizes (i.e., 38 on phenelzine, 36 on haloperidol, and 34 on placebo), it failed to find a clear advantage for phenelzine over placebo. It did, however, find that 
phenelzine produced a significantly better improvement in hostility than placebo and a greater antidepressant response than haloperidol. The authors then maintained 
their patients on these same regimens for an additional 4 months, with little evidence that phenelzine had a continued greater beneficial effect than placebo.

A number of open trials with SSRIs (e.g., fluoxetine and sertraline) in BPD indicate that they may be most helpful for impulsive aggression and irritability ( 226, 227, 
228, 229, 230 and 231). Salzman (232) has also reported a small, placebo-controlled, double-blind, random-assignment study of fluoxetine in patients with mild to 
moderately severe borderline personality disturbance. This was a 13-week trial with 13 patients on fluoxetine and nine on placebo. There was a striking reduction in 
measures of anxiety in those on fluoxetine (i.e., seven times as likely to show decrease in anger versus patients on placebo). Furthermore, this change was 
independent of the level of depression. Norden ( 230) investigated 12 patients with BPD without major depression and found that fluoxetine produced substantial 
improvement, which was maintained through a follow-up period of 6 months. Seventy-five percent of the patients were assessed as much or very much improved for a 
wide variety of symptoms, including rejection sensitivity, anger, mood lability, irritability, and impulsivity, including substance abuse and overeating. Of note, six 
patients who interrupted medicine at some point during this lengthy trial experienced an increase in symptoms, which remitted with the resumption of fluoxetine. Thus, 
this finding supports the Salzman study (232).

Coccaro and Kavoussi (233) conducted a randomized, placebo-controlled study of mixed personality disordered patients (approximately one third were borderline) 
with impulsive aggression and found fluoxetine decreased aggression to a significantly greater degree in comparison with placebo. At end point, 18 of 27 
fluoxetine-treated patients improved in comparison with three of 13 placebo-treated patients. Clinical experience indicates that the effect of an SSRI on impulsivity 
often occurs early and disappears quickly upon drug discontinuation, which suggests a different mechanism of action than the antidepressant effect. These 
researchers have also reported on their clinical experience with valproate. In this study, six of eight borderline patients responded with decreases in both irritability 
and impulsive aggression (234). Pinto and Akiskal (235) also found that several treatment-resistant borderline patients (particularly those with a bipolar component to 
their illness) had a robust response to lamotrigine over a 1-year period and one had an excellent response to valproate.

Links et al. (236) reported a small, blind, crossover study in BPD patients treated with lithium, desipramine, and placebo. Whereas eight of 13 patients responded to 
desipramine, six of 12 also responded to placebo. Of those patients with high scores for anger and suicide symptoms, four of 11 responded to desipramine, in 
comparison with five of six with placebo. Finally, another trial also found CBZ to be beneficial ( 237).

Affective Group. Conventional TCAs have had a variable and sometimes lackluster effect on the depressive symptoms seen in BPD. Indeed, some studies indicate 
that these drugs may worsen symptoms, particularly by increasing irritability and agitation ( 238). By contrast, Cole et al. (239) did a retrospective evaluation of drug 
response in patients with BPD and major depression, noting that five of six who received TCAs responded, whereas BPD patients without depression treated with a 
TCA did not respond.

Klein and colleagues (240, 241) investigated the effects of antidepressants in patients with emotionally unstable personalities, a condition characterized by excitability 
and ineffectiveness when confronted with minor stress. This syndrome is primarily found in female adolescents whose moods consist of short periods of intense 
unhappiness, social withdrawal, depression and irritability, episodes of impulsivity, rejection of religious rules, and pleasure seeking. They found that imipramine 
produced improvement in 67% and chlorpromazine produced improvement in 81% of these cases, with both agents demonstrating statistically significantly greater 
improvement in comparison with placebo.

Rifkin (242) also investigated 21 patients with emotionally unstable character disorder whose core psychopathology consisted of depression or hypomanic mood 
swings lasting hours to days. Although they had a history of chronic maladaptive behavior patterns (e.g., truancy, poor work history), their symptoms seemed more 
consistent with bipolar disorder or cyclothymia. Although there are certain similarities between emotionally unstable character disorder and BPD, the patients 
described in this double-blind study may have a variant of bipolar disorder. In this light, it is noteworthy that lithium produced a beneficial effect on mood swings. 
Furthermore, Cowdry and Gardner (224) reported that 10 of 11 similar patients also had a modest improvement in mood when given CBZ.

Although we have reviewed evidence that both MAOIs and SSRIs may benefit the impulsivity cluster of BPD as expected, some of these same studies also 



demonstrated that these antidepressants were effective in controlling mood. Because patients with BPD are prone to suicide attempts, it is important to remember that 
TCAs and MAOIs are lethal in overdose, whereas the SSRIs are very safe. Furthermore, this last group may have antidepressant as well as antiimpulsivity and 
aggression properties.

Psychotic Group. Several placebo-controlled studies indicate that antipsychotics are efficacious in BPD.  For example, Goldberg et al. (217), in a double-blind, 
placebo-controlled study of 50 borderline or schizotypal personality-disordered patients, found that thiothixene (mean dose = 8.7 mg per day) was superior to placebo, 
with improvement most evident for illusions, ideas of reference, and psychoticism. Of note, there were seven patients with BPD only, six with schizotypal personality 
disorder only, and 11 with both, with meaningful improvement occurring only in the latter two patient groups. In Cowdry and Gardner's multiple crossover design ( 224), 
trifluoperazine was compared with tranylcypromine, CBZ, alprazolam, and placebo in 16 female patients with BPD. Although many in the neuroleptic group did not 
tolerate the drug or clinically deteriorated, the five who completed the trial experienced modest benefit.

Several open studies have also found antipsychotics useful in BPD ( 214, 243, 244). For example, Leone (244) found that both loxapine and chlorpromazine were 
effective and equal in most respects.

Soloff et al. (245) compared haloperidol, amitriptyline, and placebo in 61 patients and found the neuroleptic clearly superior to amitriptyline or placebo, particularly for 
psychotic symptoms. The study is particularly noteworthy in that the sample size is reasonably large, with approximately 28 in each group. Although haloperidol 
benefited psychotic symptoms (e.g., paranoid ideation, psychoticism), general severity, and depression, it also improved depressive symptoms, as did amitriptyline.

Serban and Siegal (246) investigated a population of borderline-schizotypal personalities and found thiothixene was more effective than haloperidol. This population, 
however, was less psychotic than those in the earlier studies. Cornelius et al. ( 247) investigated haloperidol, phenelzine, and placebo in a 4-month continuation study. 
Those on haloperidol deteriorated faster, with two thirds dropping out in the first 8 weeks in contrast to only one fourth on placebo. Furthermore, those receiving 
haloperidol showed more depression, particularly in comparison with those on phenelzine. Overall, there were no significant changes on a global assessment scale.

In an open trial of antipsychotics for outpatients with BPD, Teicher and colleagues ( 243) noted that sustained melancholic depression developed in three patients, 
necessitating removal from the trial and treatment with antidepressants. In this context, Gardner and Cowdry ( 248) also reported that melancholia developed in three 
patients on CBZ, necessitating drug discontinuance and treatment for depression. Hence, clinicians should anticipate that severe depression can develop in some 
patients with BPD and be prepared to treat with antidepressants.

In Cole's previously mentioned retrospective chart review of BPD, all nine patients falling into the schizophrenic group were given antipsychotics and improved. In 
addition, three of four patients with major depression who received antipsychotics alone also responded. By contrast, four patients with core BPD without psychosis or 
depression did not improve on antipsychotics.

Atypical Antipsychotics. Open studies of the atypical antipsychotics are beginning to appear in the literature. Several of these studies have used clozapine in 
chronically hospitalized patients at the very severe end of the borderline personality “spectrum.” They report dramatic decreases in psychosis, self-mutilation, 
aggression, impulsivity, and affective related symptoms (249, 250 and 251). Frankenburg and Zanarini ( 252) conducted an open study in 15 patients who met the 
criteria for BPD but also had a substantial degree of psychosis. Indeed, their highest rating on the Brief Psychiatric Rating Scale (BPRS) was on the suspiciousness, 
hallucinations, and unusual thought content items. Treatment with clozapine produced substantial improvement, as was evident from a systematic follow-up of these 
patients, and was effective despite a history of nonresponse to neuroleptics. Because these trials were in hospitalized patients, some with more severe schizophrenia, 
it may have been the co-morbid psychosis that responded to clozapine rather than the BPD per se. By contrast, alprazolam was ineffective, and indeed, seven of 12 
patients on this agent either attempted suicide or were assaultive.

In an open study of 11 patients with “typical” borderline personality, Schulz et al. ( 253) found substantial improvement with olanzapine, particularly in psychosis, but 
also in anergia, hostility, and interpersonal sensitivity. Szigethy and Schulz ( 254) reported improvement in one patient whose BPRS went from 46 to 28 with 
risperidone. Remission of self-mutilation has also been reported in one borderline patient undergoing treatment with risperidone, as well as an SSRI, for depression 
(255). This patient was then able to return to a full-time job. Although one should reserve judgment until more definitive studies are completed, the more favorable side 
effect profile of risperidone and olanzapine suggests that these drugs may be useful when psychotic or near psychotic symptoms are present.

BPD can be life-threatening with a stormy course, at times necessitating inpatient hospitalization, or it can be a milder disorder managed on an outpatient basis. Thus, 
because one sample of patients may be more severely disturbed or has more psychotic features than another, discrepancies in outcome among studies may be due 
to these differences. In addition, because several studies combine schizotypal and BPDs, it is important to separate these patients when analyzing the results.

Antisocial Personality Disorder

Antisocial personality disorder is characterized by a blatant disregard for or violation of other's rights. Although the relationship between type II alcoholism and 
antisocial personality is unclear, there is excellent evidence that impulsive violence in type II alcoholics may be related to low brain serotonin levels, as manifested by 
low cerebrospinal fluid (CSF) 5-HIAA. In this context, although it has been asserted that the SSRIs may precipitate suicidal ideation and violence, evidence also 
indicates that they typically do not induce and can even reduce such impulsivity ( 256). This finding leads to the hope that elucidating the biology of impulsivity may 
lead to effective drug treatments.

Sheard (257) investigated men in a maximum security prison who repeatedly committed aggressive acts but were not psychotic or brain-damaged. In this blinded 
study of lithium, he found that it reduced impulsivity and aggression. Without knowledge of an individual's psychopathology, however, it is difficult to know for whom 
lithium may be most useful, but his observation warrants further study. By contrast, Schiff ( 258) reported a case in which lithium exacerbated interictal aggression in 
patients with complex partial seizures.

Histrionic Personality Disorder

Histrionic personality disorder is similar to the syndrome that Liebowitz and Klein ( 259) have termed hysteroid dysphoria or atypical depression. MAOIs have proven 
to be very helpful in this condition and these data are reviewed in Chapter 7. As noted earlier, Rifkin et al. ( 242) also investigated the effects of antidepressants in 
patients with emotionally unstable personalities, a syndrome characterized by excitability and ineffectiveness when confronted with minor stress. This syndrome is 
primarily found in female adolescents whose moods consist of the following:

Short periods of intense unhappiness
Social withdrawal
Depression and irritability
Episodes of impulsivity
Rejection of religious rules
Pleasure seeking

They found that imipramine produced improvement in 67% and chlorpromazine helped in 81% of these cases, with both agents demonstrating a statistically significant 
greater improvement over placebo.

Cluster C Disorders

Obsessive-Compulsive Personality Disorder

Obsessive-compulsive disorder is rare in obsessive-compulsive personalities. One study found that only 6% of these personality disorders have OCD; thus, it is quite 
likely that the two conditions are distinct ( 260). The implication for treatment is that agents helpful for OCD (e.g., clomipramine) may not benefit obsessive-compulsive 
personality disorder. Definitive studies to address this issue have not been conducted, however.



Avoidant Personality Disorder

Patients with avoidant personality disorder manifest social inhibition, a sense of inadequacy, and hypersensitivity to negative evaluation. Because most patients with 
avoidant personality disorder also have social phobias, these conditions overlap to a substantial degree. Indeed, some investigators estimate that as many as 85% of 
these patients also meet diagnostic criteria for social phobia ( 261, 262). Therefore, social phobias should always be considered when the diagnosis of avoidant 
personality is made.

Patients with social phobias feel anxious and are subject to such peripheral symptoms as anxiety-like heart palpitations, blushing, and sweating, especially when they 
feel people are looking at or evaluating them.

The prevalence of social phobias is about 2.8%, and they can be subdivided into discrete and generalized types. Discrete social phobias consist of anxiety regarding 
specific activities such as speaking or performing in public. General social phobia is the fear of interacting with other people and the avoidance of groups, an 
observation that is confirmed by others. This is different from patients who are pathologically shy or fearful of certain social events, like a cocktail party, where they 
are concerned about embarrassing themselves or believe that people will be unduly critical. Here, the fear does not lead to physical symptoms such as tremor or rapid 
heartbeat, but is more like embarrassment and fear of being watched or judged.

Because patients with the formal diagnosis of avoidant personality respond to the same drugs (e.g., MAOIs and SSRIs) that patients with social phobias do, we 
believe avoidant personalities often include patients with social phobia and should undergo treatment with these drugs ( 263, 264). Given the present evidence and 
risk–benefit ratio, SSRIs would be our first-line therapy and MAOIs reserved as a second choice.

Conclusion

Until recently in the United States, a great variety of patients, including some who would now be classified as BPD, were diagnosed as schizophrenic or “borderline” 
schizophrenic. This is understandable because many patients have difficult psychological problems, often requiring aggressive inpatient intervention. In addition, 
proper diagnosis and optimal psychopharmacotherapy of all personality disorders are hampered as a result of the lack of a clear separation of co-morbid conditions. 
Thus, when a patient has two disorders (e.g., schizophrenia or depression plus BPD), treatment becomes more complicated, and simply managing the Axis I condition 
should not necessarily be construed as adequate treatment of the co-morbid personality disorder. Because SSRIs have a specific effect on obsessive-compulsive 
symptoms not mediated by their antidepressant effect, and because these agents (as well as MAOIs) benefit social phobia not associated with co-morbid depression, 
it may be possible to develop similar drug strategies to disentangle other personality disorders from Axis I co-morbid con ditions.

It is also possible that there may not be a strict isomorphism between personality disorders and other diagnostic entities. Thus, a “personality disorder” may be a 
psychological condition that only exists in patients who have a major psychiatric disorder, such as schizophrenia, atypical depression, or social phobia. One example 
is mania, which can present with interpersonal behaviors such as attacking people's weaknesses, sensitivity to division, and manipulative behavior with staff. This 
syndrome disappears completely, however, when the patient undergoes treatment with a mood stabilizer.

In summary, major psychiatric disorders co-morbid with various personality disorders should be recognized and properly treated. Although this approach will not alter 
an underlying and separate personality disorder, it often brings about significant symptomatic improvement. Implicit in this approach is a drug treatment strategy 
that targets symptom patterns and not specific personality disorders.

THE ELDERLY PATIENT

Elderly patients are exquisitely susceptible to the effects of drugs, and there are many reasons for this. Aging affects the following:

The cardiovascular system, with cardiac output and perfusion of other organs diminished
Kidney function, which is slowed because of diminished renal blood flow and glomerular filtration rate
Liver function, which is often compromised

Also associated with these bodily changes is the development of CNS compromise as a result of a variety of diseases.

For these reasons, before prescribing any psychoactive drug, clinicians should be familiar with the physical status of the elderly patient, and, equally important, the 
clinician should always take a comprehensive personal drug history. This includes describing all medicines prescribed for the patient in the prior 6 months, as well as 
all over-the-counter preparations that elderly patients often use to self-medicate, natural remedies, and the use of alcohol or other substances. A personal drug 
history may confirm the use of multiple drugs dispensed by several different physicians, most of whom are unaware that other doctors are also prescribing. A good 
drug history will help identify the following:

Noncompliance
Potential or actual adverse drug interactions
Inappropriate drug prescription or management

Finally, a good personal drug history often reveals that iatrogenic polypharmacy contributes to ill health, both physical and psychiatric, in elderly patients.

Pharmacokinetic and Pharmacodynamic Issues

Bodily changes that accompany aging often produce alterations in the pharmacological actions of drugs. Thus, drug absorption and distribution are often modified 
because of altered blood flow, bodily composition, hepatic metabolism, protein binding, and renal excretion. In addition, there are also age-related effects in receptor 
sensitivity (i.e., pharmacodynamic changes) (see Chapter 3). Another factor that should not be overlooked in elderly patients is alcohol consumption because of its 
impact on the clearance of many drugs.

Mindful of the age-related pharmacokinetic changes for all drugs, prescribers of psychotropics should always

Initiate therapy with a low dose
Gradually increase the dose with low increments, days or weeks apart
Prescribe as few drugs as possible
Regularly monitor the patient for therapeutic and adverse drug effects
Use TDM when warranted
Enlist the patient's collaboration in individualizing and simplifying the drug regimen as much as possible (e.g., discontinuing all drugs not absolutely necessary)
Work with the patient to ensure compliance by limiting the total number of drugs and by simplifying dosing schedules

Compliance Issues

Compliance with psychopharmacotherapy can be enhanced by fully informing the elderly patient about what can reasonably be expected from the prescribed drug and 
by enlisting relatives as informed, knowledgeable helpers. This can be achieved by explaining drug therapy to both patients and their relatives using the guidelines 
such as those recommended by Blackwell (265). Key to rational and effective treatment is the explanation of therapy made to the patient, thus influencing 
expectations, response, compliance, and the ability to tolerate adverse effects.

The ideal discussion covers the following:

The name of the drug
Its appearance



Regimen and dose
Reason for prescribing
Anticipated degree and rate of response
Common or troublesome adverse effects
Likely duration of therapy

Adverse effects can be explained in a matter-of-fact way without arousing alarm. The precise nature of the explanation should be tempered to match the patient's 
clinical state, but it should never be entirely overlooked. An acutely disturbed schizophrenic may comprehend little, but will still cooperate more readily if some rapport 
is attained. Depressed, anxious, or obsessive patients may require reassurance that they will not become addicted to medication, and it may also be necessary to 
explain that, although therapeutic effect is somewhat delayed, adverse effects can be immediate.

For some schizophrenic or suicidal patients, explanations should also be given to relatives who may need to assume responsibility, but in other instances it may be 
important for the patient to assume complete control. The latter may be particularly true of patients who tend to place the onus for a “cure” entirely on the physician.

Finally, it is important to caution the patient about possible drug interactions and about possible interference with activities such as driving.

Prescribing Drugs for Elderly Patients

Rational psychopharmacotherapy for elderly patients first acknowledges that most of them need few medicines, as Stubbs ( 266) has emphasized:

What the elderly needs is to be mentally active, socially active, and physically active–and in that order. Their greatest pleasure is to be independent and to 
be comfortable. The purpose of treatment is to secure these things for them. Too often, it does the reverse. Medication, which is not simple, may be taken 
wrongly or may need to be administered by others. Frequent dosage is time-consuming, disturbs social life, and tends in many cases to noncompliance. 
Ineffective or unnecessary medicines are, to say the least, wasteful. The moment we begin to think about our health, we endanger it, for hypochondriasis 
has begun. Overtreatment confirms to many people their fears of ill health. The doctor's greatest gift to his patient is courage. To take that away is a poor 
service indeed. All too often our patients' disabilities are worsened or even due to the very remedies we prescribe.

It is usually possible to discuss with the patient steps proposed in treatment and the gains hoped for. Some will ask for treatment to be simplified. Many are 
heartened to find they do as well with less. In the case of those already forgetful or muddled, the doctor might well consider what real gain treatment might 
achieve.

In the old, sedatives and hypnotics are best avoided. When mental capacity or reserve is already reduced, these medicines can only reduce it further. In 
some people memory is worsened and control of the limbs impaired by as little as half a tablet of nitrazepam at night. Its withdrawal may restore their 
liberty. Confusion, falls, fractures, fear, urinary incontinence, antisocial behavior, and aggression are all seen at times to be due to sedatives and 
hypnotics.

Although these points may seem obvious, too many elderly patients leave their physicians' offices without sufficient information about the drugs prescribed for them. 
Whenever possible, oral instructions should be accompanied by the same information in writing because elderly patients may seem to understand in the office but 
forget once they get home or when confronted with a particular situation such as a missed dose or a possible adverse effect. Providing the same information to 
relatives is also beneficial.

In summary, the presence of other medical disorders, other nonpsychotropic agents, expectable changes with aging, and a decreased functional reserve in 
certain organ systems (e.g., the brain or the kidney) make elderly patients a more difficult population for drug treatment.

Antipsychotics

As a general principle, psychotic disorders in the geriatric age group are the same as those experienced earlier in life. Indeed, manic or schizophrenic patients who 
are first symptomatic in their late teens often have the same disorder in their 70s and 80s. Although the overall treatment strategy is the same, there may be tactical 
differences. For example, as noted earlier, elderly patients often suffer from medical problems and, consequently, are receiving a variety of medications. Thus, 
drug–drug interactions between psychotropics and other general medical agents are a frequent complicating issue. The medical disease itself may also interfere with 
the use of a psychotropic. Patients with preexisting heart block, for example, may be particularly vulnerable to the conduction disturbances induced by certain 
psychotropics.

Some of the expected changes with age, such as the reduction in cholinergic neurons or the presence of Alzheimer's dementia, may accentuate the anticholinergic 
effects of many antipsychotics and antidepressants. Thus, elderly patients have increased sensitivity to these properties, often resulting in a central 
anticholinergic syndrome (267). This condition is characterized by the loss of immediate memory, confusion, disorientation, and florid visual hallucinations, at times 
superimposed on other psychoses, such as schizophrenia or psychotic depression.

Elderly patients who suffer from schizophrenia, as well as those who suffer from psychotic depression and mania, usually require antipsychotics. In general, however, 
for most elderly patients, the dosage requirements are substantially lower than for younger age groups. Because many patients may respond to a very small dose and 
experience excessive adverse effects to doses even lower than those needed when they were younger, the clinician should start with a lower dose (often the lowest 
dose possible) and adjust upward at a much more gradual rate. Some elderly patients, however, may require moderate or, rarely, high doses. In this patient 
population, recommended starting doses of novel antipsychotics are as follows:

Risperidone, 0.25 to 0.5 mg per day (268)
Olanzapine, 2.5 mg per day (269)
Quetiapine, 25 mg per day (270)
Clozapine, 6.25 to 12.5 mg per day (271)

Doses should be slowly increased with the lowest possible increment, and maximal doses are usually one third to one half those recommended for younger adult 
patients.

Management of Agitation

Agitation in both the demented and the nondemented elderly patient represents an important clinical problem that can occur in nursing homes, state hospitals, or in 
the patient's own home, as well as when he or she is living with adult children or grandchildren. This phenomenon should not be confused with schizophrenia, mania, 
psychotic depression, or simple generalized anxiety. Despite the large number of elderly and the importance of managing this common condition, it has received little 
scrutiny in either open or controlled clinical investigations.

Experienced geriatric psychiatrists generally recommend low doses of antipsychotics for the agitated elderly ( 272, 273, 274, 275 and 276). Because these agents are 
often effective, some have hypothesized a common physiological basis between agitation in the elderly patient and other psychotic processes. Although we know 
empirically that antipsychotics are effective and anxiolytics are usually ineffective, we do not know whether these agents are uniquely indicated for agitation in those 
elderly individuals who have never previously experienced a psychotic episode. In part, this is because most studies have intermixed schizophrenia and psychotic 
depression, as well as other major disorders with agitation, with cases of patients who have no previous history of psychosis. Thus, generalizations about appropriate 
indications are not possible. A properly designed study should only include those who have a psychosis resulting from either aging or a known brain disorder.

At least two double-blind, controlled studies (277, 278) have found antipsychotics superior to placebo in treating agitation in elderly patients.  There have 
also been five double-blind studies of organic psychosis in state hospital geriatric units ( 279, 280, 281, 282 and 283) (Table 14-5). A limited number of studies have 
focused on psychosis resulting from a wide variety of organic brain disorders ( 284). This population undoubtedly includes some of the agitated, demented elderly, but 
differs from the nursing home population, at least in part, because psychosis predominates in these patients; in the nursing home setting, senility is the predominant 



problem.

TABLE 14-5. Drug treatment of organic psychosis

More recently, 206 nursing home patients with moderate to severe Alzheimer's dementia with behavior disturbances or psychosis were randomly assigned to either 
placebo or a fixed dose of olanzapine at 5, 10, or 15 mg per day for up to 6 weeks of treatment ( 285). In this multicenter, double-blind, placebo-controlled study, 
olanzapine was significantly more efficacious than placebo in reducing psychosis and behavioral disturbances. The best result was obtained with the 5-mg dose in 
patients who did not have delusions or hallucinations. Although these patients were selected because of behavioral disturbance, hallucinations, or delusions, 75% did 
not have hallucinations at baseline, 43% did not have delusions at baseline, and 38% did not have psychosis at baseline. At end point, of those patients without 
hallucinations at baseline, hallucinations developed in 7.4% on olanzapine, compared with 21.9% on placebo ( p = 0.045). For those without delusions, 17% of 
placebo patients and 4% of olanzapine patients experienced delusions. For those subjects without psychosis (i.e., neither hallucinations nor delusions), psychosis 
developed in 8% of olanzapine patients and 25% of placebo patients ( p = 0.006). Thus, olanzapine also seemed to prevent the occurrence of psychotic symptoms as 
the disease progressed.

These limited data show that antipsychotics are clearly superior to placebo, when considering the studies individually or pooling them by a meta-analysis.

Therapeutic Calvinism in the Treatment of Nursing Home Agitation. Elderly patients who receive a variety of medications have a greater propensity for drug–drug, 
drug–disease, and drug–aging interactions. In a patient with an impaired brain, sedatives may disrupt what little cognitive reserve is left, resulting in a worsening of 
behavior. Similarly, because anticholinergics may differentially impair memory in a patient with preexisting memory loss, clinicians should avoid using drugs with these 
properties. For example, because diphenhydramine has substantial anticholinergic properties, it is not the antihistamine or sedative of choice in the elderly patient. 
Unfortunately, a therapeutic calvinism is developing, which suggests that many of these medications are unnecessary and, indeed, may be harmful. Some report that, 
with little expense and effort, one can reduce the number of medications prescribed in nursing homes with only a risk of minimal deterioration ( 286).

This position has resulted in federal agencies mandating the curtailment of psychopharmacological agents, especially antipsychotics, based on documentation of their 
inappropriate use. As a result, an empirical investigation found a 37% reduction in antipsychotic use 1 year after these regulations were implemented, as well as a 
20% reduction in dose; however, there was also an increased mortality rate. This last issue was also noted in an empirical study, in which four deaths occurred in the 
placebo group (278). Thus, it is possible that untreated agitation may propel some elderly patients into a decompensation, ultimately leading to serious morbidity and 
even death.

We support the intelligent choice of medications based on rational reasons, but avoid the position that all medication is bad, serving only as a substitute 
for adequate staffing.  In this context, there is a great deal of trial and error in dosage adjustment, and there is no substitute for close monitoring in conjunction with 
frequent feedback from nursing staff.

Antidepressants

Depressive symptoms occur in about 15% of community residents older than age 65 years (287). The prevalence of major depression in elderly patients is estimated 
to be about 3%. Notably, a depressive episode is predicted to develop in 13% of patients admitted to a nursing home within 1 year. Elderly patients are even more 
predisposed to depression than younger age groups because of the following:

Concurrent medical disorders
Chronic pain (288)
Increased use of drugs, both prescribed and over-the-counter
Sadness and bereavement as a result of life cycle issues
Social isolation

Although depression may be the most common psychological symptom in old age, the appropriate diagnosis is often missed or mistaken for another 
condition (e.g., dementia) (289). For example, many older patients complain of cognitive impairment or vague somatic symptoms that are compatible with other 
commonly suspected or concurrent medical problems, but for which no firm physical basis can be established.

Depression in the elderly patient can be divided into early onset and late-onset types (i.e., first episode occurs at age 60 years or earlier, versus after age 60 years, 
respectively). The distinction has clinical utility, especially for the late-onset type, in that:

It is usually triggered by medical disorders.
There is a higher frequency of cognitive impairment, cerebral atrophy, white matter changes.
Genetic and developmental factors may play a greater role.
Family history of depression is less frequent.
Early insomnia, agitation, hypochondriasis, delusions, and atypical presentation are more frequent with this type.
There is a higher mortality rate.

For example, completed suicide rates in 80- to 84-year-olds are more than twice the ratio in the general population (i.e., 26.5 versus 12.4/100,000).

Several factors must be considered if antidepressant therapy is to be optimized in this age group. In addition to a thorough medical evaluation, as outlined earlier in 
this chapter as well as in Chapter 1, other potential contributing issues must be considered and dealt with if a satisfactory outcome is to be achieved. These may 
include the following:

Social situation and support system
Level of independence
Financial status

For these, as well as other reasons (e.g., altered life roles, chronic medical disorders), psychosocial therapies must always be included as part of a comprehensive 
treatment strategy for depression in elderly patients.

Another major problem is that these patients are often either overtreated or undertreated. The former usually occurs when various age-related pharmacokinetic and 
pharmacodynamic factors are ignored. The latter is most often due to an overly conservative approach because of the patient's advanced age or concurrent medical 
problems. Finally, an important issue is the frequency of noncompliance (intentional or otherwise) in this group.



Choice of Antidepressant

In contrast to the controlled data available for younger adults, randomized clinical drug trials are limited in the depressed elderly. In general, the most important issues 
in choosing a drug for the elderly patient are similar to those outlined in Chapter 7. Additionally, increased emphasis should be given to the side effect profile of a 
drug and the value of TDM to ensure adequate versus toxic or subtherapeutic dosing. For example, in a patient with cardiac conduction delay, the TCAs would not be 
the ideal first choice. In a physically healthy elderly patient, however, the cautious use of secondary amine TCAs, such as nortriptyline or desipramine, may be 
appropriate because of their clearly defined therapeutic plasma levels, proven efficacy, and known side effect profile.

The SSRIs may avoid some of the more serious adverse effects seen with the TCAs. Thus, if expense is not a major concern, the SSRIs are increasingly considered 
an appropriate first choice (290, 291). Trazodone and bupropion are also appealing because of their milder anticholinergic and cardiovascular effects ( 292). With 
milder mood disturbances, a brief trial with psychostimulants, such as methylphenidate, can be attempted.

MAOIs are usually not recommended because of uncertainty about adherence to dietary restrictions and the very real problem of hypotension. When used in selected 
patients, however, phenelzine has been found to be safe and effective. As noted in Chapter 7, however, the eventual introduction of selective, reversible MAOIs, such 
as moclobemide, may lead to a greater use of this class of antidepressants in all age groups.

For more severe forms of depression, characterized by a rapidly deteriorating course or nonresponsiveness to drug intervention, or in patients with serious concurrent 
medical disorders, ECT may be the most appropriate alternative (see Chapter 8) (293).

Dose Whatever agent is chosen, a general rule is to start at half the usual adult dose (and even lower if organicity is involved) and to increase the drug at a 
slower rate. Thus, for a drug such as desipramine or nortriptyline, 10 to 25 mg per day may be the best initial strategy. Fluoxetine can be initially given in doses of 5 
mg per day, 10 mg per day, or 20 mg every second or third day. Sertraline (initiated at 25 mg per day) is also an appropriate alternative strategy ( 294). If sedation is 
required, an agent such as trazodone (e.g., starting dose 25 mg at bedtime) may be used as the primary antidepressant or cautiously in combination with one of the 
other compounds discussed.

Adequate length of treatment may be longer (e.g., 6 to 12 weeks) in this population as a result of age-related pharmacokinetic and pharmacodynamic changes. TDM 
may be helpful to ensure levels that are therapeutic and nontoxic. Maintenance doses comparable with acute levels for 6 to 12 months after remission are usually 
appropriate.

Psychotherapy

A recent review also finds that cognitive-behavioral therapy may be beneficial for older depressed patients either as the sole treatment or in combination with an 
antidepressant (295).

Mood Stabilizers

As with depression in late life, mania can be divided into early onset and late-onset types. It is estimated that 5% to 10% of elderly patients with affective disorders 
have manic symptoms (296). Presentation tends to be more atypical, with secondary mania being a much more common phenomenon in the elderly versus younger 
patient population. As with the younger cohort, mania may be recurrent and disabling in some older patients.

Whereas lithium has been the standard approach, increased complications in elderly patients, especially when there is compromise of the CNS, endocrine, or renal 
systems, makes this agent a less attractive choice. Lower doses (e.g., 150 to 300 mg) should be initiated, with many elderly patients achieving adequate response on 
total daily doses of lithium in the 450- to 600-mg range. If a more rapid response is necessary, low-dose high-potency antipsychotics can also be used in the early 
phases. Alternatively, a BZD, such as clonazepam or lorazepam, may be indicated ( 297).

An alternate strategy to lithium may be an anticonvulsant. For example, an open trial in seven elderly patients found that valproate produced marked to moderate 
improvement in five previously refractory patients. Furthermore, the drug appeared safe in this group of patients who also suffered from several medical disorders 
(298). Clearly, controlled trials in this age group are necessary to clarify the relative risk—benefit ratio of the available mood stabilizers.

Benzodiazepines

As a symptom, anxiety appears to be common among elderly patients, and Table 14-6 lists frequent factors that underlie this symptom ( 299). Nevertheless, only 
limited data are available on the incidence and prevalence of anxiety disorders in this population ( 300). Simple phobia may be the only anxiety disorder with an onset 
after age 60 years (301). According to an Epidemiologic Catchment Area Survey, phobic disorders may be the most common anxiety-related condition among those 
older than age 65 years, followed by GAD. By contrast, panic disorder may be relatively rare ( 302, 303). As in younger adults, anxiety in elderly patients may be due 
to a variety of causes; however, recent onset of nonphobic anxiety suggests an organic or iatrogenic basis that merits thorough investigation before treatment is 
initiated (300).

TABLE 14-6. Factors that may cause anxiety in the elderly

Sleep disturbances are common among elderly patients. According to a National Institutes of Health (NIH) Consensus Development Conference, disrupted sleep 
afflicts more than half of Americans age 65 years or older who live at home and about two thirds of those who live in long-term care facilities ( 304). Although changes 
in sleep–wake patterns appear to accompany advancing age, disrupted sleep may also be secondary to a wide variety of factors ( 302). As with anxiety, careful 
diagnosis is important before any treatment is initiated. Factors that commonly contribute to disturbed sleep are listed in Table 14-7.



TABLE 14-7. Factors that may disturb sleep in the elderly

Choice of Benzodiazepine

If BZDs are used in elderly patients, they should be prescribed at the lowest possible dose for the shortest possible time, and on an intermittent rather 
than a regular basis.

The decision to use these agents should be made with considerable caution, and only after possible underlying causes of the patient's symptoms have been explored 
and treated appropriately. Although surveys indicate that BZDs are frequently prescribed for elderly patients, the NIH Consensus Development Conference stated that 
the efficacy and safety of sedatives and hypnotics have not been established for older people, nor has the extent to which they contribute to or alleviate sleep 
problems (302, 305, 306). Salzman (307) has pointed out that relatively few research studies, most of which are seriously flawed, have examined the therapeutic 
effect of these agents in elderly patients. Thus, recommendations for the use of BZDs in elderly patients are derived almost exclusively from studies of young 
adult patients, studies of pharmacokinetics and toxicity in elderly patients, and clinical and anecdotal experience.

Age can significantly alter the pharmacokinetics of BZDs metabolized by oxidation, tending to reduce their clearance (see also Chapter 3 and Chapter 12). This 
change may lead to drug accumulation and possible toxicity during chronic administration, particularly in elderly men ( 308). BZDs transformed by conjugation have 
relatively short half-lives and accumulate less during multiple dosing, in part because the conjugation (as opposed to the oxidation) process appears to be less 
influenced by age. Age also appears to enhance pharmacodynamic sensitivity to BZDs, so that at any given plasma or brain concentration, the elderly patient 
experiences an increased intensity of drug effect compared with the younger patient ( 308). In addition, physical or emotional illness (e.g., stroke, Parkinson's disease, 
dementia, and disorders that impair protein binding, hepatic metabolism, or renal clearance) may increase sensitivity. Finally, concomitant use of other drugs with 
CNS effects (e.g., antidepressants, stimulants, steroids, alcohol) may exacerbate BZD toxicity ( 307).

Adverse Effects

Use of both long and short half-life BZDs in elderly patients has been associated with a number of potentially serious unwanted effects, of which the most 
common are excessive sedation and cerebellar, psychomotor, and cognitive impairment (Table 14-8).

TABLE 14-8. Adverse effects of benzodiazepines in the elderly

Although short half-life BZDs are usually recommended for the elderly patient because they are less likely to accumulate and are rapidly eliminated, few comparisons 
have been made of their effects on performance in the elderly population. In one study of nonanxious elderly volunteers, both diazepam (long half-life, oxidation) and 
oxazepam (short half-life, conjugation) produced comparable self-rated sedation and fatigue during long-term administration ( 303). These effects persisted in 
diazepam subjects during a 2-week washout period, but rapidly returned to baseline in the oxazepam subjects.

Long half-life BZDs may increase the risk of daytime sedation, lethargy, cognitive impairment, and delirium, as well as falls and hip fractures ( 309, 310 and 311). 
Long-term use of flurazepam (30 mg per day) has been associated with an increased incidence of ataxia and hallucinations ( 312). However, short half-life BZDs also 
may cause serious adverse effects. Ataxia, depression, confusion, amnestic syndromes, and oversedation have been reported in elderly lorazepam users, and there 
is some evidence that short-acting BZDs may also increase the risk of falls ( 313, 314, 315, 316 and 317).

Triazolam. In 1983, the FDA approved triazolam, 0.5,0.25, and 0.125 mg based on data suggesting these doses would be safe and effective. Five years later, the FDA 
withdrew the 0.5-mg dose from the United States market, but continued approval of the 0.125-mg dose and the 0.25-mg dose (currently the recommended starting 
dose for nonelderly insomniacs) without new studies to demonstrate its efficacy in such patients. These actions were in response to scientific data indicating the risk 
of adverse reactions to triazolam is dose-dependent, a fact not emphasized by either the manufacturer or by the FDA.

In the early 1990's, the Committee on Safety of Medicines of the United Kingdom concluded that the risks of treatment with triazolam at the licensed doses 
(0.25 and 0.125 mg) outweighed the benefits.  The United Kingdom and a few other countries banned triazolam primarily because of persistent reports of adverse 
reactions. As of 1992, France, Spain, and New Zealand suspended the 0.25-mg dose of triazolam but allowed continued marketing of the 0.125-mg dose, whereas 
Canada and Japan lowered the recommended starting dose for nonelderly insomniacs to 0.125 mg.

Since 1992, the FDA approved labeling on triazolam recommending that prescriptions be written only for short-term (7 to 10 days) treatment of insomnia, that use for 
more than 2 to 3 weeks requires a complete reevaluation of the patient, and that for geriatric or debilitated patients, a dose of 0.25 mg should not be exceeded, with 
higher doses being reserved for exceptional cases.

Between 1980 and 1991, only a few published studies examined the safety and the hypnotic efficacy of the 0.125-mg dose of triazolam in elderly patients ( 318, 319, 
320, 321, 322, 323 and 324). These studies and case reports indicate that with continued use, the initial efficacy of the 0.125-mg dose of triazolam in elderly patients 
begins to wane after 1 week and progressively diminishes to ineffectiveness, usually by the sixth week of continuous administration. During the same period, the risk 
of potentially serious adverse reactions increases.

One study evaluated only the cognitive effects of single doses of 0.125-mg triazolam ( 324). Although the others assessed hypnotic efficacy, in all but one of these, 
study duration was 2 to 14 nights. In the remaining study, with a duration of 3 to 9 weeks, five of 22 elderly subjects (23%) were taken off triazolam between the third 
and fifth weeks because of serious adverse effects ( 323). The researchers reported, “At week 3 significantly more triazolam patients were rated as more restless 
during the day (p < 0.05) and they also appeared more hostile, less relaxed, more irritable, and more anxious. After withdrawal of triazolam, these adverse reports 



were reduced.... Our study suggests that the use of triazolam in older patients, given in conservative doses, may have significant disadvantages.”

The investigators who studied only the cognitive effects of triazolam (0.125 mg) stated, “Elderly persons may remain unaware of or fail to express on standard rating 
instruments, the sedative effects of triazolam seen by an observer and evident in the results of tests of psychomotor function and memory” ( 321).

Triazolam may cause sedation, learning and memory impairment, confusion, irritability, paranoid delusions, aggression and irrational behavior, reversible delirium, 
anterograde amnesia, and automatic movements (314, 325, 326, 327, 328 and 329). In a placebo-controlled study of the pharmacokinetic and pharmacodynamic 
effects of single doses (0.125 and 0.25 mg) of triazolam in healthy young and elderly subjects, triazolam caused a greater degree of sedation and greater impairment 
of psychomotor performance in the elderly than in the young subjects ( 324). Triazolam also has a narrow therapeutic range in elderly patients, and overdosage may 
occur with as little as 2 mg, an amount only four to eight times the recommended dose (330). Three cases of fatal triazolam overdose have been reported in elderly 
patients who were debilitated or had taken other psychotropic drugs and alcohol ( 331).

BZD-induced amnesia, confusion, depression, and oversedation in elderly patients may be misdiagnosed as dementia  (332).

Sedatives and hypnotics as a group, and BZDs in particular, are frequently implicated in drug-related hospital admissions in the elderly ( 333, 334). This group is at 
particular risk for abrupt drug discontinuation when hospitalized, with resulting withdrawal symptoms that may be unrecognized as such and attributed to other health 
problems (313, 335, 336 and 337). BZD hypnotics should not be routinely prescribed in the hospital unless the patient has a demonstrated sleep disorder ( 338). Even 
then, reassurance that restless sleep is normal in such a situation may obviate the need for a hypnotic ( 330).

Patients with Breathing Disorders. Some evidence indicates that BZDs may exacerbate breathing difficulties in patients with chronic lung disorders ( 339, 340). 
Because flurazepam has been reported to exacerbate sleep apneas in middle-aged and elderly normal volunteers, the possibility of undiagnosed sleep apnea should 
always be considered before a BZD is prescribed ( 341).

Demented Patients. As mentioned earlier in the discussion on antipsychotics, although BZDs are commonly used to treat the severe agitation, anxiety, and 
restlessness that may accompany dementia, response is unpredictable ( 342). These drugs may exacerbate confusion and agitation, producing mild-to-severe 
amnestic syndromes resembling dementia of the Alzheimer's type (343, 344, 345, 346 and 347). Demented elderly patients may also be at risk for BZD-caused 
oversedation (272, 346, 347). If long half-life BZDs are used, oversedation and aggravation of dementia may become chronic ( 272). Buspirone is often a useful 
alternative (348).

Although severe disruption in the sleep–wake cycle is a common feature of dementia, the use of BZDs in such cases may also produce significant behavioral toxicity. 
Alternative drug approaches include bedtime use of olanzapine in nondepressed patients or trazodone in depressed patients.

Benzodiazepine Discontinuation in Elderly Patients

Evidence indicates that abrupt discontinuation of long-term BZD use may be associated with severe withdrawal symptoms, including confusion, disorientation, and 
hallucinations in elderly patients ( 332, 336, 337). Gradual discontinuation, however, appears to be tolerated as well by the elderly patients as by the younger patients 
(349). The cognitive impairment associated with BZD administration is reversible with drug discontinuation, often improving memory and concentration ( 306, 307).

BZD hypnotics such as midazolam and triazolam are primarily metabolized via the P450 3A3/4 microenzyme system. Other BZDs often used as hypnotics, such as 
diazepam, can also be metabolized by CYP 33/4 and CYP 2C19. Any drugs that act as inhibitors or inducers of these isoenzymes could increase or decrease BZD 
levels, respectively (350). Thus, ketoconazole, macrolide antibiotics (e.g., erythromycin), SSRIs (e.g., fluoxetine-norfluoxetine and fluvoxamine), and other 
antidepressants (especially nefazodone) may decrease clearance and increase BZD levels to potentially toxic ranges. Conversely, rifampacin, CBZ, and 
dexamethasone may increase clearance and decrease BZD levels to potentially subtherapeutic ranges.

Alternative Therapies

Drug Therapy

Despite the serious drawbacks to the use of BZDs in elderly patients, there are few pharmacological alternatives.  Barbiturates and meprobamate  have a high 
incidence of adverse effects and toxicity and should not be used. Small doses of sedating antidepressants, although generally well tolerated as hypnotics in younger 
patients, may produce a higher incidence of anticholinergic effects in the elderly. Antihistamines, a common ingredient in over-the-counter sleeping aids, are less 
effective than BZDs and may cause delirium if dosage is not carefully adjusted. Although chloral hydrate is contraindicated in patients taking drugs that may interact 
adversely with it (e.g., warfarin, phenytoin), it is unlikely to cause habituation or delirium ( 330). Confusion and hallucinations, however, have been reported ( 351).

Buspirone may be an effective anxiolytic in the elderly patient and less likely than BZDs to produce excessive sedation ( 352, 353, 354 and 355). Dizziness, however, 
may be a problem. Zolpidem or zaleplon, particularly in lower doses (i.e., 2.5 to 5.0 mg at bedtime) may be viable alternatives ( 356). The elimination half-life of these 
two agents is approximately 3 hours in the elderly. Although it has sleep-enhancing properties similar to BZD hypnotics, it is less likely to alter sleep architecture. 
Whereas antidepressants and b -blockers may be useful alternatives in younger patients, no data document their effectiveness for anxiety in elderly patients ( 307). 
Although antipsychotics may be helpful in reducing severe agitation, their side effect profile makes them unsuitable for use in subjective anxiety states ( 300, 307).

Nondrug Therapies

Nondrug therapies include patient education regarding the following:

Good sleep hygiene and what constitutes “normal” sleep
Avoidance of stimulating substances (alcohol, caffeine)
Reduction of environmental stimuli that may disturb sleep (noise, light)
Reducing worry at bedtime
Regular exercise (302) (see also Chapter 12)

Efforts directed toward helping patients understand and cope with specific problems (e.g., bereavement, finances, illness, reduced social interactions) should be 
considered whenever possible. Various psychotherapies may also be useful ( 300).

Whenever considering drug treatment of dyssomnia in an elderly patient, several issues should be carefully considered. The first is whether a sleep disorder can be 
explained by another psychiatric or medical condition, which should be addressed first (e.g., an antidepressant for sleep disruption prescribed after a major 
depressive episode or analgesics in a patient with disabling pain of arthritis). Next, consider whether any prescribed or nonprescribed drugs could explain the 
disorder. Over-the-counter agents and excessive caffeine ingestion may go unappreciated unless inquired about. Nonpharmacological interventions often suffice. In 
particular, a detailed review of sleep hygiene issues combined with instruction about stimulus control and sleep restriction may be most useful.

If a medication is judged appropriate, we suggest an initial trial with low doses of zolpidem or zaleplon (e.g., 2.5 to 5 mg at bedtime) or a short- to 
intermediate-acting BZD hypnotic (e.g., estazolam, 0.5 to 1 mg at bedtime).  When drug therapy is initiated, it is extremely important to monitor older patients for 
cumulative effects, given their heightened organ system sensitivity (e.g., CNS) and decreased clearance rates (e.g., hepatic compromise). If sleep problems persist 
beyond 2 weeks, a careful reassessment of diagnosis should be undertaken before represcribing a sedative-hypnotic.

Conclusion

Like for the very young, the aging body and mind are in many respects uncharted territory when considering psychopharmacotherapeutic interventions. What is 
known is that drug management is often unnecessary, may do more harm than good, and when used may adversely interact with a host of other medications that 
elderly patients require. Although the judicious use of psychotropics may be warranted in certain situations, the clinician must remain especially vigilant when 



choosing this course of action.

THE DYING PATIENT

Perhaps no other area in medicine and psychiatry has been more neglected than the appropriate role of psychopharmacotherapy for the dying patient 
(357). The need for more careful attention to and, when ethically feasible, controlled studies in this area is supported by a report from the National Hospice Study, 
which found that a variety of psychotropic drugs were used to manage terminal cancer, including antidepressants in 3% of patients, antihistamines in 2%, barbiturates 
in 7%, BZDs in 16%, and antipsychotics in 7% (358). In this context, our intention is to review the role of these agents in the dying patient as part of an overall 
treatment strategy to effectively manage their symptoms, as well as to improve their quality of life.

Patients often undergo a protracted course [e.g., acquired immunodeficiency syndrome (AIDS), newly diagnosed cancer, primary degenerative dementia], whose 
ultimate outcome may be years away. This allows for numerous opportunities to intervene with a variety of therapeutic modalities including various psychotropics, 
depending on the particular phase or presenting symptoms. The eventual goal of all these therapeutic interventions is to provide the best circumstances possible to 
enhance the quality of life and ultimately for a peaceful death.

While we focus on medication management, Fawzy et al. (359) have emphasized the integral role of various psychiatric interventions, including the following:

Health education
Behavioral training and stress management
Individual psychotherapy
Short-term, structured, psychosocial support groups

Complicating the proper assessment and, by implication, the most appropriate therapy for many patients, is the very real possibility of neuropsychiatric syndromes 
that may mimic classic psychiatric disorders, exacerbate them, or coexist with such disorders as major depression, panic attacks, and brief reactive psychosis. Thus, 
the CNS may be affected by various primary malignancies or secondary metastases; cardiovascular disorders, leading to ischemic episodes or hemorrhagic events; 
and several HIV-related complications.

Analgesics

One of the primary goals is to control pain. Thus, pain must frequently be factored into both the assessment and treatment equations, because it is often an 
ongoing symptom for the terminally ill. Its management, as well as the amelioration of associated psychiatric disturbances, is a major focus. For example, the World 
Health Organization has summarized the basic pharmacological principles of cancer pain management in an “analgesic ladder” ( 360, 361), which incorporates the 
following recommendations:

Mild pain: nonopioid analgesic with or without an adjuvant agent
Moderate pain: weak opioid with or without a nonopioid or adjuvant agent
Severe pain: strong opioid with or without a nonopioid or adjuvant agent

Adjuvant agents can include a variety of drugs, many of which are psychotropics (e.g., antidepressants, anticonvulsants, anxiolytics, antipsychotics, 
psychostimulants).

Although a common and severe problem in certain disorders, pain is frequently mismanaged ( 362). In part, this may be due to the incorrect use of analgesics, but it 
may also be complicated by a “cure-oriented” culture and concerns about criticism for practicing euthanasia ( 363). In this context, the hospice movement has provided 
a means for terminally ill patients to be cared for in the intimate and comforting surroundings of their own homes, while affording the family or significant others the 
opportunity to serve as primary caregivers.

There are two major classes of pain medications, nonopioids and opioids. The nonopioids used to treat mild pain include agents such as acetaminophen, both steroid 
and nonsteroidal antiinflammatory drugs (NSAIDs), and acetylsalicylic acid. Anticonvulsants suppress neuronal firing and are also helpful in neuropathic pain. 
Antiinflammatory agents (e.g., NSAIDs or corticosteroids) may be particularly helpful when bony involvement occurs and are often used for low-intensity pain. Steroids 
decrease inflammatory edema and are useful in cases of nerve and spinal cord compression, lymphedema, visceral pain caused by organ enlargement, and bone 
pain. Finally, short-term corticosteroid therapy may also produce euphoria (thus ameliorating less severe depressions) as well as reverse anorexia.

Moderate pain can be treated by nonopioid–weak opioid combinations, such as acetaminophen with codeine, or acetaminophen with oxycodone. The strong opioids, 
such as morphine and hydromorphone, are the primary agents used to treat severe pain. Transdermal or oral transmucosal fentanyl (an anesthetic found to have 
analgesic properties) is another option and can be effective for up to 72 hours ( 364, 365). Opioid doses should be adjusted to the patient's report of discomfort, 
recognizing that those with chronic pain often do not display the usual objective signs such as moaning, grimacing, or decreased activity. “As-needed” dosing is not 
appropriate for continuous pain, and long-acting morphine can be given orally every 8 to 12 hours, with short-acting morphine as needed for breakthrough pain. 
Morphine has no ceiling effect, and the risk of respiratory depression and sedation is low as long as pain is present ( 366). Addiction should not be a concern, even 
though a patient becomes tolerant to drugs and requires higher doses, especially because pain often increases as the disease advances. Clonidine or bupivacaine 
combined with epidural narcotic analgesics have been used to control intractable pain, especially when neurogenic in origin ( 367). Meperidine should never be 
used when caring for terminally ill patients because of its short half-life, toxic metabolites, and poor oral efficacy  (368).

Antipsychotics may be useful adjuncts, facilitating sedation, diminishing nausea and vomiting, and perhaps serving as coanalgesics. Antidepressants such as the 
SSRIs (e.g., fluoxetine, sertraline, paroxetine) or amitriptyline enhance CNS serotonin activity, a neurotransmitter that inhibits pain, with the usual analgesic dose of 
these agents often being lower than that required for an antidepressant effect ( 369). Anticonvulsants such as CBZ or clonazepam may improve neuropathic pain when 
used alone or in combination with antidepressants ( 370).

Although analgesics and adjuvant agents are the mainstay of effective pain management, nondrug approaches such as relaxation techniques, imagery, and hypnosis 
can also help to raise a patient's threshold for pain, allowing for lower doses or less frequent administration of such agents.

Anxiolytics and Sedative-Hypnotics

Anxiety is a universal phenomenon, occurring in myriad circumstances. Dying patients experience various degrees of apprehension, at times culminating in 
debilitating anxiety (e.g., GAD, panic attacks, phobic symptoms). Whereas a variety of anxiolytics, antidepressants, and narcotics may ease the anxiety of these 
patients, perhaps the most therapeutic intervention that can be offered is a person's time to lend support and empathy. Indeed, adequate contact or providing other 
allied specialists to offer support and the opportunity to express feelings may often diminish or even preclude the need for antianxiety medication. Thus, initial 
strategies to reduce stress and related symptoms, including supportive psychotherapy, deep breathing exercises, guided imagery, and hypnosis, can all be helpful in 
minimizing a patient's discomfort (371).

In more severe episodes, especially those complicated by panic, BZDs may be useful. In this context, we emphasize that patients should be actively discouraged from 
using over-the-counter sedatives, many of which possess significant anticholinergic properties. Clinicians also need to consider the cumulative effects of BZDs, 
because they are primarily metabolized through the liver, and hepatic function of these patients is often compromised. Thus, agents with longer half-lives (e.g., 
diazepam, flurazepam) may result in excessive daytime sleepiness, apathetic states, and confusion, with or without paradoxical agitation (which may already be 
present as part of the dying process), and should be avoided. Agents with the shortest half-life, such as triazolam, may not be well tolerated either because they often 
cause interdose withdrawal symptoms, amnesia, and worsening of neurocognitive functioning. Thus, short- to intermediate-acting agents, such as oxazepam, 
lorazepam, and alprazolam, are preferable. Lower initial doses (e.g., 0.5 to 1 mg lorazepam or 0.25 to 0.5 mg alprazolam given on an as-needed basis) are the 
preferred strategy. As a patient reaches an end-stage phase and is unable to swallow, lorazepam can be given sublingually or subcutaneously in much higher doses 
(up to 2 mg every 1 to 2 hours as needed).

Midazolam has also been used as an effective medication in palliative medicine when symptom management supersedes the problem of side effects  (372, 
373). It is used for a variety of indications, including for terminal agitation, for muscle relaxation, and as an anticonvulsant. Recommended therapy is a loading 



subcutaneous dose of 5 to 10 mg, depending on weight, age, and degree of debility, followed by a continuous infusion of 1.5 mg per hour. The rate is titrated by 0.5 to 
1.0 mg per hour, with boluses of 3.0 mg.

An alternative strategy, particularly when considering a drug to alleviate sleep disturbances, may be a sedating antidepressant such as trazodone (25 to 50 mg at 
bedtime). A second strategy is the use of the nonbenzodiazepine anxiolytic buspirone (5 to 15 mg per day as a starting dose). Although this agent appears to avoid 
many of the complications associated with BZDs, its slower onset of action and lack of benefit in some patients have limited its use. A third approach may be the 
opioids, which when used to control pain can also alleviate anxiety. For example, morphine for those with advanced terminal illness has been particularly helpful in 
decreasing associated anxiety, especially in those experiencing significant dyspnea.

Antipsychotics

Often, toxic organic states that may be complicated by psychotic symptoms develop in terminally ill patients. Acute confusion has been reported in up to 85% of 
terminal cancer patients, with restlessness and agitation occurring in up to 42%. Unfortunately, the cause of delirium is determined in only 21% of these patients ( 373, 
374). Common sources can include the following:

Hyponatremia
Hypoglycemia
Hypercalcemia
Medications (including steroids, nonprescription medication, digoxin, and anticholinergic drugs)

Whereas the development of classic disorders such as schizophrenia in a dying patient with no previous history is an unlikely occurrence, many symptoms, such as 
hallucinations, delusions, and disordered thinking, are commonly encountered. Some episodes may be reversible and, when the causative source is recognized, can 
be readily treated by the physician. For example, high-dose steroids are often used to manage metastatic brain lesions, but it is also well known that they can induce 
a psychotic state. Simply reducing the dose, when possible, may quickly abort a psychotic episode.

When medication is required to manage psychotic symptoms, low-dose, higher potency antipsychotics with less problematic adverse effect profiles are usually the 
drugs of choice. Thus, agents such as haloperidol or risperidone, lower in anticholinergic, antihistaminic, and a-adrenergic blocking properties, are better than 
antipsychotics possessing such properties (e.g., chlorpromazine, thioridazine). Doses required are often dramatically less than the typical starting amounts used in a 
healthy, young adult schizophrenic patient. Patients experiencing a toxic organic psychosis can often be managed with as little as 0.5 to 1 mg haloperidol given i.m. or 
i.m. or risperidone given in liquid form in doses as low as 0.25 mg, with doses repeated on an as-needed basis. In the home, haloperidol can also be given orally or 
subcutaneously. Standard doses (e.g., 5 to 10 mg per day haloperidol, 3 to 6 mg per day risperidone) are not generally necessary and may worsen rather then 
improve a toxic psychotic state. The rule is to start with very low amounts and to proceed very slowly with small dose increments.

It is also important to remember that these agents are primarily metabolized by the liver, and because various medical disorders can compromise hepatic 
function (e.g., congestion secondary to heart failure, metastases, or cirrhotic states), the elimination half-lives of these drugs may be significantly 
prolonged. This may lead to excessive accumulation over several days to weeks of treatment, ultimately culminating in further deterioration. Thus, the judicious use 
of as-needed or short-term drug use is ideal.

Antidepressants and Mood Stabilizers

Depression

If depression occurs, it is usually a transitory phenomenon, requiring sensitivity and supportive interventions to help work through this phase of the dying process 
(375). Indeed, feelings of loss, loneliness, hopelessness, anxiety, grieving, and spiritual distress are at times more intense than the physical symptoms, and social 
withdrawal is a natural occurrence as the active phase of dying begins ( 375, 376).

More severe forms of depression with classic neurovegetative signs can pose a complicated management issue. For example, many of the classic depressive signs 
and symptoms (e.g., anorexia, weight loss, disrupted sleep, fatigue, psychomotor retardation) are not only typical of a major depression but also common in patients 
suffering from a terminal condition.

As noted earlier, because the possibility of an unrecognized neuropsychiatric phenomenon is always a danger, antidepressants with fewer adverse effects, 
particularly anticholinergic-related, are the preferred treatment. Little information is available on the use of more recent antidepressant classes (e.g., SSRIs, 
bupropion, venlafaxine, nefazodone, or mirtazapine) for the dying patient. If drug therapy is required and there is a significant agitated component (e.g., insomnia, 
anxiety) associated with the episode, a more sedating agent, such as trazodone, may be helpful, especially because it has anticholinergic and cardiotoxic properties 
(377). In patients in whom excessive fatigue or sedation is a problem, low doses of less sedating drugs, such as bupropion (e.g., 25 mg) or fluoxetine (e.g., 5 to 10 
mg), may be more useful.

Suicide

In any terminally ill patient, the issue of suicide must be acknowledged and discussed, especially during periods of more severe depression.  As a patient's 
physical and cognitive status begins to deteriorate, the risk may become even greater. For example, it is estimated that patients with Huntington's disease have a 25% 
suicide rate during the course of their illness ( 378, 379). In contrast, fewer patients suffering from terminal cancer commit suicide ( 380).

Developing good rapport early in the treatment relationship is critically important so that the individual can more comfortably talk about increasing thoughts or 
intentions of suicide. During the course of their decline, many terminally ill patients verbalize, “Is life worth living like this?” or “I wish this were over; how long can this 
go on?” Caregivers should listen supportively, validate these feelings as normal, and attempt to find ways to improve the quality of life.

In more emergent circumstances (e.g., mood is rapidly deteriorating), patients suffering from such conditions as Huntington's or AIDS may benefit from a course of 
ECT, which can often work quickly, perhaps avoiding an unnecessary tragic outcome. To achieve optimal efficacy and minimize cognitive complications, 
unilateral-nondominant electroconvulsive therapy with high electrical dose stimulus may be the preferable method of administration, if this modality is used ( 381, 382).

Mania

Manic syndromes are a possible complication in terminal patients, even in those who do not have a prior personal or family history of bipolar disorder. Gilmer and 
Busch (383), for example, reported on one AIDS patient in whom manic symptoms developed associated with zidovudine (AZT) therapy, which remitted when the drug 
was discontinued, only to return when reintroduced. They also reported on two other patients who were able to continue AZT when lithium was added to control their 
manic symptoms. Although not as common as depression, anxiety, and reactive psychosis, when mania occurs, it may pose a more serious hazard. Thus, given the 
often belligerent and explosive nature of the syndrome, an effective treatment must be quickly instituted. Again, very low doses of a more potent antipsychotic, such 
as haloperidol (0.5 to 5 mg i.v., repeated as necessary) may abort the development of a full manic syndrome. This may be a particularly useful strategy in HIV 
patients, because the intravenous route of administration is less likely to induce acute extrapyramidal reactions, in contrast to the more typical oral administration. 
Alternatively, olanzapine has been demonstrated to have antimanic, as well as antipsychotic effects ( 384, 385). Its anticholinergic properties, however, must be 
considered, dictating lower and perhaps less effective doses.

Conclusion

Traditional medical interventions seek a cure or attempt to prolong life. Many terminally ill patients no longer wish to prevent death, but rather want to die peacefully 
and pain-free at home. The treatment of such cases is often complicated by the frequent development of psychiatric symptoms, in addition to the terminal disease 
process. Effective strategies are needed to manage pain, anxiety, psychosis, depression, and mania. With increasing frequency, drug therapies are used in the 
context of the hospice movement, which developed out of the specialized needs of the dying patient, perhaps too long overlooked by the medical profession. Thus, 



psychiatrists should anticipate increasing involvement in the hospice team, with a special reliance on their expertise in psychopharmacotherapy.

THE ALCOHOLIC PATIENT

The World Health Organization defined alcoholism as a chronic behavior disorder manifested by repeated drinking of alcoholic beverages in excess of community 
norms for dietary and social purposes and to an extent that it interferes with one's health or social and economic functioning ( 386).

Subsequently, a committee composed of representatives from the National Council on Alcoholism and Drug Dependence and the American Society of Addiction 
Medicine have developed a definition that includes typical behavioral changes, as well as the concept of denial ( 387). They characterized alcoholism as the following:

A primary chronic disease with genetic, psychosocial, and environmental factors influencing its development and manifestations
Often progressive and fatal
Impaired control over drinking
Preoccupation with this drug
Use despite adverse consequence
Distortions in thinking, especially denial
Continuous or periodic

After heart disease and cancer, alcohol-related disorders are considered the third most important health problem in the United States, estimated to 
account for at least one fourth of all hospitalizations in this country. Almost 50% of those who suffer from alcohol dependence also abuse other legal and illicit 
drugs (see Appendix D). Alcohol is involved in 25% to 35% of all suicides and 50% to 70% of all homicides; it also figures prominently in accidental deaths and 
domestic violence (388, 389). Furthermore, causes of death resulting from excessive alcohol use include the following:

Cirrhosis
Cancers of the oropharynx
Breast cancer in women
Injuries and other external causes in men (390)

In contrast, moderate alcohol consumption in the middle-aged and elderly slightly reduced overall mortality risk.

Of the approximately 100 million Americans who imbibe, about 10% suffer from alcoholism, while consuming about 50% of all alcoholic beverages in this country. 
There are also an estimated 10 to 12 million “problem drinkers,” with men's risk for development of severe problems being three to four times higher than women's. 
Although the heaviest drinking occurs at an earlier age for men than for women, the abstinence rate for both sexes begins to increase after age 50 years ( 391). The 
“end-stage” drinker constitutes less than 3% of the alcoholic population and describes an individual who is, generally,

Unemployed
Transient
A daily drinker
Without social and economic support
In a deteriorated psychological and physical state

Adolescents abuse alcohol more frequently than any other drug, with an incidence ranging from 15% to 25%. Traffic accidents involving teenagers often have 
alcohol as a contributing factor, and the number of traffic-related deaths increases or decreases concomitantly with the lowering or raising of the legal drinking age in 
various states.

The precise incidence of alcoholism in the elderly remains unknown, but retired and recently widowed men seem to be at higher risk (392). Physicians and family 
members often overlook the effects of alcohol on an elderly person's physical and psychological health and may mistake this problem for an organic mental disorder. 
In the elderly, preexisting organic mental disorders, a decreased volume of distribution, and the concurrent use of other medication may potentiate the effects of 
alcohol on cognition, affect, and behavior (see “ The Elderly Patient” earlier in this chapter).

Strong evidence indicates at least a familial pattern and perhaps a hereditary basis for some types of alcoholism ( 393). More recent data show that genotype accounts 
for approximately 33% of the overall variance in liability ( 394). In addition, specific neurocircuitry and neurochemical systems appear to be important in the etiology of 
alcoholism (395). Thus, positive reinforcement may be mediated by activation of g-aminobutyric acid (GABA) A receptors, release of opioid peptides and dopamine, 
inhibition of glutamate receptors, and interactions with the 5-HT system. Furthermore, neurobehavioral effects of alcohol and their association with these various 
neurotransmitters serve as potential targets for novel drug therapies.

Alcohol dependence requires intervention aimed at medical, psychological, and social complications. The goal is to reduce or eliminate the desire to drink, to produce 
a reduction or cessation in alcohol consumption, and to minimize its harmful consequences. Treatment involves detoxification and rehabilitation ( 396).

Alcohol-Related Psychiatric Complications

Alcohol abuse is associated with many psychiatric complications, starting with those involving acute consumption or withdrawal:

Intoxication and its complications (e.g., disinhibition, aggressiveness, depression, and suicide)
Idiosyncratic (or pathological) intoxication
Withdrawal syndrome, which may include tremors, hallucinosis, seizures, and delirium (e.g., delirium tremens)

A patient who is intoxicated or undergoing alcohol withdrawal should be hospitalized for management if any of the following are present:

History of severe withdrawal symptoms
Recent seizure or history of withdrawal seizures
Recent head trauma
Serious medical complications (e.g., pancreatitis, gastrointestinal bleeding, hepatitis, cirrhosis, or pneumonia)
Delirium or hallucinosis
Temperature greater than 101° Fahrenheit
Significant malnutrition or dehydration
The Wernicke-Korsakoff syndrome
Severe depression or suicide risk (397)

In regard to this last issue, the question of co-morbid depression associated with alcohol dependence can represent a difficult clinical picture. Whereas 
antidepressants may be appropriate and useful, premature intervention may be unnecessary. Dackis and colleagues ( 398), for example, found that 80% of 49 
severely depressed alcoholics remitted after 2 weeks of unmedicated sobriety. They concluded that many severe depressions are alcohol-induced organic mood 
syndromes and improve spontaneously with abstinence.

Most intoxicated individuals do not need hospitalization, display none of the previous medical problems, and experience minimal withdrawal symptoms. Observing and 
treating them in the emergency room or a nonmedical detoxification center (i.e., social intoxication) for 6 to 12 hours may be all that is required.

Acute Alcohol Intoxication

Alcohol is similar to other general anesthetics in that it depresses the CNS. Clinically, however, it may appear to be a stimulant because it first suppresses 



inhibitory control mechanisms, resulting in early disinhibition. In general, the effect of alcohol on the CNS is proportionate to its blood concentration, but the 
effects are more marked when the concentration is increasing.

In the alert intoxicated patient, general management is primarily supportive and protective. Thiamine 100 mg i.m. is given initially and repeated three times a day 
orally for the next several weeks. A multivitamin preparation should also be given orally each day. If the patient is restless, a short-acting BZD such as lorazepam (1 to 
2 mg i.v., i.m., or orally) may be given and repeated as frequently as needed. If the patient is violent or severely agitated, an antipsychotic may be necessary with 
low-dose, high-potency agents, such as haloperidol (2 to 5 mg i.m. or i.v. as needed). If larger doses are necessary, one should reconsider the diagnosis.

Alcohol Idiosyncratic Intoxication

This syndrome has similarities to the paradoxical reaction seen with barbiturates or BZDs, as well as epileptoid syndromes, including temporal lobe seizures and 
intermittent explosive disorder. Brain injury from trauma or encephalitis may also predispose some to an abnormally excessive response to even small amounts of 
alcohol.

Clinical signs and symptoms include sudden onset of irrational, combative, or destructive behavior after ingesting relatively small amounts of alcohol. The behavior is 
atypical of the individual when not drinking, and usually begins within minutes to hours. After the acute outburst, the patient usually lapses into deep sleep and upon 
awakening has only fragmentary memory or total amnesia for the episode. Treatment should attempt to diminish stimulation as much as possible, and antipsychotics, 
such as haloperidol (2 to 5 mg orally, i.m., or i.v.) may reduce combative or destructive behavior.

Alcohol Withdrawal or Abstinence Syndrome

This condition may emerge after a period of relative or absolute abstinence, with the cause being unknown. The duration of drinking and quantity of alcohol required 
to produce noticeable symptoms vary widely. Abstinence may also result from intercurrent illness, hospitalization for an unrelated illness, or lack of money to buy 
alcohol. The full spectrum of this syndrome, which ranges from an early, mild withdrawal picture to delirium is frequently seen in large urban hospital emergency room 
settings.

Early withdrawal peaks at about 24 hours and rarely can emerge several days after cessation. Symptoms can clear in a few hours or last up to 2 weeks, and may 
include the following:

Tremulousness, which is the earliest and most common sign. Associated symptoms may last for 10 to 14 days, and include nausea, vomiting, tension, and 
insomnia.
Alcoholic hallucinosis, which usually consists of auditory hallucinations (but may also be visual) in the presence of a clear sensorium. They usually emerge within 
the first few days and may persist after all other withdrawal symptoms have resolved.
Seizures (“rum fits”), which are generalized motor events that usually peak 12 to 48 hours after cessation of alcohol consumption. Partial seizures suggest a 
focal lesion and require careful neurological evaluation.
Withdrawal delirium (delirium tremens), which usually appears 1 to 4 days after abstinence and peaks at about 72 to 96 hours. The mortality rate may be as high 
as 15% if serious complicating medical problems are also present. Clinical signs and symptoms include profound confusion, illusions, delusions, vivid 
hallucinations, agitation, insomnia, and autonomic hyperactivity. Death results from infection, cardiac arrhythmias, fluid and electrolyte abnormalities, or suicide 
(e.g., in response to hallucinations, illusions, or delusions).

Treatment

The treatment of alcohol withdrawal incorporates general supportive measures, as well as management of specific symptoms. Supportive measures include 
abstinence from alcohol, ample rest, adequate general nutrition, and reality orientation. It is important to treat the syndrome vigorously and, when appropriate, to 
prevent it by using sufficient doses of medication.

Typically, the BZDs are used on an as-needed basis to treat objective signs of withdrawal, such as tremor, tachycardia, or hypertension.  The longer-acting 
BZDs, such as chlordiazepoxide and diazepam, have the advantage of less frequent dosing but the risk of drug accumulation. The intermediate-acting agents, such 
as lorazepam, are less likely to accumulate but need to be administered more frequently to prevent reemergence of signs and symptoms. One approach might be 
lorazepam, 2 mg orally every 2 hours as needed, for as long as needed. The acute dose is then tapered over a 1- to 2-week period, using a twice-daily or 
three-times-daily regimen. Total daily doses of more than 10 to 12 mg are rarely required. A fixed-dose regimen may not work because of the variability in duration 
and severity of symptoms. In the severely agitated patient, lorazepam i.m. (2 mg per hour) or diazepam i.v. (5 to 10 mg slowly) may be necessary. b -Adrenergic 
blockers, such as atenolol, have been tried as adjuncts to BZDs to treat autonomic hyperactivity. For example, atenolol (100 mg orally daily) has been given for 
moderate to severe tachycardia. Occasionally, antipsychotics, such as haloperidol (2 to 10 mg i.m. or orally), may be needed.

Treatment of withdrawal seizures depends on whether there is a prior history. For example, in one study of patients who had experienced a withdrawal seizure, 
lorazepam 2 mg i.v. was significantly more effective than normal saline placebo in reducing the risk of a recurrent seizure ( 399). If there is no history, prophylactic 
anticonvulsants will probably not help. Furthermore, BZDs used for sedation also have anticonvulsant properties, so adequate doses should minimize the risk of 
seizures. If an antipsychotic is required, one should avoid agents that can lower the seizure threshold and cause extrapyramidal symptoms and hypotension. Patients 
with a more complicated history of withdrawal or other seizure disorders are at greater risk and should be given an anticonvulsant. If the patient is currently receiving 
a maintenance dose, it should be continued. If the patient is not receiving medication or if it was discontinued 5 or more days previously, a loading dose of phenytoin, 
15 mg/kg intravenously in saline, could be given at a rate not to exceed 50 mg per minute. Maintenance doses should be started 24 hours later. Some withdrawal 
seizures can be prevented by restoring serum magnesium levels with magnesium sulfate (2 mL of a 50% solution, up to three doses), given with intravenous fluids 
over 8 hours.

Treatment of delirium includes the following:

Reduce environmental stimulation.
Monitor vital signs frequently.
Restrain combative or agitated patients.
Monitor fluid and electrolyte balance, correcting any imbalance.
Maintain blood pressure with intravenous saline and glucose.
Give thiamine, 100 mg i.m. initially, then 100 mg orally three times a day.
Replenish other vitamin stores with folate, B-complex, and multivitamin supplements.
Give a BZD, such as diazepam, 5 to 10 mg orally every 1 to 2 hours, as needed for sedation, with a maximum of 80 to 100 mg per day. If the patient is severely 
agitated, give 5 to 10 mg diazepam intravenously slowly every 20 minutes, until the patient is sedated.
If necessary, use low-dose high-potency antipsychotic, such as haloperidol (2 to 5 mg i.m. every 2 to 4 hours), to control acute symptoms on an as-needed 
basis.
Search for and treat complicating illnesses such as pneumonia, gastrointestinal bleeding, hepatic decompensation, pancreatitis, subdural hematoma, and 
fractures.

Alternative adjunctive strategies with some evidence for efficacy include the following:

Clonidine
b-Blockers
Other anticonvulsants (e.g., valproate)
Calcium antagonists (400)

Complicating Medical Conditions in the Alcoholic Patient

Because several major diseases are commonly associated with alcoholism, treatment of alcohol-related psychiatric disorders may have to be modified if one of these 



conditions is present.

Cirrhosis

Ninety-five percent of all alcohol is metabolized in the liver; the remaining 5% is excreted via the kidneys and the lungs (see Chapter 3). The rate of 
metabolism increases with fasting and after protracted periods of drinking. Alcohol has a direct toxic effect on the liver, and whereas significant hepatic damage 
develops in only 10% to 20% of long-term heavy drinkers, BZDs must be used cautiously because they are primarily metabolized by this organ. If there is evidence of 
disease, oxazepam and lorazepam are the BZDs of choice because they are not metabolized by the liver. When oral drugs cannot be used, lorazepam (2 to 8 mg i.m. 
daily) is preferred.

As discussed in Chapter 3, the phases of alcohol consumption can have varying effects on the metabolism of concomitantly administered psychotropics. Thus, acute 
alcohol ingestion generally interferes with the metabolism of drugs, increasing plasma concentration. Ingestion over several weeks stimulates hepatic enzymes, 
accelerating the metabolism of many other drugs. Finally, cirrhosis induced by long-term alcohol consumption diminishes enzyme concentration and liver mass, again 
increasing plasma levels of various concurrently administered drugs metabolized by this system. Fluid and electrolyte therapy must take into account the development 
of ascites and the possibility of right-sided heart failure. Salt restriction to 500 mg per day and bed rest are the initial conservative treatments, with medical 
consultation usually required.

Other Medical Conditions

Because heavy cigarette smoking is typically associated with alcohol dependence and may lead to impaired pulmonary function, BZDs should be used more 
cautiously to reduce the risk of oversedation and respiratory depression. Hypoxia can cause agitation and is exacerbated by treatment with sedative drugs. Again, 
shorter half-life agents and those with fewer active metabolites should be used (e.g., oxazepam or lorazepam). Alcoholic patients also have an increased risk of 
aspiration of gastric contents or infected oropharyngeal material, with resulting aspiration pneumonia.

Erosive gastritis caused by recent excessive ingestion of alcohol is the most common cause of gastrointestinal bleeding in alcoholics. Bleeding usually subsides with 
cessation of drinking and administration of antacids. If the patient has cirrhosis, bleeding from esophageal varices must be suspected.

Alcohol-Related Neurological Disorders

The following chronic neuropsychiatric disorders may arise from nutritional deficiencies, gastric malabsorption, and hepatic dysfunction:

The Wernicke-Korsakoff syndrome
Cerebral cortical atrophy (alcohol-associated dementia)
Cerebellar degeneration
Polyneuropathy
Alcohol myopathy
Pellagra (401)

Deficiencies of thiamine and B vitamins arising from poor nutrition and malabsorption are usually the basis for these neurological sequelae.

The Wernicke-Korsakoff syndrome consists of both an acute (i.e., Wernicke's encephalopathy) and a chronic phase (i.e., Korsakoff's psychosis). The acute 
encephalopathy may be precipitated or worsened by carbohydrates (including intravenous glucose) unless thiamine is also replenished before or during 
administration. Wernicke's encephalopathy may first be manifested by the following:

Mental status abnormalities, especially global confusion, inattentiveness, and a hypokinetic delirium
Ataxia
Ocular findings, including nystagmus (horizontal or vertical), weakness or paralysis of the lateral recti muscles, and weakness or paralysis of conjugate gaze

Korsakoff's psychosis is most characterized by the following:

Anterograde and retrograde amnesia
Decreased insight
Apathy
Inability to learn

Although confabulation (unconscious fabrication of facts because of memory impairment) is often considered a key symptom, it is not always present. Thiamine, 
initially given i.m. and then orally (100 to 300 mg per day), can improve many of these symptoms, assuming irreversible changes have not occurred.

Pellagra is often characterized by mental abnormalities such as anxiety, irritability, and depression. The classic symptoms of pellagra are known as the “4 Ds”– 
dementia, diarrhea, dermatitis, and death. Inflammation of mucosal surfaces, weakness, anorexia, and other gastrointestinal disturbances are also seen. Niacin (300 
to 500 mg per day) is the definitive therapy.

Other neurological syndromes (e.g., cerebral cortical atrophy, myopathy, cerebellar degeneration) are also associated with alcoholism, but their pathogenesis is less 
certain than that of nutritional deficiency disorders. Abstinence from alcohol plus vitamin replacement and physical therapy comprise the standard treatment approach 
for these conditions.

Complicating Psychiatric Conditions in the Alcoholic Patient

Proper diagnosis, important with any illness, is even more crucial in treatment planning for patients with a dual diagnosis. Because psychoactive substance use can 
obfuscate the diagnosis, special care must be taken to preclude organically based syndromes. Thus, adequate periods of abstinence must first be achieved, and then 
the patient reexamined for residual symptoms compatible with a nonaddictive, non–substance-induced psychiatric disorder ( 402).

Important demographic information relevant to the pharmacotherapy of patients with a dual diagnosis can be gleaned from several studies. For example, in their 
report of chronic mentally ill patients, with or without addictions, Drake and Wallach ( 403) found that the dually diagnosed were

Generally younger
Usually male
More frequently hostile, suicidal, and disordered in their speech
Less compliant with medication
Less able to manage their lives in the community in terms of maintaining regular meals, adequate finances, stable housing, and regular activities

Smith and Hucker (404) note the following characteristics in the population of schizophrenic addicts included in their review of the literature:

More violence
More suicide
More noncompliance
Earlier psychotic breakdown
Exacerbations of psychosis
Relative antipsychotic refractoriness
Increased rates of hospitalization



Increased tardive dyskinesia
Poor prognosis overall

Additionally, Noordsy and colleagues ( 405) contribute data indicating that a family history of alcoholism in alcoholic schizophrenics is associated with a more severe 
course of illness, greater resistance to treatment, and more frequent abuse of other drugs.

Drug Therapy During Rehabilitation

Treatment is best approached by using a disease model in which alcoholism is considered a chronic medical disorder and not simply a psychological or 
social problem. As with any other chronic illness, relapse is a normal part of the recovery process. Because the etiology of alcoholism is unknown and it afflicts a 
heterogeneous population, therapeutic strategies must keep in mind that some will not respond to more accepted forms of management. In this context, agents that 
reduce one's desire to drink may be important adjuncts ( 406).

Disulfiram

Disulfiram (Antabuse) is an aversive drug that can be prescribed in conjunction with other forms of therapy such as Alcoholics Anonymous and individual counseling. 
Although controlled trials have not consistently demonstrated benefit with this agent in comparison with placebo, many clinicians believe it has a psychological effect 
that may attenuate impulsive drinking in selected patients ( 407). Furthermore, this strategy is recommended only for patients with good compliance and no serious 
physical condition (e.g., cardiovascular disease). After 6 to 12 months, disulfiram may be stopped if a patient has been able to remain sober; however, some patients 
may require the drug indefinitely to ensure sobriety. The usual loading dose is 250 to 500 mg per day for 3 to 5 days, although adverse effects may require a lower 
dose. Most patients are adequately maintained on 125 to 200 mg per day. A patient who drinks while taking this agent may experience facial flushing, sweating, 
headaches, nausea, vomiting, chest pain, dyspnea, weakness, dizziness, blurred vision, and confusion within minutes. Respiratory depression, shock, arrhythmias, 
seizures, and death are rare. Before disulfiram is prescribed, patients must be informed about these adverse effects and about the possibility of a serious 
disulfiram-ethanol reaction; patients must be aware that many foods and aftershave lotion contain alcohol, as well as some over-the-counter mouthwashes and cough 
syrups. Written informed consent should be obtained. Disulfiram may also interfere with the action of other commonly coprescribed drugs such as anticoagulants, 
phenytoin, and isoniazid.

Although disulfiram is sometimes helpful as an adjunct to nonpharmacological treatments for alcoholism, it has the potential to worsen psychosis. Kofoed ( 408, 409) 
notes, however, that these findings are based on untreated chronically affected patients given high doses. He and his colleagues used disulfiram with a small number 
of dually diagnosed psychotic and alcohol-dependent patients after they were stabilized on appropriate antipsychotic medications. They found that compliance with 
disulfiram therapy in their dual-diagnosis group was as good as in primary alcoholic outpatients. They also reported no particular problems, concluding that disulfiram 
seemed less of a risk than continued alcohol misuse (410, 411).

Opioid Antagonists

Several studies have indicated that the opioid system may be involved in the regulation of alcohol intake in various animals. Naltrexone has been shown to reduce 
alcohol consumption in alcohol-craving animals ( 412, 413). Two well-controlled studies using naltrexone in humans produced dramatically effective results ( 414, 415). 
Thus, the FDA has approved this agent (under the trade name Revia) as an adjunct to a comprehensive treatment plan. Typical starting doses are 25 to 50 mg per 
day by mouth. A large multicenter usage study reported that in 570 patients on naltrexone, the most common adverse effects were nausea (9.8%) and headache 
(6.6%), with 15% of patients dropping out because of nausea (416). Although no deaths occurred, a single case resport has raised the question of a possible 
association between naltrexone and rhabdomyolysis ( 417).

More recently, a double-blind, placebo-controlled trial with another opioid antagonist, nalmefene (20 or 80 mg per day), found that this agent had a significant benefit 
over placebo in preventing relapse to heavy drinking ( 418).

The promising findings of the trials already mentioned, as well as the possible benefits of opiate antagonists in treating symptoms of schizophrenia or bipolar disorder 
without alcohol dependence or co-morbid alcohol and cocaine dependence, however, warrant studies in these difficult-to-treat populations ( 419, 420, 421 and 422). 
Furthermore, some data support a synergistic therapeutic effect when naltrexone is combined with cognitive-behavioral therapy ( 423).

In summary, naltrexone and perhaps other opioid antagonists such as nalmefene are promising agents in the pharmacotherapy of alcohol dependence 
with or without coexisting psychiatric and addictive disorders  (418).

Acamprosate

Acamprosate (calcium acetylhomotaurine) has a chemical structure similar to homotaurine and GABA and appears to normalize N-methyl-D-aspartate (NMDA) 
receptor tone in the glutamate system.

Results from animal studies indicating a decrease in voluntary alcohol intake led to a number of double-blind, placebo-controlled trials involving more than 4,500 
patients with alcohol dependence (424). In a review of these data, Mason and Ownby (424) found that 14 of 16 studies demonstrated a significantly superior benefit 
from acamprosate versus placebo in terms of the following:

Greater rate of treatment completion
Time to first drink
Abstinence rate
Cumulative abstinence duration

Dose-response data indicate that 2 grams per day was optimal. In addition, this agent demonstrates an excellent safety profile, with loose stools or diarrhea being the 
only adverse effects reported more often than with placebo. Other data indicate that this agent can be safely administered concurrently with disulfiram or naltrexone.

Alcoholism and Mood Disorders

Ample evidence shows that although alcoholism and depression are often associated, they may also present as distinct entities and not different presentations of 
identical processes (425). In this context, Schuckit et al. (426) addressed the issue of induced versus independent MDD in 2,945 alcoholics. These authors concluded 
that it was possible to distinguish between substance-induced and independent episodes. However, common symptoms often overlap, at times making proper 
diagnosis more difficult.

Clinical studies of depressed alcoholics give some suggestions of the course of treatments. Brown et al. ( 427) demonstrated that those male patients in their sample 
with dual diagnoses of alcohol dependence and a mood disorder did not demonstrate more severe depressive symptoms or a slower recovery than their counterparts 
with either diagnosis alone. Evidence from another study shows that depression in schizophrenic alcoholics on acute inpatient admission resolves within the same 
time frame as does depression in non-dually diagnosed alcoholics ( 428). If supported and broadened by further investigation, this finding would simplify treatment 
strategies by including patients with a dual diagnosis in established trends for mainstream addiction treatment.

Tricyclic Antidepressants

The role of tricyclics for depressed alcoholics has usually been limited to the period of acute withdrawal and not for longer-term maintenance. Other methodological 
problems with studies in this area include the following:

Relative inattention to different subtypes of depression
Inadequate use of TDM



Failure to monitor both mood and drinking behavior in response to treatment (429)

Despite these design flaws, many of the studies support the beneficial effects of tricyclic antidepressants in the treatment of depression associated with alcohol 
withdrawal. These benefits, however, do not exceed those of placebo after 3 weeks, and thus may have only limited application in actual clinical practice.

Of the antidepressants available, imipramine is the most extensively studied. A trial assessing this agent's effectiveness for alcoholism with co-morbid depression had 
certain advantages over its predecessors, including the following:

Lifetime histories to establish diagnoses of depression (thus avoiding transient depressive effects of alcohol)
A double-blind design during the second phase of the study
Adequacy of dosing as monitored by plasma levels (430)

Although criteria for response are incomplete, the investigators report that, of 60 alcoholics who had major depression and who completed an initial 12-week 
open-label trial of imipramine, 27 (45%) responded, showing improvement in both mood (posttreatment Hamilton Depression Rating Scale score = 3; SD = 3) and 
drinking behavior (30% achieving abstinence and another 15% at a “much reduced level”). These response rates were further enhanced after dose increases or 
treatment with disulfiram. Patients who improved with imipramine in the initial open trial were then randomized into a subsequent 6-month double-blind maintenance 
phase. During this phase, seven of 10 (70%) suffered a relapse on placebo, in contrast to only four of 13 (31%) on imipramine. Although the sample sizes were small, 
the investigators believed that this represented a significant improvement for those on medication in a common dual-diagnosis scenario.

Serotonergic Agents

New possibilities emerged with the introduction of the SSRIs.  Basic studies using these agents in animals substantiated a decrease in alcohol preference and 
consumption, whereas nonspecific monoamine uptake blockers (e.g., amitriptyline, doxepin) did not ( 431). Using animal models of spontaneous alcohol consumption, 
Gorelick reported evidence that increased brain serotonin activity tended to decrease alcohol preference and consumption. Extrapolating these results from the 
laboratory to the clinical arena, Gorelick and Paredes ( 432) then studied the effect of fluoxetine on alcohol consumption in 20 men with chronic dependence. After a 
28-day double-blind, placebo-controlled period, these investigators found that the fluoxetine group had a 14% lower alcohol intake, primarily during the first week. The 
beneficial effect was associated with a lower proportion of requests as well as less craving for alcohol. As in the imipramine outcomes, however, these investigators 
did not find a significant effect in later weeks (i.e., virtually no differences in scores on the Hamilton Depression and Anxiety Scales or the abridged Hopkins Symptom 
Checklist).

Although the mechanism of action of SSRIs in treating alcohol dependence remains unclear, Gorelick and Paredes ( 432) postulate that it is not due to motor inhibition 
or general sedation. Rather, they believe it may be “related to decreased appetite and food intake or a conditioned taste aversion mediated by increased brain 
serotonin activity.” Other competing theories have been summarized by Thomas ( 433):

Antidepressant and anxiolytic effects
Decrease in impulsivity
Extinction of reward contingencies

Several early outpatient studies of SSRIs used in early stage problem drinkers and chronic alcoholics also supported this trend by demonstrating reductions in various 
parameters used to measure drinking during variable time frames ( 434, 435, 436 and 437).

Garbutt and colleagues ( 407) reviewed the existing evidence for the usefulness of SSRIs in the management of alcoholic patients with and without significant 
depression or anxiety. The studies varied in design and outcome, but overall these investigators believed the data were limited and not promising ( 438, 439, 440, 441, 
442 and 443). Furthermore, the results may have been confounded by high rates of co-morbid mood and anxiety symptoms.

Trials with buspirone and ondansetron have yielded similar mixed results ( 444, 445, 446 and 447).

Mood Stabilizers

In general, all mood-stabilizing agents used for the dually diagnosed population can at least facilitate treatment of the psychiatric and the addictive 
disorder by stabilizing patients, thus promoting more appropriate participation in treatment.  Lithium, however, has not fulfilled its initial promise for the 
treatment of primary alcoholism with and without a concurrent affective disorder. Dorus and colleagues ( 448) studied 457 male alcoholics in a Veterans Administration 
collaborative study and found that lithium did not alter the use of alcohol in either depressed or nondepressed alcoholics. Specifically, they reported abstinence in 
38% of lithium-treated nondepressed alcoholics (compared with 28% of placebo-controlled subjects) and 32% of lithium-treated depressed alcoholics (compared with 
37% of their placebo-controlled subjects). Fawcett and colleagues ( 449) reported beneficial effects of lithium in 104 alcoholics studied in a double-blind, 
placebo-controlled design. They found, however, that 19 of 51 (37%) patients given lithium and 22 of 53 (42%) patients on placebo were abstinent at the 6-month 
follow-up, with the numbers being even more similar at 12-month follow-up.

Although lithium no longer appears promising to treat alcohol dependence itself, it may have a place in pharmacotherapy of the overall syndrome. A small pilot study 
(n = 12) by Nagel and colleagues (450) assessed lithium in a double-blind, placebo-controlled design focusing on recently (3 to 7 days before entry into study) 
detoxified alcoholics who manifested a syndrome resembling hypomania. Symptoms consisted of elevated psychomotor activity, grandiosity, irritability, a heightened 
desire for social contact, loquaciousness, and sexual preoccupation. The severity of symptoms was significantly decreased by treatment with low-dose lithium 
carbonate (serum levels 0.3 to 0.5 mEq/L), but was not affected by placebo treatment.

Anticonvulsants such as valproate and CBZ are effective mood-stabilizing agents and may be useful in withdrawal states from alcohol, BZDs, and cocaine  
(451, 452). Because lithium shows some utility in certain patients whose dual diagnosis includes bipolar disorder, and because the anticonvulsants attenuate several 
types of withdrawal syndromes, these agents may be useful and safe for selected alcoholic patients with bipolar and related disorders.

Alcoholism and Anxiety

Anxiety is a common complaint that invariably complicates addictive illnesses. Estimates of co-morbid anxiety and alcohol disorders range from 20% to 50%, with men 
more likely to self-medicate anxiety than women (453, 454 and 455). Some investigators have also found increased rates of alcoholism in family members of patients 
with anxiety disorders (456, 457). Patients with alcohol or drug dependence show a tendency for development of panic disorder earlier, and it has been suggested 
that repeated alcohol withdrawal may be the trigger for panic attacks in susceptible individuals ( 458, 459). Finally, BZDs, the primary pharmacological treatment for 
these disorders, are themselves addictive and sometimes associated with anxiety syndromes, especially on their discontinuation ( 460).

Two studies have evaluated buspirone for alcoholism with coexisting depression and anxiety ( 445, 446). This non-BZD, partial serotonin agonist with anxiolytic 
properties may be particularly valuable in treating a dual diagnosis because it is nonaddicting. In this light, Kranzler and colleagues' placebo-controlled trial of 
buspirone in anxious alcoholics indicated that this agent led to the following:

A greater likelihood of completing treatment
Reduction of anxiety symptoms
A slower rate of heavy alcohol relapse
More days of abstinence during the follow-up period ( 445)

Conclusion

To paraphrase William Osler, “If you know alcoholism, you know all of medicine.” This observation is particularly pertinent given alcohol's myriad neuropsychiatric 
manifestations, co-morbid mental disturbances, and complicating medical conditions. The interaction between alcohol and its related physical disturbances requires 
the careful use of various psychotropics to safely detoxify patients and to help prevent more serious medical or emotional complications. The use of BZDs should only 



be short-term, because many patients are likely to transfer their dependence from alcohol to these agents. Various drugs have the ability to decrease alcohol craving 
by different mechanisms and may benefit selected patients. Finally, those suffering from co-morbid medical or psychiatric disorders in addition to their alcohol 
disorder, require specialized management of these concurrent conditions to achieve a successful outcome.

THE HUMAN IMMUNODEFICIENCY VIRUS—INFECTED PATIENT

HIV-related psychological complications present a unique challenge to the clinician ( 460a). These patients not only have severe associated psychosocial stressors 
but also varied neuropsychiatric manifestations that complicate any potential intervention ( Table 14-9) (461, 462). In this context, one study found that AIDS patients 
with concurrent psychiatric disorders who were hospitalized for medical reasons had significantly longer average lengths of stay than their counterparts without a 
diagnosable psychiatric disorder ( 463).

TABLE 14-9. Etiology of neuropsychological disorders in patients with HIV-1 infection

From another perspective, mentally ill patients who have tested positive can pose some difficult management issues, particularly when they require hospitalization 
(464). For example, simply testing for the AIDS antibody is fraught with controversy, including such ethical and legal questions as

Who should be tested?
When and to whom should the results be disclosed?
What is the best way to balance a patient's right to privacy with a “duty to warn”? (465)

AIDS and AIDS-related complex (ARC) are distinguished by weight loss, chronic fatigue, fevers, night sweats, oral leukoplakia, oral candidiasis, and generalized 
lymphadenopathy. They also show evidence of neurotropic as well as their better-known lymphotropic features. As many as 70% of these patients have clinically 
apparent mental changes during the course of their disease. Neuropsychological impairment may, in fact, be the first symptom of HIV-related disorders  
(462, 466).

Early studies have found that, among HIV outpatients, 67% manifest adjustment disorder with mixed emotional features, and 80% of inpatients manifest an organic 
mental disorder. Indeed, a study by the World Health Organization suggested that the significance of the psychopathological complications of symptomatic HIV-1 
infection may have been underestimated by earlier studies, which included more stable patient samples ( 467). Furthermore, postmortem studies on patients who 
suffered from AIDS have found that neuropathological abnormalities occur in approximately 90%. These abnormalities have included the following:

Toxoplasmosis
Fungal infections
Bacterial infections
Viral infections
Vascular lesions
Neoplasms

In the CNS, tumors include primary and secondary lymphomas and, rarely, Kaposi's sarcoma. It is also thought that the HIV retrovirus itself may be encephalopathic 
(468).

Because an increasing number of patients with a concurrent psychiatric disorder and HIV infection are requiring intervention, this poses an important challenge to the 
mental health field.

Unfortunately, relative to the general population, chronic psychiatric patients typically have inadequate information about HIV and AIDS. Furthermore, they are more 
likely to engage in lifestyles that substantially increase their risk of contracting this disease. Such factors include sexual impulsivity, transient and often dysfunctional 
social relationships, more frequent risk-taking behavior, and poor judgment ( 469). DiClemente and Ponton (470), for example, reported that adolescents in psychiatric 
facilities engaged in a very high rate of sexual and drug-related behaviors that increased the risk for contracting HIV-related disorders.

Psychiatric Diagnosis in HIV-Infected Patients

The most common diagnosis given to these patients is an adjustment disorder with mixed emotional features; however, one must always be cognizant of the potential 
for an underlying, but as yet unrecognized, organic process. The typical neuropsychiatric complications can be divided into four major categories:

AIDS-related dementia complex and delirium
Psychosis
Mood disorders
Anxiety

Oftentimes, these conditions coexist, making diagnosis and treatment planning exceedingly complicated.

General Management of the HIV-Infected Patient

General nonpharmacological therapeutic approaches consist of the following:

Normalization of nutritional deficiencies and supplementation beyond normal levels (471)
Supportive psychotherapy
Psychoeducation
Family therapy
Mobilization of social support systems
Follow-up neuropsychological testing

A related issue is the growing number of AIDS-phobic individuals, who often benefit from empathic, informed reassurance, thus avoiding HIV-antibody testing or the 
need for more intensive treatment.

When informed that they have tested HIV-positive, many patients initially react to this knowledge with anger, depression, and suicidal thoughts ( 461). This may be 



further complicated by the potential for impaired judgment as a result of cognitive disruption and drug-induced adverse drug reactions (e.g., delirium) when medicating 
these sensitized individuals.

An important related problem is the trend toward demedicalization of state mental health facilities. Given a host of clinical and economic realities, many HIV-infected 
patients can only be served by such institutions ( 472). Their complicated psychiatric and medical presentations, however, require a high level of clinical sophistication, 
particularly in recognizing and managing their physical co-morbidities ( 473, 474). Indeed, an increasing number of patients suffer from a “triple” diagnosis (i.e., a 
psychiatric disorder with co-morbid substance abuse and HIV-positive status) ( 475).

Drug Therapy

Because these patients may be exquisitely sensitive to the effects of medication, the general principle is always to start with the lowest dose and increase 
medication only if necessary and very slowly. The route of administration may also be problematic, because some patients have very poor absorption, and thus 
medications may not be adequately assimilated. Parenteral administration is also often complicated by decreased muscle mass, thrombocytopenia, and difficulty in 
finding veins.

Dementia and Delirium

Zidovudine (AZT) was the first agent approved for the treatment of HIV infection, and there is also some evidence that it may partially reverse the cognitive disruption 
associated with AIDS-dementia complex (476). This agent, however, may also cause CNS complications, such as headache, insomnia, and restlessness. Some 
authors have also reported dramatic responses with methylphenidate, whether depression was present or not (477). More recently, antiretroviral agents such as 
protease inhibitors, nucleoside-analogue reverse transcriptase inhibitors and non-nucleoside analogue reverse inhibitors have made it possible to suppress viral 
replication to undetectable levels and produce more sustained CD4 cell counts ( 478, 479, 479a), improving all aspects of this disease (e.g., cognitive disturbances). 
These agents, however, can produce significant adverse effects and drug interactions.

Psychosis

In cases of organic psychosis or delirium, pharmacotherapy with a moderately potent antipsychotic agent such as molindone, which also has limited anticholinergic 
adverse effects, is indicated. High-potency antipsychotics should be avoided because of their tendency to produce unusually severe extrapyramidal side effects or 
neuroleptic malignant syndrome (480, 481). This may be due to underlying damage in the basal ganglia resulting from HIV-induced changes. Alternatively, i.m. or i.v. 
“microdoses” of haloperidol (e.g., 0.5 mg twice daily) may be helpful, while minimizing the chances for an extrapyramidal side effect reaction.

The introduction of the novel antipsychotics such as risperidone and olanzapine may represent an important alternative treatment option for this population. These 
agents may be particularly helpful in managing psychotic symptoms while avoiding some of the more troublesome adverse experiences with neuroleptics on the one 
hand and clozapine on the other (482, 483). Because adverse effects such as hypotension can be a problem, however, lower doses should be given an adequate trial 
before attempting an escalation. In patients manifesting psychotic symptoms, who also have difficulty with the extrapyramidal side effects associated with the higher 
potency agents, olanzapine or quetiapine may be the better choice. These drugs may also be preferable in the seizure-prone patient. Each new agent, however, must 
be considered in terms of its potential for adverse events, especially cardiovascular and anticholinergic effects.

Some commonly used drugs may also induce organic mental syndromes in these patients. For example, medications with anticholinergic properties (e.g., 
antiparkinsonian agents, tricyclics, low-potency antipsychotics, certain antiemetics such as prochlorperazine, and antihistamines) may all induce a delirium 
characterized by visual or tactile hallucinations, confusion, and agitation. If an antiparkinsonian agent is needed to counteract neuroleptic-induced adverse effects, 
some recommend amantadine rather than benztropine. The dose is usually 50 mg twice a day, with a gradual increase to 100 mg twice daily, if necessary. The 
optimal treatment, however, is discontinuation of the offending agent and waiting for the symptoms to subside.

In situations characterized by agitation, Gilmer and Busch ( 484) have recommended lorazepam in small doses (0.5 mg) given intravenously by slow push or 
intramuscularly. The anticipated availability of acute parenteral (i.m.) novel antipsychotics (e.g., olanzapine, ziprasidone) may be reasonable alternatives.

Mood Disorders

Mood disorders often accompany, and can seriously complicate, the diagnosis and management of patients with HIV infections ( 484a).

Depression

Lyketsos and colleagues (485) have reported a dramatic, sustained increase in depressive symptoms as early as 18 months before the clinical diagnosis of AIDS. 
Mood disturbance, primarily depression, can range from mild adjustment phenomena to a major depressive episode with psychotic features. Depression in this group 
can be categorized as

Reactive depressive syndromes, including adjustment disorders
Concomitant MDDs, which were either preexisting or recently identified
Organic depressive syndromes

One problem in making the diagnosis of depression in HIV- or AIDS-related disorders is the lack of specificity of the typical neurovegetative signs and symptoms. 
Thus, fatigue, insomnia, anorexia, and weight loss are common in both conditions. Again, if antidepressant therapy is contemplated, one should start with lower 
doses, increase more gradually, and preferably avoid agents with greater anticholinergic properties. Limited information is available, however, on the use of SSRIs, 
MAOIs, venlafaxine, nefazodone, mirtazapine, or bupropion in these patients.

Reactive depression that results from knowledge of seropositivity or the onset of serious physical symptoms is best managed by supportive therapy and, if necessary, 
by antidepressants. The drug of choice is an agent with low anticholinergic potency (e.g., sertraline, trazodone), started more slowly and maintained at a lower level 
than in non-AIDS patients.

The SSRIs, venlafaxine, or nefazodone may be reasonable alternatives to earlier generation antidepressants because of their less problematic side effect profiles 
(486). The propensity to increase activity, the lack of sedation, gastrointestinal symptoms, and alterations in blood pressure are potential complications, however. 
Given AIDS-induced altered metabolism, for many of these agents, TDM may be helpful in establishing an effective, nontoxic dose.

There is a clinical impression that psychostimulants may be helpful in HIV- or AIDS-related affective syndromes (487, 488). Thus, methylphenidate 10 to 20 
mg per day (up to 40 mg per day) or dextroamphetamine 5 to 15 mg per day (up to 60 mg per day) has been helpful in patients with mild depression who also show 
symptoms of social withdrawal, fatigue, and apathy, as well as mild cognitive impairment. At times, the combination of low-dose antidepressant and psychostimulant 
may be more effective and less likely to induce adverse CNS effects.

Suicide is almost always an issue when a patient is severely depressed, and many with HIV disease will consider this option at one time or another during the course 
of their illness. The potential for suicide may increase rapidly as the physical symptoms accelerate, because of the patient's fear that he or she will not be able to act 
on these thoughts when their debilitation becomes severe. Developing a good rapport with the patient is very important if the patient's suicidal desire is to be 
diminished through counseling or psychotherapy. ECT may be the treatment of choice in more emergent situations.

Mania

Although mania in AIDS patients appears to be uncommon, such episodes can pose a serious hazard and require rapid control. Intravenous haloperidol or droperidol 
may be effective strategies, in part because this route of administration may be less likely than oral doses to induce acute extrapyramidal side effects ( 489, 490). 
Some concern, however, has been raised with the potential prolongation of the QT c interval with droperidol, requiring caution in this regard.



Gilmer and Busch (485) reported on one patient in whom manic symptoms developed in association with AZT therapy and whose affective symptoms remitted when 
the drug was discontinued, only to return when it was reintroduced. Two other patients were able to continue AZT when lithium was added to control manic symptoms.

Halman et al. (491) conducted a retrospective chart review on 11 patients who were HIV-positive and presented with an acute manic episode. Whereas the six 
patients with abnormal MRI findings demonstrated intolerance to standard drug treatment (i.e., lithium, conventional neuroleptics), all benefited from a trial with an 
anticonvulsant (e.g., valproate, CBZ, clonazepam).

The introduction of novel antipsychotics such as risperidone and olanzapine has led to a series of case reports and controlled trials regarding their use for patients 
with mania, whether complicated by psychotic symptoms or not (384, 492, 493). Singh and Catalan (494), for example, found risperidone helpful in four male AIDS 
patients who were also experiencing a manic phase of their schizoaffective disorder. Notably, low doses (i.e., 1 or 2 mg twice daily) seemed sufficient.

Anxiety Disorders

During the initial, asymptomatic period of HIV disease, nearly all patients experience varying degrees of anxiety and bouts of dysphoria. Stress-reducing techniques 
and supportive psychotherapy may be effective in dealing with such symptoms. BZDs are indicated for those with severe episodic anxiety (often bordering on panic) 
that is not sufficiently responsive to these nondrug interventions. Patients should be counseled about and discouraged from using over-the-counter hypnotics that 
contain anticholinergic agents.

In the management of anxiety, the cumulative effects of longer half-life BZDs often result in excessive sleepiness, apathetic states, and confusion (with or 
without paradoxical agitation). Thus, short- and intermediate-acting agents such as oxazepam, lorazepam, and alprazolam are preferable.  Lower doses (e.g., 
0.5 to 1.0 mg of lorazepam; 0.25 to 0.5 mg of alprazolam) are preferable. Agents with very short half-lives, such as midazolam and triazolam, are not well tolerated, 
especially in those with more severe neurocognitive disruption. In this context, low-dose antipsychotics were found more effective than lorazepam in the treatment of 
AIDS-related delirium (495).

Because BZDs can cause excessive sedation and misuse, especially in drug-abusing HIV-infected patients, buspirone may be a useful alternative. Batki ( 496) 
reported on the use of this agent in 17 opiate abusers with AIDS or ARC who were also taking methadone. In the 14 patients who remained on the drug for at least 2 
weeks, there was a reduction in several aberrant behaviors without any incidence of abuse.

Small doses of trazodone (25 to 50 mg) at bedtime may be useful as a sedative-hypnotic. More data are required on pain control and analgesia using low-dose 
opioids on a short-term basis, which may also benefit anxiety. For example, the use of morphine in patients with advanced disease has been found to be particularly 
helpful in decreasing their associated anxiety.

Conclusion

In addition to offering increasingly effective drug therapies, clinicians must offer the utmost sensitivity and constant support in the face of this devastating illness. 
Thus, intelligent application of both nondrug and drug therapies must always be complemented by hope and comfort. The aim should not be to simply prolong life, but 
whenever possible, to improve its quality. When psychotropics are used, drug-induced delirium is a real and ever-present complication. This is due to increased CNS 
sensitivity as well as AIDS-induced gastrointestinal and hepatic compromise, which can alter a drug's metabolism and disposition. Thus, low drug doses, increased 
very gradually with the smallest dose increments, should be the guiding principle.

THE EATING-DISORDERED PATIENT

Approximately 5 million Americans annually are affected by eating disorders. These conditions are characterized by

Serious disturbances in eating
Excessive concern about body shape or weight
Potentially devastating effects on health
A mortality rate in young women with anorexia nervosa that is 12 times that of their nonanorectic counterparts ( 497)

Although these disorders are more common in adolescent girls or young women, 5% to 15% of anorexia nervosa and bulimia nervosa and approximately 40% of 
binge-eating disorders occur in boys and men ( 498).

Thus, a comprehensive management strategy must address the medical, nutritional, and psychological aspects of these disorders.

The role of pharmacotherapy in eating-disordered patients has yet to be clearly defined. In those with concurrent disorders, such as dysthymia or psychosis, 
appropriate psychotropic agents may be beneficial. Furthermore, some promising, albeit preliminary, data indicate that SSRIs may have at least short-term 
“antibulimic” properties. In all situations, the clinician must keep in mind the potential for greater adverse effects because of the malnourished status or the 
binging- and purging-related complications. Furthermore, the propensity toward substance abuse and self-destruction may find a fatal outlet when these patients 
are prescribed drugs such as the TCAs. Leach (499) has provided an excellent review of the literature on drug therapies for eating disorders, which can be divided 
into the following:

Anorexia nervosa
Bulimia nervosa
Bulimia nervosa multisymptomatic

Anorexia Nervosa

Anorexia nervosa is a heterogeneous and multifactorial eating disorder that occurs most commonly in prepubertal, adolescent, and young adult females. It 
is most characterized by a relentless pursuit of thinness and a morbid fear of fat.  The distortion of body image is considered central to the diagnosis by most 
experts. This disorder is also characterized by refusal to maintain a normal body weight and obsession with dieting to the point of inducing profound weight loss, with 
body weights at least 15% below that expected. Most of the weight loss is accomplished in secret.

The critical change between the DSM-IV and DSM-III-R nosologies is subtyping based on the presence or absence of binging or purging. This feature acknowledges 
significant clinical differences between anorectic restrictors, who lose weight through dieting, fasting, or excessive exercise, and anorectic bulimics, who regularly 
engage in binge eating and purging.

Anorectic patients often suffer from complications such as hypotension, hypothermia, and abnormal ECGs, all of which are consistent with starvation. In women, 
amenorrhea is common with this syndrome. Like patients with depression, they also have high cerebrospinal fluid concentrations of corticotropin-releasing hormone.

Drug Therapy of Anorexia Nervosa

Several psychotropics have been tried to manage this disorder, including the following:

Antidepressants such as the tricyclics, SSRIs, and MAOIs
Antipsychotics (e.g., chlorpromazine, pimozide, olanzapine)
Appetite stimulants (e.g., cyproheptadine)
Lithium

None of these has been found to be more than minimally or partially beneficial, and most have caused adverse effects that outweigh any therapeutic advantages. The 



only appetite stimulant shown in controlled double-blind trials to be of some benefit is cyproheptadine, but only in nonbulimic anorectic patients.

There are several reasons to anticipate that antidepressants might be effective in the treatment of anorexia nervosa. Malnutrition has been shown to produce a 
syndrome that is virtually indistinguishable from depression, with anhedonia, weight loss, motor retardation, anergia, and decreased ability to think or concentrate. In 
addition, the high association of co-morbidity between anorexia nervosa and mood disturbances, as well as the preponderance of mood disorders in first-degree 
relatives of those with anorexia nervosa, have led some clinicians to consider and treat this condition as a depressive variant.

Halmi and colleagues (500) found that patients given amitriptyline doses averaging 160 mg per day reached weight goals almost 13 days quicker and had a greater 
decrease in depressive symptoms compared with those given placebo. By contrast, Biederman's group ( 501) randomly assigned 43 patients to placebo or 
amitriptyline in doses averaging 115 mg per day for 5 weeks, but found no relationship between serum levels and weight gain or psychiatric symptoms.

More recently, investigators have focused on the SSRIs for several reasons:

Serotonin has been shown to be important in regulating feeding behaviors in animals.
Anorectic patients have demonstrated disturbances of serotonergic activity.
These agents have proven beneficial for obsessive-compulsive symptoms.

For example, Gwirtsman and colleagues (502) reported on six patients with chronic, refractory anorexia nervosa who were openly given fluoxetine. All patients had 
diminished depressive symptoms and associated weight gain. Kaye's group ( 503) administered fluoxetine to 31 anorectic patients for an average of 11 months, with 
29 patients able to maintain themselves at or above 85% average body weight. Response was also categorized based on improvement in eating behaviors, mood, 
and obsessional symptoms, judged as good in 10, partial in 17, and poor in four patients. Restrictor anorectics fared significantly better than bulimic anorectics, 
because the authors had previously demonstrated that the restrictor subgroup has increased serotonin turnover compared with their bulimic counterparts.

Antidepressants should be used with caution in this medically compromised population. In particular, heterocyclic-induced side effects such as hypotension 
and arrhythmias may be fatal.

Antipsychotics also have been used in the treatment of anorexia nervosa. The apparent role of dopamine in feeding and satiety involves increased receptor activity, 
producing symptoms similar to those found in anorexia nervosa. Thus, it seems reasonable to use dopamine antagonists to alter these behaviors. It also seems 
appropriate to use the sedative side effects of these drugs to decrease anxiety associated with eating.

Chlorpromazine has been widely used in this context despite the lack of controlled studies demonstrating its efficacy. Two small crossover studies also examined the 
efficacy of other antipsychotics. In one, 4 to 6 mg per day of pimozide was marginally better than placebo, with patients demonstrating a small nonsignificant 
improvement in weight and in some attitudes toward eating (504). In another study, 400 to 600 mg per day of sulpiride was no more effective than placebo in terms of 
weight gain or characteristic behaviors or attitudes ( 505). The role of novel antipsychotics, such as risperidone and olanzapine, has yet to be explored in controlled 
trials, but case reports have shown some benefit (506, 507, 508 and 509).

Similar to the heterocyclic antidepressants, antipsychotics must be used carefully and sparingly in this physiologically impaired population. In particular, low potency 
agents (most notably chlorpromazine) may cause extreme hypotension and hypothermia in these patients.

A meta-analysis of eating disorder programs suggests that medications alone fail to produce consistent weight gain in anorexia nervosa ( 510). Better results appear 
possible if medication is integrated into a comprehensive treatment approach, which includes the following:

Nutritional counseling
Behavior modification techniques
Individual, group, and family therapy

Bulimia Nervosa

Bulimia nervosa has an unknown etiology, is more common in women, and is characterized by binging and purging, disturbances of mood, and 
neuroendocrine abnormalities. Binges range from 2 to 20 times per week, with 50% occurring daily and one third occurring several times a day. Up to one third of 
bulimics have a history of anorexia nervosa, and approximately one third also use laxatives. Each binge may be followed by a depressed episode, self-criticism, and 
self-induced vomiting. In addition, a subpopulation engages in regular binge eating without purging. Subtyping in the DSM-IV distinguishes between individuals who 
purge and those who use nonpurging behaviors. More significantly, the addition of a fifth criterion specifies that the disorder not occur exclusively during episodes of 
anorexia nervosa, thus preventing both diagnoses in the same patient.

Bulimic patients usually have a history of numerous strict or fad diets, punctuated by recurrent episodes of binging and persistent overconcern with body shape and 
weight (511, 512). MDD, as well as alcohol and drug abuse, often coexist in bulimia nervosa patients.

Drug Therapy of Bulimia Nervosa

Whereas attempts to treat anorexia nervosa pharmacologically have generally been disappointing, the role of medication in the treatment of bulimia 
nervosa is more promising. There are several positive studies published, many of which used larger sample sizes and were well controlled. Most have centered on 
the possible efficacy of the following:

Antidepressants
Anticonvulsants
Lithium
Other agents (e.g., opioid antagonists)

Antidepressants

Controlled trials have shown that antidepressants are more effective than placebo in reducing the frequency of overeating and the intensity of some of the symptoms 
of bulimia nervosa (513, 514). Furthermore, these agents have been effective whether or not the patient was depressed ( 515, 516), suggesting that the decrease in 
bulimic symptoms may be due to the direct effect of these drugs on brain mechanisms that control eating. There is no evidence, however, that they also have an 
impact on disturbed attitudes about body shape, weight, or extreme dieting ( 517, 518).

Pope and colleagues (519) published the first double-blind, placebo-controlled trial demonstrating the efficacy of antidepressants in bulimia nervosa. They found 200 
mg per day of imipramine significantly superior to placebo in decreasing the following:

The frequency of binges
The intensity of binges
The preoccupation with food

These results were replicated by Agras' group ( 520). Subsequently, Mitchell et al. (521) randomly assigned patients to 12 weeks of imipramine only, placebo only, 
imipramine plus group psychotherapy, or placebo plus group psychotherapy. The results suggested that the three active treatment cells were more efficacious than 
placebo in reducing bulimic behaviors and improving mood. Some bulimia nervosa subsets may not be as responsive to active treatment, however, with Rothschild's 
group (522) demonstrating that imipramine was no more effective than placebo in treating bulimia in atypical depressives.

Hughes et al. (515) demonstrated that desipramine serum levels were positively correlated with improvement of bulimic behaviors. Similar results were also obtained 



by Barlow and colleagues (523) using a crossover design.

Walsh and colleagues ( 524) examined the long-term effects of desipramine on bulimia nervosa outcome. After confirming the superiority of desipramine over placebo 
for short-term treatment in 78 bulimic patients, these researchers followed up 29 desipramine responders maintained on active drug for 1 week and found no further 
improvement during this time. Nine of these patients then underwent a 24-week, double-blind, placebo-controlled discontinuation phase. Four of five 
desipramine-treated bulimic patients completed the study without relapse, whereas two of four placebo-treated patients relapsed, only one completed the study, and 
another dropped out after 13 weeks. Although the sample size is too small to draw any definitive conclusions, this study suggests that it may be useful to treat bulimia 
with maintenance desipramine. In a subsequent study, Agras' group (525) followed up patients randomly assigned to 16 or 24 weeks of desipramine treatment for 1 
year. The group treated with desipramine for 24 weeks maintained significantly higher rates of improvement and recovery.

Mitchell and Groat (526), by contrast, found active drug therapy only marginally effective in the treatment of bulimia nervosa. This may have been due in part to the 
relatively low amitriptyline doses used (maximum 150 mg per day), resulting in average blood levels of only 103 ng/mL.

The overlap between atypical depression and bulimia nervosa, particularly the hyperphagia common to both disorders, has led investigators to try monoamine oxidase 
inhibitors for bulimia nervosa. Isocarboxazid and phenelzine have both been found superior to placebo in controlled, double-blind studies ( 516, 527). In one study of 
atypical depressed bulimic patients, phenelzine was found to be significantly more effective than either placebo or imipramine in treating both the depressive and the 
bulimic symptoms (522). Of note, 11 of 18 patients receiving isocarboxazid and 24 of 27 patients receiving phenelzine in the aforementioned studies discontinued 
treatment as a result of side effects. Subsequently, the selective MAOI, brofaromine, was found to be superior to placebo in decreasing the frequency of vomiting in 
bulimia nervosa, but not in decreasing the frequency of binging, changing attitudes, or decreasing self-reports of depression or anxiety ( 528). Some clinicians 
justifiably question the safety of prescribing medications requiring dietary restrictions to a population whose symptoms include lack of control over food intake. As 
noted earlier in the discussion on anorexia nervosa, selective and reversible inhibitors of monoamine oxidase may prove to be safer, and thus more useful.

Two later-generation antidepressants, bupropion and trazodone, have demonstrated efficacy in bulimia nervosa, in well-controlled trials ( 529, 530). Four of the 
patients given bupropion experienced grand mal seizures in this study, and this medication is contraindicated in patients with eating disorders.  Although 
mianserin is the only antidepressant other than amitriptyline not found to have an advantage over placebo in the treatment of bulimia nervosa, the 60-mg per day dose 
used was significantly less than the usual antidepressant dose of 150 mg per day ( 531). Nomifensine, which is no longer available because of its unacceptable 
adverse effects, was shown to be efficacious in two uncontrolled studies as well as in a small double-blind, placebo-controlled crossover design study ( 532, 533 and 
534).

The most promising results have come from studies with SSRIs in bulimia nervosa. The first controlled trial using fluoxetine was small, but showed a definite 
treatment advantage over placebo (513). Subsequently, a large multicenter study confirmed this finding ( 535). Almost 400 outpatients were randomly assigned to 20 
or 60 mg per day of fluoxetine, or placebo for 8 weeks. Fluoxetine 60 mg per day was superior to both placebo and 20 mg of fluoxetine, in decreasing both vomiting 
and binging. Fluoxetine 30 mg per day significantly decreased vomiting but not binging when compared with placebo. Both doses of fluoxetine were well tolerated by 
study participants. These findings conflict, however, with a double-blind trial of fluoxetine 60 mg per day versus placebo in 40 patients ( 536). In this study, both groups 
demonstrated improvement, with no significant difference between them. The authors posit the existence of a “ceiling effect” resulting from the intensive inpatient care 
and behavioral therapy. In essence, the effects of these factors is so great that they limit the ability to demonstrate any improvement gained by the addition of 
medication.

An open-label trial of fluvoxamine in 20 patients and a single case report with sertraline are also encouraging ( 537, 538).

Anticonvulsants

Studies using anticonvulsants to treat bulimia nervosa have had little success. Nineteen subjects underwent treatment for 12 weeks in a double-blind crossover study 
of unspecified doses of phenytoin and placebo (539). Although the mean number of binges on phenytoin decreased slightly, it was not significantly different from 
placebo. There are several problems with this study, however, including the fact that 7 of 19 patients had subtherapeutic phenytoin levels (including two patients 
whose levels indicated gross noncompliance). Furthermore, the study explicitly targeted binge eaters rather than bulimics. CBZ was administered to six patients in a 
double-blind crossover study, but the only patient who demonstrated marked improvement had a history consistent with bipolar disorder ( 540).

Lithium

A small controlled study of lithium was no more promising, with bulimia nervosa patients on active drug showing improvement similar to those on placebo ( 541). The 
relatively low lithium plasma levels (0.62 mEq/L) achieved may have been a factor.

Other Agents

Paralleling the anorexia nervosa story, animal studies implicating endogenous opioids in the regulation of stress-induced eating prompted a controlled trial of the 
opioid antagonist naltrexone. However, it failed to elicit a significant reduction in bulimic behaviors ( 542).

Other than antidepressants, the most encouraging research to date is in the area of serotonergic agonists, with fenfluramine being the best studied of these agents. 
Thus, two small trials found fenfluramine to have antibulimic potential, but a later study did not replicate these findings ( 543, 544 and 545). In one study, 43 patients 
underwent treatment for 8 weeks with 45 mg per day of fenfluramine or placebo. Because abnormal eating behaviors improved in both groups, fenfluramine did not 
offer a significant advantage over placebo. The authors refer to the earlier hypothesized “ceiling effect” to explain this finding, because all patients also received 
cognitive-behavioral therapy. This agent has since been taken off the market because of potential cardiac complications ( 546).

Conclusion

The role of medication in the treatment of bulimia nervosa seems better established than its role in the treatment of anorexia nervosa. The American Psychiatric 
Association “Practice Guideline for Eating Disorders” ( 510) suggests that antidepressants may be useful in bulimia nervosa with or without depression. They may be 
particularly helpful, however, in those with depression, anxiety, obsessions, or who have failed psychosocial therapies.

Bulimia Nervosa Multisymptomatic

Patients with this disorder not only have a disturbed eating pattern but also problems with impulse control, often resulting in drug or alcohol abuse, self-mutilation, 
kleptomania, and sexual disinhibition. They also may have symptoms of obsessive-compulsive disorder or obsessive-compulsive personality disorder ( 498). In these 
individuals, manipulation of food is associated in varying degrees with alcohol and drug abuse. They are typically poor candidates for pharmacotherapy and, not 
surprisingly, have been unresponsive to a variety of psychotropics.

Summary

Eating disorders are well recognized psychiatric illnesses associated with significant morbidity and mortality rates. Attempts to treat anorexia nervosa with medications 
have proved disappointing; thus, psychotherapy using cognitive and behavioral interventions remains central to an effective strategy. Bulimia nervosa has been more 
responsive to pharmacotherapy. In particular, antidepressants appear to play an important role. Clearly, medications should never be the sole treatment of any eating 
disorder, but in selected patients may play a part in a comprehensive treatment strategy ( 510). Eating disorders are frequently accompanied by other Axis I 
conditions, which require pharmacotherapy.

CONCLUSION

Advances in psychopharmacotherapy are occurring at an ever-accelerating pace. These events demand an increasing sophistication on the part of all clinicians 
working in the mental health field. Whether they prescribe medications or not, clinicians must have knowledge about the role as well as potential benefits and risks of 
drug therapy as a prerequisite for providing the best care possible for patients. These issues are most evident when caring for the specialized needs of the patients 



considered in this final chapter. The aim of these discussions is to provide signposts and reasonable courses of action based on the present state of knowledge. The 
clinician must remain alert to such issues, as well as to the inevitable advances that will occur in the assessment and therapeutic management of these special 
populations.
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