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Series Editor’s Introduction

Anxiety disorders affect more than 40 million adults in the United
States, or approximately 18% of the population!. Most of the
treatment of anxiety disorders is prescribed by family doctors
and internists. Untreated anxiety disorders lead to a great deal of
unnecessary stress, fear, and uncertainty among a large number of
patients and their families. Anxiety disorders encompass a number
of different syndromes, including generalized anxiety disorder,
panic disorder, obsessive-compulsive disorder, adjustment disor-
ders, posttraumatic stress disorder, social anxiety disorder, and
specific phobias.

In the primary care physicians office, anxiety often manifests
as patients present with multiple somatic symptoms, and it takes a
high level of suspicion, skill, kindness, and finesse to identify and
address anxiety when patients are not aware that their symptoms
stem from anxiety. Less often, patients come into the office seeking
treatment with specific concerns about anxiety. In a recent survey,
one-third of family physicians indicated a high degree of need for
more continuing medical education about anxiety disorders and
78% indicated that they have a moderate or high need for continu-
ing education about anxiety.

Anxiety Disorders, by Drs. John R. Vanin and James D. Helsley,
fills an important void as a concise yet complete overview for
primary care physicians of the most current thinking on the
diagnosis and treatment of anxiety. The chapters are intelligently
written with an emphasis on clinically relevant, evidence-based
information that is useful in the treatment of our patients. There
are chapters on psychopharmacology, psychotherapy, and each of
the major anxiety disorders. Each chapter reviews the evidence
supporting best practices in the treatment of each anxiety disorder
so that the reader understands the full range of options available
for effective care. It is a book that deserves to be on the shelf of all
primary care physicians.

Neil S. Skolnik, MD

1U.S. Department of Health and Human Services, National Institutes
of Health. National Institute of Mental Health — Anxiety Disorders.
2006 NIH Publication N. 06-3879



Foreword

As a practicing psychiatrist for nearly thirty years, I have
known and worked with primary care practitioners who recognize
and treat patients with mental disorders as well as any psychia-
trist. I have also known primary care practitioners who have little
interest in psychiatric issues as well as those who have consider-
able difficulty conceptualizing, much less verbalizing, treatment
options for patients with these disorders. This is not meant to be
a criticism. Practitioners who are not interested in mental health
issues often have such a diverse and heavy general medical patient
demand that excluding psychiatric disorders seems to be the least
harmful option.

Although the exclusion of psychiatric disorders is completely
understandable, it is impractical to disregard such a grow-
ing primary care practice issue. Psychiatric disorders affect all
parts of the body and many aspects of everyday life functioning.
Understanding how to better recognize, diagnose, and treat com-
mon mental disorders such as the anxiety disorders can actually
help relieve patient demand and overall costs by correcting prob-
lems before they manifest themselves throughout all the possible
avenues of care.

The ultimate goal of medical practice is to relieve suf-
fering and make our diagnostic skills and treatment options
the best available for our patients. This pocket guide is a tre-
mendous addition for those who are interested in increasing
their knowledge of mental health, particularly the recogni-
tion, diagnosis, and treatment of anxiety disorders. The details
will expand the primary care practitioner’s fund of knowledge
and level of comfort regarding this large, yet elusive and compli-
cated, segment of primary care. The material is thought provoking
for practitioners who have had little or no experience in diagnos-
ing and treating common anxiety disorders as well as for practi-
tioners who are seasoned and regularly treat anxiety disorders and
want to expand their knowledge base.

The quality of patient care will increase exponentially for cli-
nicians who absorb the information that this book provides. This
pocket guide is a real treat and long overdue!

David M. Morgan

vii



Preface

According to the National Comorbidity Survey Replication,
the 12-month prevalence of adults in the United States with
any mental disorder seen by a general medical professional
is greater than 22% [1]. The level of disability among primary
care patients with mental disorders is higher than many prac-
titioners suspect, and can be greater than the disabilities from
chronic general medical conditions such as hypertension, dia-
betes, arthritis, and back pain [2]. Anxiety disorders affect over
one fourth of U.S. adults at some point during their lifetime
[3]. In any 12-month period, nearly one fourth of patients with
anxiety disorders are treated by a general medical professional
[1], and these patients account for at least 10% of primary care
visits [4].

This book is designed to help the primary care practitioner
recognize, diagnose, and manage anxiety disorders in a busy clini-
cal practice. The first several chapters give an overview of anxiety
and the anxiety disorders, and provide the practitioner with prac-
tical information and techniques regarding the psychiatric evalu-
ation and mental status examination in a primary care practice.
Extremely effective modalities are available for the management
of common mental disorders, including the anxiety disorders. The
goal of treatment is not simply improvement but remission of
symptoms and restoration of function. Some mental disorders, in
fact, can be more effectively treated than hypertension or coronary
heart disease [2]. This pocket guide includes helpful chapters on
psychopharmacology, psychopharmacotherapy, and psychological
treatment for the anxiety disorders.

Chapters relating to anxiety and the common anxiety disor-
ders address adjustment disorder with anxiety, panic disorder,
specific phobia, social phobia (social anxiety disorder), obses-
sive-compulsive disorder, posttraumatic stress disorder, and
generalized anxiety disorder. Anxiety symptoms may occur due
to general medical conditions, and this pocket guide contains
a chapter dealing with common, potentially impairing condi-
tions. Individuals with anxiety disorders may also suffer from
coexisting mental disorders and are likely to have somatic or
physical complaints. These complaints often mask the underly-
ing problem and can lead to missed diagnoses, frustration, and
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high utilization of medical services [4]. The chapter on anxiety
disorders and comorbidity reviews common coexisting mental
disorders such as clinical depression and substance abuse. There
are an estimated 78 million baby boomers in the U.S., and the
oldest are now approaching retirement age [5]. Thus, there is a
growing interest in geriatric anxiety disorders, and the identifica-
tion and management of these disorders is vital. The chapter on
geriatric anxiety disorders addresses the recognition, diagnosis,
and management of anxiety disorders in the senior population
and discusses several of the common medical disorders that may
present with anxiety symptoms.

Timely consideration of anxiety disorders is important for
appropriate management in a primary care practice. This pocket
guide is intended to be a quick and handy resource for daily clini-
cal practice as well as a practical source of information to augment
other standard references and electronic media. Recommendations
on collaboration and consultation with mental health profession-
als are provided, including resource information and a glossary of
terms pertinent to the anxiety disorders.

The chapter authors have a combined clinical experience of
over a century in the fields of mental health, primary care, edu-
cation, and administrative areas. They have worked in multiple
settings, including college health service, private general practice,
academic inpatient and outpatient practice, military service, and
community mental health centers. They are eager to share infor-
mation about anxiety disorders from current research as well as
from their experiences in the clinical trenches.

Becoming more comfortable with the diagnosis and treat-
ment of the various anxiety disorders can be most rewarding for
practitioners as well as for patients and their families. Appropriate
management of anxiety disorders can make the difference between
a patient feeling well with a good quality of life and living a life
riddled with fear, tension, panic, avoidance, or somatic concerns. I
hope that this pocket guide will provide information that is quick,
interesting, practical, easy to read, and concise to help ease anxiety
symptoms in your patients and, for that matter, in yourselves!

John R. Vanin, MD, DFAPA
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|
Overview of Anxiety
and the Anxiety Disorders

John R.Vanin

Anxiety can be a confusing term because it can have several
different meanings and apply to different experiences and behav-
iors. According to Tuber’s Cyclopedic Medical Dictionary [1], anxiety
is a vague, uneasy feeling of discomfort or dread accompanied by
an autonomic (self-controlling) response. Anxiety alerts individu-
als to changes, both within them and in the world around them, as
part of an internal signal system [2].

Anxiety consists of a range of thoughts, feelings, and behaviors,
and is influenced by biological, psychological, and genetic fac-
tors [3]. Anxiety is a normal but at times unpleasant emotion. The
subjective experience of anxiety differs, but familiar presentations
include symptoms such as apprehension, uneasiness, “butterflies
in the stomach,” anticipation, and dread. Objective behavioral
manifestations include looking strained and tense, hypervigilance,
shakiness, muscle tension, sweaty palms, rapid pulse, difficulty
breathing, restlessness, and avoidance. Equivalent anxiety experi-
ences may be described as nervousness, tension, worry, restlessness,
irritability, agitation, and somatization [4]. Table 1.1 lists common
subjective and objective symptoms and descriptors associated with
various states of anxiety [2]. Although primary care practitioners
are well aware of the many and varied presentations of anxiety
symptoms and signs, they can present as true diagnostic dilemmas
at times.

Individuals experience anxiety as a normal emotion at different
times in their lives, and the source may be known, unknown, or non-
specific. Anxiety is a normal reaction to stress and can help one to
cope. Anxiety involves anticipating future danger, and the response
can actually help us to avoid potential danger—the “fight or flight”
response. Triggers for the anxiety response include psychological
threats, the unexpected, novelty, social/performance situations,
cognitive mechanisms, and conditioned associative memories [4].
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TABLE 1.1. Common descriptors and symptoms associated with anxiety

e Nausea e Fatigue e Tremulous
e Abdominal cramping e Sleep problem e Uneasy
e “Butterflies” in stomach e Pupils dilated e Worried
e Diarrhea o Blurred vision e Weakness
¢ Anorexia e Preoccupied e Wound up
e Vomiting e Dread ¢ Flushing
e Urge to urinate ¢ Impending doom e Pallor
e Dizziness e Short of breath e Headache
e Light-headedness e Rapid breathing e Tense
¢ Feeling faint ¢ Palpitations e Terrified
e Jittery e Racing heart e Panicky
e Scared ¢ Dry mouth e Phobic
e Anxious e Lump in throat o Restless
e Apprehensive e Easily startled e Shaky
e Keyed up e Jumpy * Sweating
e Stressed e Chest pain/tightness/

discomfort

Adapted from ref. [2].

Anxiety as a normal emotion can vary across the developmental
stages of life. Young children may suffer from separation anxiety,
whereas adolescents may doubt themselves and become very self-
conscious [3]. A reasonable degree of anxiety can be adaptive. For
example, anxiety as a normal emotion includes being nervous about
going on a first date, studying harder for an important examination,
feeling tense when starting a new job or when the boss is angry, or
experiencing a rapid pulse and pounding heart when faced with a
potentially dangerous situation. Anxiety can be experienced when
things go right (e.g., a positive stressor such as getting a new, excit-
ing job) as well as when things go wrong (e.g., a negative stressor
such as losing one’s job). Normal levels of anxiety essentially allow
one to prepare for an action response of some type.

Anxiety can also refer to a symptom of an underlying general
medical condition such as the nervousness and apprehension of
hyperthyroidism, or a substance-induced symptom experienced
from ingesting substances such as excessive caffeine or decon-
gestants. Withdrawal from substances such as alcohol and other
drugs can also cause anxiety symptoms. It is very important for
the primary care practitioner to rule out underlying organic causes
of anxiety because of the wide variety of physical complaints that
incorporate anxiety. It is especially important to investigate pos-
sible organic causes in patients who initially present with anxi-
ety in middle and late adulthood, have no apparent stressors or
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TABLE 1.2. Examples of organic causes of anxiety symptoms

Medical disorders

e Angina e Cushing’s syndrome

e Mitral valve prolapse e Meniere’s disease

¢ Pulmonary embolism ¢ Gastroesophageal reflux

e Congestive heart failure e Irritable bowel syndrome

e Cardiac arrhythmias e Gastritis

e Chronic obstructive pulmonary ¢ Premenstrual/menopausal
disease symptoms

e Asthma e Pain

¢ Hyperventilation e Seizure disorder

e Hyperthyroidism ¢ Dementia

e Hypoglycemia e Migraine

¢ Pheochromocytoma e Cerebral arteriosclerosis

e Carcinoid syndrome e Akathisia (dopamine receptor

antagonists, SSRIs)
Medications/substances

e Calcium channel blockers e Aspirin intolerance

e Theophylline/ bronchodilators e Excessive caffeine

¢ Excessive thyroid hormone ¢ Stimulants/sympathomimetics
e Hyperinsulinism e Herbal supplements

e Anticholinergics e Monosodium glutamate

e Steroids e Ephedra

e Substance intoxication/withdrawal

Adapted from refs. [2] and [5].

family history of anxiety problems, or who are not responding to
psychiatric intervention [5]. Examples of organic causes of anxiety
are listed in Table 1.2 [2, 5]. The consideration of these secondary
anxiety symptoms in the comprehensive medical evaluation of the
patient is imperative.

Anxiety symptoms can become extreme, maladaptive, and
disabling. Anxiety can affect an individual mentally, behavio-
rally, and physically. The normally helpful emotion of anxiety
can be very disruptive and interfere with coping. Anxiety thus
becomes pathological (a psychiatric disorder) when it is part of
a group of symptoms and is associated with marked distress,
impairment of functioning, and perhaps avoidance of people,
places, and situations.

ANXIETY DISORDERS

Anxiety disorders are the most common psychiatric disorders in
the world [5]. In the United States, over 28% of adults meet the
criteria for an anxiety disorder in their lifetime [6].
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The onset of an anxiety disorder is usually in childhood, ado-
lescence, or young adulthood [5], and the median age of onset is
11 years [6]. Females are generally more likely than males to suffer
from anxiety disorders. Anxiety disorders occur across all racial
groups [5]. Anxiety disorders are serious medical illnesses that can
be chronic and intense [7].

Unlike the relatively mild and short-lived anxiety that occurs
with everyday stressful events, the anxiety disorders may become
overwhelming problems and can grow progressively worse if not
recognized and treated [7]. According to the National Comorbidity
Survey Replication [8], of patients with anxiety disorders of
12 months’ duration, general medical providers treated over 24%
of them. The annual cost of anxiety disorders is in the billions of
dollars, and more than half the costs are due to nonpsychiatric
direct medical costs including undiagnosed, misdiagnosed, or
inadequately treated disorders [5]. Improving the recognition,
diagnosis, and treatment of anxiety disorders in primary care is
vital to help alleviate the pain, suffering, and economic burden
associated with these debilitating disorders that affect one in four
U.S. adults.

The Diagnostic and Statistical Manual of Mental Disorders, 4th
edition, text revision (DSM-IV-TR) lists the categories of anxiety
disorders by signs and symptoms (Table 1.3) [9]. Each anxiety
disorder has its own characteristic features, but the core symp-
tom is the excessive experience of anxiety [4]. Practitioners may
misunderstand anxiety disorders and not recognize their symp-
toms, especially since anxiety can manifest in different forms.
Individuals may feel anxious and worry most of the time for no

TABLE 1.3. Categories of anxiety disorders

e Panic disorder (with/without agoraphobia)
Agoraphobia without history of panic disorder
Specific phobia

Social phobia (social anxiety disorder)

e Obsessive-compulsive disorder

e Acute stress disorder

e Posttraumatic stress disorder

Generalized anxiety disorder

Anxiety disorder due to a generalized medical condition
e Substance-induced anxiety disorder

Anxiety disorder not otherwise specified

Adapted from ref. [9].
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apparent reason, feel fatigued, have difficulty concentrating, have
uncomfortable feelings in social situations, have irrational fears
or intrusive thoughts, exhibit avoidance behaviors, or suffer from
periods of intense and terrifying feelings that can be immobiliz-
ing. Some patients misinterpret anxious feelings as depression.
All the anxiety disorders may include some degree of situational
anxiety symptoms [2]. Common, formal (primary) anxiety disor-
ders include generalized anxiety disorder, panic disorder, obses-
sive-compulsive disorder, phobias (specific, social phobia [social
anxiety disorder]), and posttraumatic stress disorder. Table 1.4
lists examples of different forms of anxiety with a brief description
and a peak age period at onset [2, 3, 10].

It is important to distinguish the anxiety disorders from one
another as well as from other psychiatric disorders. The focus of
the anxiety and the specific cluster of symptoms help to distinguish
among the different anxiety disorder categories [11]. A specific
diagnosis may determine specific treatment decisions by the clini-
cian. For example, it is imperative to start antidepressants in low
doses and slowly titrate upward in a patient with generalized anxi-
ety disorder and panic disorder to avoid or minimize jitteriness or
exacerbation of the anxiety symptoms. Also, higher ultimate doses
of antidepressants such as the selective serotonin reuptake inhibi-
tors may be required for the treatment of obsessive-compulsive
symptoms. Simple phobias are known generally not to be respon-
sive to medications and require treatment with psychotherapy such
as cognitive-behavior therapy.

Anxiety disorders often coexist with other anxiety disorders.
Packaging the anxiety disorders into nice, neat categories is helpful,
but the practitioner must keep in mind that real life presentations of

TABLE 1.4. Specific anxiety disorders, brief description, and peak periods
of onset

Specific phobias: innate, conditioned, learned fears Middle childhood

Social phobias: shyness, social discomfort Middle adolescence

Panic disorder: panic attacks Late adolescence

Generalized anxiety disorder: excessive worry Young adulthood
about consequences

Obsessive-compulsive disorder: repetitive Early adulthood
thoughts, rituals, acts

Posttraumatic stress disorder: anxiety from Childhood/later

traumatic experiences (age of onset depends
on precipitating event)

Adapted from refs. [2], [3], and [10].
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these disorders often do not appear in this manner. The comorbidity
with other disorders such as depression, bipolar disorder, eating
disorders, substance use disorders, and adult attention deficit dis-
order can complicate both the diagnosis and treatment of anxiety
disorders. There is also an increased risk for suicidal behaviors with
comorbid disorders [5].

BIOPSYCHOSOCIAL FACTORS

It is important to consider several factors when evaluating a patient
for anxiety disorders. There is a complex interaction among these
factors that includes genetics, psychological and life experiences,
as well as brain chemistry. Although everyone has experienced
stress and anxiety at one time or another, not everyone develops an
anxiety disorder. Genetic variations may predispose an individual
to anxiety disorders. The serotonin transporter gene variation is an
example of a specific problem that may lead to low serotonin levels
[3]. There are probably several genes involved in anxiety disorders.
Family, twin, and adoption studies have shown heredity to be a fac-
tor regarding anxiety disorders. Heredity has been recognized since
the late 19th century as an important factor in individuals with
anxiety disorders [12]. Individuals who have a first-degree relative
such as a parent or sibling with an anxiety disorder are at an
increased risk for developing an anxiety disorder [3]. Researchers
continue to pursue genetic linkage information and the identification
of specific genes and areas of genes that may be associated with the
vulnerability to anxiety disorders.

Psychological factors are also associated with anxiety disorder
symptoms. Individuals prone to anxiety sensitivity may misinter-
pret bodily cues [10]. Common physiological symptoms may be
misinterpreted as a significant or dangerous problem, and this may
lead to fear and anxiety symptoms. Other psychological aspects
common to anxiety disorders include the emotion of anxiety,
associated cognitions related to the threat of harm, and behaviors
related to preventing, avoiding, or escaping anticipated harm [11].
For example, an individual may suffer with panic attacks and
misinterpret the increased heart rate, chest discomfort, and light-
headedness as symptoms of a heart attack or a stroke. Concerns
about having the next episode can lead to anticipatory anxiety and
perhaps avoidance of a place or situation associated with an attack,
where escape may be deemed as a difficult or impossible task.

Psychodynamic theories also remain as significant factors in the
understanding of anxiety disorders [12]. Janet postulated that anxiety
disorder symptoms resulted from an ego weakened by psychological
trauma that led to a loss of emotional control [13]. Freud initially
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theorized the ego as being strong and resilient against trauma, and
able to repress memories and their associated painful affect and
transform them via psychodynamic defenses into psychoneurotic
symptoms [13]. Later, Freud studied clinical anxiety and concluded
that anxiety is physiological and remained outside the bounds of
psychodynamic theory. A practitioner who is psychodynamically
oriented views anxiety as a manifestation of an underlying psycho-
logical conflict that can be explored and resolved. The primary focus
includes the patient’s thoughts, feelings, fantasies, perceptions, and
memories [13].

Temperament may also affect an individual’s predisposition
to anxiety disorders. Temperament is a combination of emotional
reactivity as well as intellectual, ethical, and physical character-
istics that remain fairly stable over time [1, 3]. Researchers have
noted that some children are born with a temperamental bias
called behavioral inhibition that manifests as increased physi-
ological reactivity and anxiety in unfamiliar environments [10].

Environmental and social factors are involved in the develop-
ment of anxiety disorders, including learned behaviors. Risk fac-
tors for the development of anxiety disorders in children include
parental overprotection, excessive criticism, and lack of warmth
[10]. Other environmental risk factors include social isolation,
poverty, repeated personal losses, and exposure to violence [10].

UNDERSTANDING FEAR AND ANXIETY

To better understand anxiety, it is helpful to take a closer look at
the fear response. Fear is a normal response to a threat, whereas
anxiety is an unwarranted or inappropriate fear [4]. Anxiety and
fear do not have to be learned. They are unconditioned, protective
responses. The fear/anxiety response includes defensive behaviors,
arousal of the autonomic system, increase in somatic reflexes, and
activation of the hypothalamic-pituitary-adrenal axis [4].

Several parts of the brain are involved in fear and anxiety.
Neurochemical studies and brain imaging techniques have improved
the understanding of the complex network of interacting structures
responsible for these emotions [7]. The cerebral cortex and the
amygdala are two major brain areas involved in the perception of a
threat. The cortex is the thinking or cognitive portion of the brain.
The amygdala is an almond-shaped structure that serves as a commu-
nications center for the parts of the brain that process incoming
sensory signals and interprets the information. It is involved in
rapid, automatic responses that prepare the brain and body to
deal with danger and the unexpected [3]. The fear response via the
amygdala occurs before the cortical response, and so the response
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may be “automatic” without the individual having time to actually
think about any action. The amygdala can register the presence
of a threat, trigger a fear response or anxiety, and store emotional
memories [7]. Various anxiety symptoms may occur including an
increased startle response, hypervigilance, shortness of breath, and
a facial expression of fear [4]. Increased output from the amygdala
is common with the anxiety disorders.

The body’s response to a threat also involves the activation
of the hypothalamus, which serves as a command center for the
hormonal and nervous system of the body [3]. Neurotransmitters
are chemical messengers within the brain, and hormones carry
messages throughout the body. The hypothalamus releases cor-
ticotropin-releasing factor (CRF) that triggers the release of
adrenocorticotropic hormone (ACTH) from the pituitary gland.
Adrenocorticotropic hormone stimulates the release of cortisol
from the adrenal gland. This stress hormone is released into the
bloodstream and has a regulatory effect on the brain, maintain-
ing physiologic integrity. Cortisol is involved in complex negative
feedback loops [14]. Excessive and sustained secretion of cortisol,
however, can lead to adverse medical effects [14]. The adrenal
medulla has direct communication with the brain by way of the
sympathetic nervous system. The release of catecholamines pre-
pares an individual for the “fight or flight” response by causing
such responses as an increased heart rate and blood pressure,
a diversion of blood from the internal organs to the muscles,
increasing alertness, and increasing glucose to provide energy.

The hippocampus is a brain structure that processes trau-
matic stimuli and helps to encode the information into memories.
Associated cues are stored in the hippocampus, and these may
allow an individual to avoid stimuli that may trigger emotional
trauma in the future [4]. Studies have shown that the hippocam-
pus appears to be smaller in patients who have suffered severe
stress such as combat or child abuse [7].

Cognitive control of anxiety occurs in the medial frontal cor-
tex that is connected to the amygdala. This allows an individual
rationally to evaluate a situation, regulate affect, control behav-
ioral and interpersonal responses, and modulate autonomic and
neuroendocrine function [3, 4]. If the stressors are particularly
challenging, the lower centers such as the amygdala take over
from the executive centers in the prefrontal cortex [4]. When a
person suffers from an anxiety disorder, the response tends to be
limited to the amygdala-mediated pathways, which can be patho-
logical. Different parts of the amygdala may be activated with the
different anxiety disorders and results in different manifestations
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of anxiety [3]. For example, individuals with panic attacks have a
fear of dying. Free-floating anxiety is common with generalized
anxiety disorder. Fear of embarrassment is a typical symptom with
social anxiety disorder. Intrusive obsessions are common with
obsessive-compulsive disorder. Emotional memory is common
with posttraumatic stress disorder [4].

There are several other brain structures involved in fear and
anxiety. These include the cingulate, basal ganglia, and striatum.

Life-threatening traumatic experiences can be etched into the
amygdala. New favorable memories can decrease more threat-
ening memories. However, new traumatic experiences or asso-
ciations can trigger original, unfavorable experiences [4]. Anxiety
tends to occur with limited patterns of thinking and behavior and
is associated with circuits that are emotionally driven [4]. The fear
response, therefore, can be automatic and lifesaving in situations
of real danger. On the other hand, the anxiety response, as part
of a learned fear response, may be an overreaction to a relatively
benign situation that can be problematic and can perhaps be disa-
bling. A core problem in anxiety disorders is a faulty connection
between a stimulus and a response as well as a misinterpretation
of an event’s meaning [3].

ANXIETY: NEURONS AND NEUROCHEMISTRY

Several neurotransmitters (chemical messengers) in distinct areas
of the brain have been demonstrated to play a role in the neuro-
biology of fear and anxiety [14]. Long-term dysregulation of these
substances have effects on cortical and subcortical areas, and
this appears to contribute to the development of anxiety disor-
ders [14]. Research in animal physiology and human pharmaco-
logical studies have indicated that the familiar neurotransmitters
v-aminobutyric acid (GABA), norepinephrine, and serotonin
are involved in anxiety disorders [15]. Other neurotransmitters
and neuropeptides that interact and modulate fear and anxiety
include CRF, neuropeptide Y, galanin, substance P, a variety of
opioids, dopamine, glutamate, amino acid transmitters, and
adrenal steroids such as cortisol [14-16]. Cholecystokinin (CCK),
a neuropeptide found in the gastrointestinal (GI) tract and the
brain, is the only circulating endogenous peptide that is known to
be anxiogenic in humans [14, 15].

These neurochemicals, which work in various systems, play
important adaptive roles in responding to stress, which include
affecting energy stores, attention, vigilance, memory, planning,
and cardiovascular function [14, 16]. Chronic activation, however,
can be problematic. Clinically, several classes of medications are
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available that affect many of the neurotransmitters and are helpful
in managing the primary anxiety disorders. These include the ben-
zodiazepines, serotonin-1A agonists, and antidepressants affecting
serotonin and norepinephrine [4].

HOW A NEURON WORKS

When a neuron (nerve cell) is activated, an electrical signal travels
down the axon and releases a neurotransmitter. The neurotransmitter
carries a chemical message across the synaptic cleft, attaches to a
receptor on the receiving neuron, and transmits an excitatory or
inhibitory message. Feedback mechanisms serve as regulators for the
neurons sending the messages, and a reuptake transporter protein
returns the neurotransmitter back across the synapse to the sending
neuron after the job is completed. At times this complex system
develops problems that manifest clinically as psychiatric disorders,
including anxiety disorders. Problems with neurotransmission may
include receptor hypersensitivity or hyposensitivity, deficient neuro-
transmitter release, and reuptake occurring too quickly [3].

As mentioned previously, anxiety occurs as a normal adap-
tive response to a threat and may be accompanied by increased
autonomic (sympathetic and parasympathetic) activity [17]. The
autonomic nervous system controls involuntary function of the
internal organs and is involved in the fear response [3]. Abnormal
anxiety with physiological activation has been shown to include
somatic concerns. For example, studies have shown that a history
of anxiety disorders is associated with an increased risk for coro-
nary heart disease, including sudden cardiac death, compared to a
history without anxiety problems [17].

SEROTONIN SYSTEM

The primary source of serotonin in the central nervous system
(CNS) is the raphe nuclei of the brainstem. Serotonin has modu-
lating effects on the locus ceruleus and its projections to the amy-
gdala [4]. It is also associated with cognitive function in anxiety as
well as regulating anxiety and impulsivity in suicidal behavior and
other violence [4]. Low levels of serotonin are also associated with
dysregulation of other neurotransmitters.

NOREPINEPHRINE (NORADRENERGIC) SYSTEM

The majority of the noradrenergic neurons are located in the locus
ceruleus in the dorsal pons. Other areas of the brain that contain
noradrenergic neurons include the limbic system (hypothalamus,
hippocampus, and amygdala) as well as the cerebral cortex [14].
Autonomic arousal occurs with stimulation of the locus ceruleus,
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and the elevated norepinephrine levels are associated with somatic
anxiety symptoms such as a rapid heart rate and increased blood
pressure [4]. Chronic symptoms of increased noradrenergic func-
tion in patients with anxiety disorders include startle response,
insomnia, and panic attacks [14]. Anxiety is associated with an
increase in the norepinephrine metabolite 3-methoxy-4-hydroxy-
phenylglycol (MHPG). There is a high concentration of GABA
(inhibitory neurotransmitter) receptors on the noradrenergic cell
bodies in the locus ceruleus [4].

v-AMINOBUTYRIC ACID

v-Aminobutyric acid is an inhibitory neurotransmitter in the CNS.
It regulates or inhibits other neurotransmitters, such as serotonin,
norepinephrine, and dopamine [4], and this neuromodulation
affects arousal. There are both GABA-A and GABA-B receptors.
v-Aminobutyric acid exists only in the CNS.

TREATMENT OF ANXIETY DISORDERS

History of Treatment

Psychoanalysis and barbiturates were the primary treatment modali-
ties until the mid-20th century. Psychoanalysis, although not empiri-
cally shown to be efficacious for the anxiety disorders, helps one to
understand the roots of anxiety [18]. Pharmacologically, the bar-
biturates were widely used to treat anxiety. However, they have the
potential for physical dependence and risk of misuse, including being
dangerous in overdose. The benzodiazepines, which are partial ago-
nists for the GABA-A receptors, were discovered in the 1960s. They are
widely used to treat anxiety disorders. Researchers in the 1960s also
found that the tricyclic antidepressant imipramine (Tofranil) reduced
panic attack frequency [18, 19]. Since the 1980s, selective serotonin
reuptake inhibitors (SSRIs), starting with fluoxetine (Prozac), have
been utilized for the treatment of anxiety disorders.

Regarding the psychological therapies, cognitive-behavioral
therapy has been empirically validated for anxiety disorders [18].
The overall efficacy of medications for the anxiety disorders is
similar to the best psychological therapies, but there appears to be
a longer-lasting therapeutic benefit with the psychological thera-
pies [18]. For many patients, a combination of pharmacotherapy
and psychotherapy seems to work best.

Primary Care Assessment
In the comprehensive evaluation, a primary care practitioner must
always think about the categories of anxiety disorders, including
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patients with chronic general medical problems. The practitioner
must also consider coexisting psychiatric disorders including
depression, bipolar disorder, eating disorders, adult attention defi-
cit hyperactivity disorder, and alcohol and other substance abuse.
There is no substitute for spending a little extra time with the
patient and listening carefully. Close observation and involvement
of the patient in the discussion is very important in the evaluation
of anxiety disorders. Education is vital to helping the patient under-
stand and deal with the various ramifications of anxiety disorder
symptoms. It is also not uncommon for anxious patients to question
their diagnosis and demonstrate ambivalence and apprehension
about their treatment. Patience and persistence is required of both
the practitioner and the patient.

Anxiety becomes a clinical diagnosis when the symptoms
become distressing and interferes with a patient’s functioning.
Anxiety disorders are commonly encountered in the primary
care setting. Most patients with anxiety disorders have at least
one serious general medical problem and a significantly higher
probability for physical illness than those who do not suffer from
anxiety disorders [20]. Anxiety disorders can affect all bodily
systems including the gastrointestinal, respiratory, cardiovascu-
lar, endocrine, neurologic, and rheumatologic. Individuals with
anxiety disorders also suffer from higher rates of allergies [20].
Many clinicians consider anxiety disorders as conditions that are
brief and benign, but they can be truly chronic, serious, at times
disabling conditions.

It is important to remember that diagnosing anxiety disorders
is based on the direct clinical interview and the observation
of objective manifestations of anxiety [21]. Self-report and
clinician-administered checklists can be extremely valuable
adjuncts in the assessment and follow-up of anxiety symptoms
as well.

Treatment Modalities

Psychotherapy and medications are important treatment modal-
ities for anxiety disorders. Both are effective for most anxiety
disorders, and the choice depends on many factors including
patient preference, practitioner preference, previous treatment,
family history, availability, and cost. The efficacy of medica-
tion for anxiety disorders is similar to the best psychological
therapies. There appears to be a longer-lasting therapeutic ben-
efit with the psychological therapies [18]. For many patients, a
combination of pharmacotherapy and psychotherapy is the best
approach to treatment.
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Psychotherapy
Cognitive behavior therapy (CBT) has been empirically validated for
the treatment of anxiety disorders [18]. There are patients, however,
who respond incompletely or not at all to CBT [10]. Psychotherapy
alone may be helpful as a first-line form of treatment for patients with
mild anxiety such as situational or adjustment problems. A brief course
of a rapid-acting anxiolytic such as a benzodiazepine may also be help-
ful in these patients. Patients who have anxiety disorders and prefer to
avoid the use of medications may also benefit from psychotherapy.
The cognitive component of CBT helps patients modify distorted
or inaccurate thinking patterns. The behavioral component helps
patients change their reactions to situations that induce anxiety
symptoms. Behavioral components include exposure (confronting
fear), response prevention (kept from performing behaviors), and
relaxation, including deep-breathing exercises. The major aim of
cognitive-behavioral and behavioral therapy is to eliminate beliefs
and behaviors that maintain anxiety symptoms [7]. In particular,
CBT attempts to increase cognitive control over the fear response
[3]. The primary side effect of these forms of psychotherapy appears
to be temporary discomfort due to increased anxiety levels [7].

Pharmacotherapy

The pharmacological treatment of most anxiety disorders includes
the selective serotonin reuptake inhibitors (SSRIs), serotonin-
norepinephrine reuptake inhibitors (SNRIs), benzodiazepines,
and the nonbenzodiazepine 5-hydroxytryptamine (5-HT1A) recep-
tor agonist buspirone (BuSpar). It is important to consider comor-
bidity when a practitioner selects a medication regimen to treat an
anxiety disorder [22].

There are several medications approved by the U.S. Food and
Drug Administration (FDA) for the treatment of anxiety disorders.
The SSRIs approved by the FDA for the treatment of various anxi-
ety disorders, include the following:

Fluoxetine (Prozac, generics)
Fluvoxamine (Luvox, generics)
Paroxetine (Paxil, generics; Paxil CR)
Sertraline (Zoloft, generics)
Escitalopram (Lexapro)

The SNRIs approved by the FDA for the treatment of anxiety dis-
orders include the following:

e Venlafaxine extended release (Effexor XR)
e Duloxetine (Cymbalta)
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The benzodiazepines approved by the FDA for the treatment of
anxiety and various anxiety disorders include the following:

Alprazolam (Xanax, generics; Xanax XR)
Clonazepam (Klonopin, generics)
Lorazepam (Ativan, generics)

Diazepam (Valium, generics)
Chlordiazepoxide (Librium, generics)
Oxazepam (Serax)

Clorazepate (Tranxene, generics)

The nonbenzodiazepine 5-HT1A receptor agonist medications
approved by the FDA for the treatment of anxiety disorders include
the following:

e Buspirone (BuSpar, generics)

Other medications useful for the treatment of anxiety disorders
include beta-blockers, tricyclic and other antidepressants, anticon-
vulsant medications, atypical antipsychotics, antihistamines, and
monoamine oxidase (MAO) inhibitors. Many of these medications
are used off-label for the treatment of anxiety disorders, especially
with difficult cases, and have anecdotal clinical as well as scientific
literature to support their use.

Education

Psychoeducation is a vital part of the treatment of anxiety disor-
ders. It is important to help the patient understand the disorder,
both psychologically and medically. For example, helping the
patient to understand that substances such as caffeine, illicit
drugs, and some over-the-counter (OTC) cold medications can
cause or exacerbate anxiety symptoms can go a long way in the
effective management of anxiety disorders. Sharing information
such as discussing direct-to-consumer advertising messages or
information from appropriate Internet sites can be extremely
helpful. Support and reassurance is invaluable. Handouts such as
pamphlets describing the disorder in more detail allow patients
to read the information at a time when they are more relaxed and
their concentration is perhaps better. Close follow-up by phone
and office visits is imperative, especially early in the treatment.

Principles of Psychopharmacotherapy

It is extremely important to give the initial treatment a fair trial.
Ensuring that therapeutic dosages are utilized and that an appro-
priate length of treatment (e.g., medications, psychotherapy) is
undertaken, and monitoring for side effects are mandatory. Trying



OVERVIEW OF ANXIETY AND THE ANXIETY DISORDERS 15

TaBLE 1.5. Psychopharmacotherapy: principles for primary care

e The diagnostic assessment is fundamental and may be revised

e Complete recovery generally requires more than pharmacotherapy alone

e The phase of an illness is important regarding initial treatment and the
duration of treatment (e.g., acute, continuation, and maintenance)

e One must always consider the risk-to-benefit ratio regarding the
treatment strategy

e When selecting a medication regimen, consider comorbid disorders

First-line choice of medication for initial treatment includes considera-

tion of family history regarding a response (good or bad) to a specific

agent, especially for a similar disorder

First-line choice of medication for a subsequent episode includes

consideration of prior personal and family history regarding a response

(good or bad) to a specific agent

e Determine and monitor specific symptoms that serve as markers for
the disorder (outcome measures) over the course of treatment

¢ Monitor for the development of adverse effects throughout the course
of treatment and utilize appropriate laboratory to ensure optimal
efficacy as well as safety

¢ Remember that when stopped, many antidepressant medications may
cause discontinuation symptoms, especially if stopped too quickly

Adapted from ref. [23].

other therapeutic approaches if the current method of treatment is
unsuccessful can be helpful.

Janicak et al. [23] suggested several general principles for deci-
sion making with regard to psychopharmacotherapy in clinical
practice (Table 1.5). These principles are applicable for the treat-
ment of anxiety disorders by the primary care practitioner.

When to Seek Assistance from a Mental Health Professional
Primary care practitioners evaluate and treat a large percentage of
patients with anxiety disorders. Other health professionals, includ-
ing dentists, also treat many patients who suffer from anxiety dis-
orders, and it is imperative that they recognize these disorders and
ensure that the patient’s anxiety symptoms are managed appropri-
ately. It is important for all primary care practitioners to become
familiar with the common anxiety disorders and their treatment.
As with any profession, however, it is important to know one’s
limits and not exceed them.

Often, consultation with or referral to a mental health profes-
sional is necessary for the comprehensive management of complex
patients with anxiety disorders. Seeking assistance is acceptable
and prudent, and is to be encouraged. Psychiatrists, psychologists,
social workers, and counselors can be a valuable part of the health
care team. The ideal scenario for the comprehensive management
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of anxiety disorders is a primary care practitioner who has a good
working relationship with mental health professionals and is in
close proximity for consultation and referral. In the following situ-
ations, consultation/referral may be indicated:

e Ancxiety disorders requiring higher dosages or complex combi-
nations of medications

e Comorbid conditions including other anxiety or psychiatric
disorders such as bipolar disorder and psychotic disorders
Suicidal behaviors
Cases requiring specialized training in CBT or other psycho-
therapies
Cases requiring group therapy or self-help therapy groups
Patients requesting follow-up with clergy

The availability of services can be an issue in some areas, and
so at times the primary care practitioner may have to do it all—at
least for a while! Recognizing, diagnosing, and managing patients
with anxiety disorders can be a difficult but most rewarding expe-
rience. The information in this pocket guide will make this experi-
ence more comfortable.

Pearls for the Practitioner

e The word anxiety can be confusing and can have multiple
meanings.

¢ Anxiety is a normal emotion that can be adaptive and can
protect an individual from danger.

e Anxiety can result from a negative as well as a positive
stressor.

¢ Anxiety can be due to a known, unknown, or nonspecific
source.

e Practitioners must consider anxiety symptoms due to
organic causes such as general medical disorders, as well
as from substance induced or withdrawal symptoms.
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e Anxiety becomes pathological in the form of anxiety dis-
orders when there is marked distress, impairment in func-
tioning, and avoidance behaviors.

¢ Anxiety disorders are often comorbid with other anxiety
disorders, other psychiatric disorders, and general medical
disorders.

e Common neurotransmitters associated with the anxiety
disorders include serotonin, norepinephrine, and GABA.

e Screening instruments can be helpful in providing clinically
relevant information to assist with anxiety disorder diagnosis
and management.

e Treatment of the anxiety disorders includes pharmaco-
therapy, psychotherapy, and psychoeducation.
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2
Brief Psychiatric History and Mental
Status Examination

John R. Vanin

A comprehensive medical evaluation includes a thorough history,
physical examination, and appropriate laboratory, imaging and
other studies. An important portion of the history in a primary
care evaluation is the psychiatric history and the mental status
examination. When evaluating a patient for mental or emotional
disorders, history is truly everything. Often, the practitioner must
ask specific questions to assess the presence of common mental
disorders in order to supplement other information or because the
patient does not recognize or does not volunteer the symptoms.

Casting ones net for the symptoms of common mental disorders,
including the category of anxiety disorders, is extremely helpful to
fully assess a patient’s emotional and physical status. Disorders
that comorbidly occur may further complicate matters, especially
if common symptoms are shared. For example, shared symptoms
of both generalized anxiety disorder and major depressive dis-
order include worrying, poor concentration, insomnia, fatigue,
irritability, and somatic concerns. An appropriate diagnosis and
treatment plan can be instituted only after the clinical symptoms
and signs are fully recognized and evaluated.

The information in this book is applicable to evaluations of
adult patients, age 18 years or older, although sections may be
applicable to younger patients. The information is based on schol-
arly information supported by research and practical suggestions
based on cumulative clinical experiences of the authors.

EVALUATING ANXIETY DISORDERS

Anxiety disorders are the most prevalent mental disorders in the
general population [1]. They are a family of related but distinct
disorders. Anxiety disorders are complex disorders and may be
difficult to recognize and treat, especially if there are comorbid
problems such as depression and substance abuse. There are

19



20  |.R.VANIN

no distinctively characteristic markers to make a presumptive
diagnosis of an anxiety disorder despite an abundance of physi-
ologic symptoms [1]. Psychophysiology, a noninvasive tool deal-
ing with the correlation of the mind and body, historically has
relied on electrical signals generated by the body and recorded
by way of electrodes on the scalp, hands, and face. It is used to
quantify normal and abnormal physiological activity and reactivity
[2]. In addition to measures such as palmar sweating, respira-
tion, heart rate, blood pressure, and reflexes, psychophysiology
has incorporated neuroendocrine physiology and brain imaging
such as positron emission tomography (PET) [2]. It is interest-
ing to note that despite physiological symptoms playing a crucial
role in the diagnostic profile of anxiety disorders, the evaluation
of symptoms and the formal diagnosis are based primarily on
verbal self-reports. Physiological measures have the potential to
help objectively assess and better characterize anxiety symptoms
and identify psychological and neurobiological dysfunctions [2].
Psychophysiology essentially remains a research tool, however,
regarding the causes and nature of anxiety.

DIAGNOSIS OF ANXIETY DISORDERS

The diagnosis of anxiety disorders continues to depend on the
clinical interview, which utilizes self-reports of symptoms as well
as observation of objective signs of anxiety. An index of suspicion
is often helpful in assessing the presence of an anxiety disorder.
For example, a patient may not present with the classic symptoms
such as excessive hand-washing rituals in obsessive-compulsive
disorder. Instead, severe obsessive thinking and perhaps check-
ing rituals may be present, and the patient fails to mention these
symptoms to the examiner. Clinical experience has shown that sev-
eral psychiatric disorders, including social anxiety disorder, obses-
sive-compulsive disorder, posttraumatic stress disorder, as well as
bipolar disorder and adult attention-deficit/hyperactivity disorder,
commonly occur, may not readily present themselves, and are eas-
ily missed. It is interesting to note that three of these five easily
unrecognized disorders are categories of anxiety disorders!

The subtypes of the anxiety disorders are defined by the
standardized diagnostic criteria of the American Psychiatric
Association’s Diagnostic and Statistical Manual of Mental Disorders,
4th edition, text revision (DSM-IV-TR) [3]. Table 2.1 lists the cat-
egories of DSM-IV-TR anxiety disorders [3]. Tables 2.2 through
2.9 list the key features of the common anxiety disorders [1,3].
Although adjustment disorder with anxiety is not a formal anxiety
disorder in the DSM-IV-TR, it is an important disorder to recognize
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TABLE 2.1. DSM-IV-TR anxiety disorder categories

Adjustment disorder with anxiety*

Panic disorder (with/without agoraphobia)
Phobic disorders

- Agoraphobia**

- Specific phobia

- Social phobia (social anxiety disorder)
Obsessive-compulsive disorder

Acute stress disorder

Posttraumatic stress disorder

Generalized anxiety disorder

Anxiety disorder due to a general medical condition
Substance-induced anxiety disorder
Anxiety disorder not otherwise specified

*

*Not a formal DSM-IV-TR anxiety disorder.
*Not a DSM-IV-TR codable disorder.

Adapted from ref. [3].

TABLE 2.2. Key features of panic disorder

Recurrent unexpected panic attacks

Persistent concern about additional attacks

Worry about the meaning of or the consequences of the attacks (e.g.,
heart attack, stroke, “going crazy”)

Significant change in behavior related to the attacks (e.g., avoiding
places)

With or without presence of agoraphobia

Adapted from refs. [1] and [3].

TaBLE 2.3. Key features of agoraphobia

Anxiety about being in places or situations from which escape might
be difficult, embarrassing, or in which help may not be available in the
event of having a panic attack

Places and situations are avoided or endured with anxiety or distress

Adapted from refs. [1] and [3].

TABLE 2.4. Key features of specific phobia

Marked and persistent fear that is excessive, unreasonable, and brought
on by the presence or anticipation of a specific object or situation
Exposure provokes an immediate anxiety response

Recognition that the fear is excessive or unreasonable

Phobic stimulus is avoided or endured with distress

Avoidance, anticipatory anxiety, or distress is significantly impairing

Adapted from refs. [1] and [3].
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TABLE 2.5. Key features of social phobia (social anxiety disorder)

e Marked and persistent fear of one or more social or performance
situations in which the person is concerned about negative evaluation
or scrutiny by others

e Recognition that the fear is excessive or unreasonable

e Fears acting in a way or showing anxiety symptoms that will be
humiliating or embarrassing

e Feared social or performance situations are avoided or endured with
intense anxiety or distress

Adapted from refs. [1] and [3].

TABLE 2.6. Key features of obsessive-compulsive disorder

¢ Experiencing obsessions or compulsions

e Recognition that the obsessions or compulsions are excessive or
unreasonable

e Obsessions or compulsions cause much distress, are time-consuming,
or cause significant interference in daily functioning

Adapted from refs. [1] and [3].

TABLE 2.7. Key features of acute stress disorder

e Exposure to a traumatic event

¢ Individual experiences dissociative symptoms

e Traumatic event is persistently reexperienced

e Marked symptoms of anxiety and increased arousal

e Marked avoidance of stimuli that arouse trauma recollection

e Disturbance occurs within 4 weeks of the traumatic event, lasts for a
minimum of 2 days and a maximum of 4 weeks

e Disturbance causes significant distress or impairment in daily
functioning

Adapted from ref. [3].

TABLE 2.8. Key features of posttraumatic stress disorder

e Exposure to a traumatic event

e Traumatic event is persistently reexperienced

e Persistent avoidance of stimuli associated with the trauma and
numbing of general responsiveness

e Persistent symptoms of increased arousal

e Duration of the disturbance is more than 1 month

¢ Disturbance causes significant distress or impairment in daily
functioning

Adapted from refs. [1] and [3].
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TABLE 2.9. Key features of generalized anxiety disorder

e Excessive anxiety and worry about a number of events or activities
for at least 6 months

e Difficulty controlling the worry

e Anxiety and worry associated with additional symptoms, including
somatic

¢ Anxiety, worry, physical symptoms cause significant distress or
impairment in daily functioning

Adapted from ref. [3].

and evaluate in primary care. For conditions that approach but
do not fulfill diagnostic criteria for a major psychiatric disorder,
diagnostic and treatment decisions rely on a practitioner’s clini-
cal judgment [4]. This certainly applies to the anxiety disorders
as well. Subthreshold conditions are important to recognize and
evaluate, especially if they impact personal, social, occupational,
and academic functioning. The current diagnostic criteria for
many mental disorders include the stipulation that the distur-
bance causes clinically significant distress or impairment in social,
occupational, or other important areas of functioning. Some
clinicians feel that suffering from the diagnostic symptoms may
be sufficient for a diagnosis at times, even before functional dis-
turbances appear. Treatment may not be necessary at the time but
monitoring may be warranted.

The careful evaluation of the patient by the primary care practi-
tioner regarding anxiety symptoms is important for comprehensive
care. The recognition and management of anxiety disorders, either
individually or comorbidly, is important for the patient’s quality
of life. Distinguishing the common anxiety disorders from each
other and other psychiatric and general medical disorders can be
significant regarding treatment decisions. The practitioner and the
patient may never know if an anxiety disorder is present unless
specific screening questions are asked about each specific anxiety
disorder category. A patient may not volunteer the symptoms of an
anxiety disorder initially as the chief complaint or even after a few
open-ended questions are asked. Closed-ended questions are often
necessary to actively screen for the common anxiety disorders.

SCREENING FOR ANXIETY DISORDERS

Formal screening guidelines and suggestions for anxiety disorders
are practically nonexistent [5]. Representative common anxiety
disorder screening questions for the busy practitioner are listed
in Tables 2.10 to 2.15 [6,7]. Many questions are adapted from
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TABLE 2.10. Screening questions for generalized anxiety disorder

¢ Have there been days at a time when you felt extremely tense,
anxious, or nervous for no special reason?
If yes: Have you felt this way even when you were at home with nothing
to do?
If yes: Have these anxious or nervous feelings bothered you for at least
6 months?
If yes: Practitioner should further evaluate for generalized anxiety disorder

Adapted from ref. [6].

TABLE 2.11. Screening questions for adjustment disorder with anxiety

e Have you been worried or upset about something that happened to you
in the past 3 months? For example, loss of a job, separation, divorce,
accident, death of a loved one.

If yes: Compared to most people, do you feel you had more trouble
handling this situation? (e.g., nervousness, worry)

If yes: Practitioner should further evaluate for adjustment disorder
with anxiety

Adapted from ref. [6].

TABLE 2.12. Screening questions for panic disorder

e Have you ever had sudden spells or attacks of fear, nervousness, or
panic, that seem to come on all of a sudden, out of the blue for no
particular reason?

If yes: Did you have these attacks even though a health care practi-
tioner said there was nothing seriously wrong with you?
Another screening question which we find very useful is:

e Does your heart ever beat really fast, and you feel short of breath, light
headed, and feel like you have to get out of a place or situation
immediately?

e If yes: Practitioner should further evaluate for panic disorder

Adapted from ref. [6].

well-researched screening questions that can help a practitioner
recognize and further evaluate anxiety disorders in daily practice.
If a patient answers in the affirmative for any of the screening
questions, further in-depth evaluation of that particular disor-
der should be pursued. The Anxiety and Depression Detector, a
recently developed, brief five-item screening device for anxiety and
depressive disorders in primary care settings is listed in Figure 2.1 [5].
This screening instrument may be particularly helpful for comorbid
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TABLE 2.13. Screening questions for phobic disorders

Have you ever been much more afraid of things or situations than the
average person? (e.g., flying, heights, needles, animals, thunder, sight of
blood).

Despite knowing it was safe, have you ever been so afraid to leave
home by yourself that you would not go?

Have you ever been afraid to go into places like supermarkets or eleva-
tors because you were afraid of not being able to get out?

Have you ever been so afraid of embarrassing yourself that you would
not do certain things in public? (e.g., speaking out in a room full of
people, eating in a restaurant, using a public restroom)

If yes to any of the above: Did you ever try to avoid the feared object or
situation whenever you could?

If yes: Practitioner should further evaluate for phobic disorder

Adapted from ref. [6].

TABLE 2.14. Screening questions for obsessive-compulsive disorder

Have you ever been bothered by certain thoughts, images, or impulses
that came into your mind repeatedly even though you tried to ignore or
stop them?

If yes: Describe the thoughts, images or impulses

Have you ever felt you had to repeat a certain act over and over even when
this action did not seem to make much sense? (e.g., checking or counting
things over and over again; arranging objects in a certain way; washing
your hands over and over again although you knew they were clean)

If yes: Practitioner should further evaluate for obsessive-compulsive
disorder

Adapted from ref. [6].

TABLE 2.15. Screening questions for posttraumatic stress disorder (PTSD)
(primary care PTSD screen)

In your life, have you ever had any experience that was so frightening,
horrible, or upsetting that, in the past month, you...

Have had nightmares about it or thought about it when you did not
want to?

Tried hard not to think about the experience or went out of your way to
avoid situations that reminded you of it?

Were constantly on guard, watchful, or easily startled?

Felt numb or detached from others, activities, or your surroundings?

If yes to any three items, screen is positive: Practitioner should further
evaluate for posttraumatic stress disorder

Adapted from ref. [7]. Public Domain.
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Name. Date
In the past 3 months...

1. Did you ever have a spell or an attack when all of a sudden you
felt frightened, anxious, or very uneasy? Yes No

2. Would you say that you have been bothered by “nerves” or
feeling anxious or on edge? Yes No

3. Would you say that being anxious or uncomfortable around
other people is a problem in your life? Yes No

4. Did you have a period of one week or more when you lost
interest in most things like work, hobbies, and other things
you usually enjoyed? Yes No

5. Some people have terrible experiences happen to them, like being
attacked or threatened with a weapon; being in a fire or a bad
traffic accident; being sexually assaulted; or seeing someone being
badly injured or killed. Has anything like this ever happened to
you? Yes No

If Yes:

In the past three months, have you had recurrent dreams or night-
mares about this experience, or recurrent thoughts or “flashbacks”
(times when you felt as though it was happening again, even though
it wasn't)? Yes No

Note: A yes answer to any of the items 1 through 4 or the second part
of item 5 is considered a positive screen. Further evaluate for panic
disorder, generalized anxiety disorder, social anxiety disorder, major
depressive disorder, posttraumatic stress disorder. (Note: This figure
is in the public domain.)

FIGURE 2.1. The Anxiety and Depression Detector.

anxiety and depressive disorders, which are very prevalent condi-
tions. Clinicians must use their clinical judgment regarding the
use of additional screening questions, especially if the patient
answers in the negative and there is a suspicion of an undisclosed
anxiety disorder.

ANXIETY DISORDERS AND GENERAL MEDICAL DISORDERS
One must keep in mind that general medical disorders can cause
symptoms of an anxiety disorder, and primary anxiety disorders
can mimic a general medical disorder. The effects of medications
prescribed for a general medical condition as well as over-the-
counter, herbal, and other nonprescribed substances can mimic an
anxiety disorder. The treatment of a general medical disorder can
complicate the course and treatment of anxiety disorders and vice
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versa. In addition, the primary care practitioner must monitor for
drug interactions, including those involving the cytochrome P-450
enzyme system.

BRIEF PSYCHIATRIC EVALUATION

The psychiatric evaluation performed in a busy primary care prac-
tice need not be long or complex. A comprehensive but concise
history and mental status examination will often provide the neces-
sary information for a good differential diagnosis and treatment
plan. The differential diagnosis is subject to revisions as informa-
tion becomes available or as a disorder evolves. The following
Primary Care Psychiatric Evaluation Guideline (PCPEG) contains
the components of a thorough psychiatric evaluation for primary
care practitioners (Fig. 2.2). This evaluation guideline is a format

Name Date. Age Sex Marital status
Chiefcomplaint

History of present illness

Depressive disorder (unipolar, dysthymia)

Bipolar disorder (depression, mania, mixed, rapid cycling)

Anxiety disorders (generalized, panic, obsessive-compulsive, social/
performance, posttraumatic stress)

Psychotic disorder (hallucinations, delusions, ideas of reference)__

Adult attention-deficit hyperactivity disorder.

Substance-induced symptoms

Symptoms secondary to a general medical condition

Personality characteristics

FIGURE 2.2. Primary Care Psychiatric Evaluation Guideline Form.
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Past history
Psychiatric

General medical

Neurological (closed head injury, loss of consciousness, seizures)__

Medications (prescribed, over-the-counter)

Alternative treatments (supplements, herbal)

Allergies (medication, other)

Substance use (alcohol, nicotine, caffeine, inappropriate prescrip-
tion use, illicit drugs)

Personal/social history
Developmental

Education

Occupational
Relationships

Sexual

Trauma/abuse

Involvement with social agencies/court system

Suicide/homicide

Family history
Mother.
Father:
Siblings
Grandparents
Children

Review of systems

General

Sleep

Appetite/diet

Exercise.

FIGURE 2.2. Continued.
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Mental status examination

Physical examination

Laboratory/studies

Assessment/differential diagnosis
Axis L
AxisIL
Axis IIT
AxisIV.
Axis V.
Treatment plan

FIGURE 2.2. Continued.

that we developed and is commonly used for mental health clinical
evaluations at the West Virginia University Student Health Service
by primary care practitioners, psychiatrists, residents, and students,
and may be reproduced by the practitioner. Citation of the source
is appreciated. The level of detail varies as one utilizes this guide-
line, depending on the patient’s problem and the skills and clinical
judgment of the practitioner. Much of the evaluation is standard
with regard to a comprehensive general medical evaluation, with
an emphasis on the standard principles of psychiatric diagnosis,
mental status examination, and treatment planning. The mental
health aspects are based on the American Psychiatric Association’s
Practice Guideline for Psychiatric Evaluation of Adults [4].

PSYCHIATRIC HISTORY

The psychiatric history includes the following information about
the patient: the chief complaint; present illness; pertinent past
history; personal, social, and family history; and the mental status
examination (MSE). The MSE is a systematic collection of infor-
mation based on the patient’s behavior, sensorium, and cognitive
function [4, 8, 9]. The practitioner utilizes the MSE to obtain evi-
dence of current symptoms of a mental disorder. The categories of
the MSE obtained via observation, listening, and formal mental
status testing are listed in Table 2.16 [4, 8, 9].
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TABLE 2.16. Mental status examination

e Appearance and behavior
e Motor activity (e.g., tremors, nail-biting, restlessness)
e Attitude (e.g., cooperativeness, guarded, embarrassment)
e Speech (e.g., volume, tone, rate, coherence)
e Mood
o Affect
e Thought content and perceptions

- Worries

- Obsessions

- Impulses

- Phobias

- Delusions

- Hallucinations

- Suicide/homicide

- Other forms of disordered thinking
e Cognitive status

- Attention and concentration

- Level of consciousness

- Orientation

- Memory (immediate, recent, remote)

- Fund of knowledge

- Abstraction

- Judgment

- Insight

- Language

- Executive function

- Calculation

- Drawing

Adapted from refs. [4], [8], and [9].

To be most effective, a practitioner must develop a comfort-
able style to gather the pertinent information, exhibiting sensitiv-
ity, compassion, and empathy. Making eye contact is important,
especially while taking notes. This also applies to electronic
medical recording of information. Listening carefully and noting
the patient’s nonverbal responses and behaviors (e.g., blushing,
sighing, hair twisting, leg-shaking, finger-picking, tearfulness) are
extremely helpful techniques in history taking.

ANXIETY DISORDER SCREENING INSTRUMENTS

Anxiety disorder screening tools are available to assist the practi-
tioner in assessing anxiety disorders in the clinical setting. Examples
of several of the measures are listed in Tables 2.17 to 2.23 [10-14].
Some of the screening tools are more practical than others for the
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TABLE 2.17. Features of the Hamilton Rating Scale for Anxiety (HAM-A)

e Assesses somatic and cognitive anxiety symptoms

Extensively used to monitor treatment responses of generalized anxiety
disorder in studies and in clinical settings

e Limited coverage of worry; does not include episodic anxiety

e 14 items, rated 0-4 on an unanchored severity scale

¢ Designed to be administered by a clinician

e Total score range 0-56

e Formal training or use of structured guide required for high reliability
Validity limited by lack of coverage of areas critical to the modern
understanding of anxiety disorders

Adapted from ref. [10].

TaBLE 2.18. Features of the Posttraumatic Stress Disorder Scale: clinician
administered PTSD scale (CAPS)

e Clinician administered

e 17 items, 5-point scale (0-4)

e Administered by a trained clinician; requires 45-60 minutes to complete

¢ Demonstrated reliability and validity

e In the public domain, but generally too lengthy for use in clinician
practice

Adapted from ref. [10].

TABLE 2.19. Features of Yale-Brown Obsessive-Compulsive Scale (YBOCS)

e Measures severity of symptoms in obsessive-compulsive disorder and
may be used to clinically monitor treatment response (copyrighted)

e 64-item checklist administered before YBOCS to provide detailed
assessment of specific content of patient’s symptoms

¢ 10 items rated on a semistructured interview: 5 on obsessions/5 on
compulsions

e Self-administered version available

e Item-specific anchors, scored from 0-4

Overall total score range from 0-40

e Can be completed in <15 minutes

Good reliability and good validity

Adapted from ref. [10].

busy clinician. In addition to initially helping with diagnosis, screen-
ing instruments can be utilized to follow a patient’s progress. Further
information on screening measures is provided in the individual anxi-
ety disorder chapters.
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TABLE 2.20. Features of Panic Disorder Severity Scale (PDSS)

Brief rating scale of panic disorder severity

7 items, rated on item-specific Likert scale 0-4

Total score range 0-28

Designed for clinicians; patient scored computerized version available
Reliability excellent; validity supported by correlation with other
anxiety measures

Useful for monitoring panic disorder in clinical practice

Adapted from ref. [10].

TABLE 2.21. Features of Beck Anxiety Inventory (BAI)

Screening device for discriminating anxiety from depression and
assessing the severity of the anxiety symptoms

Useful in assessing anxiety in clinical and research settings

21 items on common anxiety symptoms; patient rates symptom
intensity on 0-3 scale

Administration and scoring are rapid; total score range 0-63
Adequately covers major cognitive, affective, and physiological anxiety
symptoms

Reliability—excellent; validity—appropriate convergent and
discriminate

Adapted from refs. [11] and [12].

TABLE 2.22. Features of Social Phobia Inventory (SPIN)

17-item self-rating scale

Each item rated 0-4; total score ranging from 0-68

Measures fear, phobic avoidance, and autonomic symptoms

Can be used to distinguish between those with and without social
anxiety disorder

Adapted from ref. [13].

TABLE 2.23. Features of Liebowitz Social Anxiety Scale (LSAS)

Screening test for social anxiety disorder (copyrighted)

Assesses range of social interaction and performance situations that
patients with social phobia fear and/or avoid

24-item clinician-rating scale divided into two subscales: social
interactional and performance situations

Patient rates fear and avoidance on 0-3 Likert scale

Adapted from ref. [14].
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The PCPEG can be helpful for the busy primary care
clinician. The handy format (Figure 2.2) based on the following
descriptions is available in the Pocket Guide for copying and
practical use.

PRIMARY CARE PSYCHIATRIC EVALUATION GUIDELINE (PCPEG)

Chief Complaint/Reason for Evaluation

Early open-ended questions may be helpful: “What has been trou-
bling you?” “What led you to come in for help?” “What brings you
in today?”

History of Present lliness

Depressive disorders

Bipolar disorder

Anxiety disorders

Psychotic disorders

Adult attention deficit hyperactivity disorder
Substance-induced symptoms

Symptoms secondary to a general medical disorder

It is very helpful to screen each patient specifically for the
above categories. It is also appropriate to assess a patient’s person-
ality or characterological features.

Appropriate treatment, including psychological as well as phar-
macotherapy, works best if a hierarchy of the most severe disorders
to the least severe is determined and treated accordingly. Clinicians
must use their judgment regarding the order in the hierarchy. For
example, let’s take a patient with the diagnosis of substance abuse,
bipolar disorder, social anxiety disorder and adult attention-deficit
hyperactivity disorder (ADHD). An effective management approach
would be initially to control the substance abuse and bipolar symp-
toms, and then manage the social anxiety symptoms and adult
attention deficit manifestations. After removing substances of abuse
and stabilizing mood swings, more effective management of anxiety
disorder and ADHD symptoms can occur.

Past History

Psychiatric

General medical/surgical

Neurological (closed head injury, loss of consciousness, seizure
disorder)
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Current Medications
Prescribed

Oral contraceptives
Over-the-counter
Vitamins
Supplements
Weight control
Herbal products

Allergies
To medications
Others

Substance Use

Alcohol

Nicotine

Caffeine

Inappropriate prescription use
licit drugs

Personal/Social History

Developmental

Education

Occupational

Trauma/Abuse

Sexual

Involvement with social agencies/court system
Relationships

Suicidal/homicidal behavior

Family History

Review of Systems
General

Sleep

Appetite

Physical Examination

The general medical condition of a patient is important to assess as
part of a psychiatric evaluation. A physical examination allows the
practitioner to properly assess the potential cause of the patient’s
psychiatric symptoms (e.g., anxiety symptoms) and the need for gen-
eral medical care, and to make choices regarding the treatment,
especially regarding medications [4]. Laboratory and other diagnostic
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tests may be helpful in a psychiatric evaluation to establish or
exclude a diagnosis, assist in the choice of treatment, or to moni-
tor treatment and side effects [4]. For example, thyroid function
tests are indicated if the practitioner suspects a thyroid disorder is
related to the patients anxiety symptoms. Urine drug screens are
useful for substance use disorders. Brain imaging may help deter-
mine the presence of a structural neurological abnormality causing
psychiatric symptoms such as a stroke or tumor.

There are no general guidelines regarding “routine” tests for
a psychiatric evaluation. Each patient should be considered indi-
vidually, and the tests ordered are based on the setting, the clinical
presentation, the potential treatment, and patient preferences [4].
Table 2.24 lists examples of diagnostic tests that may helpful as
part of a primary care general psychiatric evaluation.

Mental Status Examination

Information gathered in the general history and via observation
often includes much of the mental status examination. One may
need to supplement specific areas, however. The degree of formal
mental status testing depends on patient requirements (Table 2.16)
[4, 8, 9].

Functional Assessment/Differential Diagnosis
Treatment Plan
Diagnostic tests (e.g., laboratory, imaging, electrophysiologic)

Psychoeducation (includes written material such as pamphlets,
other patient information)

TABLE 2.24. General psychiatric evaluation: common diagnostic tests

e Laboratory (e.g., CBC, comprehensive metabolic panel, lipid panel,
RPR, urinalysis, drug abuse screen, TSH, serum medication
concentration)

¢ ECG, Holter monitoring

e EEG

e CT scan

e MRI

Tests of other medical conditions (e.g. HIV)

e Psychological testing

CBC, complete blood count; CT, computed tomography; ECG, electrocar-
diogram; EEG, electroencephalogram; HIV, human immunodeficiency
virus; MRI, magnetic resonance imaging; RPR, rapid plasma reagin; TSH,
thyroid-stimulating hormone.
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Medications (includes discussion of consent and side effects)
Psychotherapy

Consultation/referral (e.g., psychiatrist/psychologist, psychotherapist,
clergy, disability services agency)

Follow-up planning

S

Pearls for the Practitioner

¢ Anxiety disorders are the most prevalent mental disorders in

the general population.

Recognition of anxiety disorders is important in the com-

prehensive evaluation of primary care patients.

e A clinical interview is the primary method for evaluating
anxiety disorders in primary care.

¢ A concise but thorough history and mental status examina-
tion is vital for a good differential diagnosis and treatment
plan.

¢ To be most effective, the practitioner must develop a com-
fortable style in gathering patient psychiatric information,
which includes making eye contact, exhibiting sensitivity,
and listening closely.

e Specific screening questions are often necessary to discover

the symptoms of anxiety disorders.

Brief anxiety screening devices can be helpful adjuncts for

the primary care practitioner for the clinical diagnosis of

anxiety disorders.

¢ Conditions that do not meet full diagnostic criteria for
anxiety disorders are important to recognize and evaluate.
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3
Psychopharmacology

John R. Vanin

Psychopharmacology is defined as the science of drugs having
an effect on psychomotor behavior and emotional states [1]. The
primary care practitioner has an opportunity to apply skillful
pharmacologic practices to safely and effectively manage patients
with anxiety disorders and their coexisting problems. Having a
good grasp of psychiatric principles, medicine, and pharmacology
allows the primary care clinician to comfortably use the various
classes of medications commonly used to treat anxiety disorders.
These medications include antidepressants, which are among
the most effective antianxiety agents. Most antidepressants are
broadly effective for many types of disorders. The selective serot-
onin reuptake inhibitors (SSRIs) have become a mainstay for the
treatment of anxiety disorders [2]. Other categories of medications
for the treatment of anxiety disorders, used alone or as adjunctive
therapies, include the benzodiazepines, azapirones, B-adrenergic
receptor blockers, antihistamines, anticonvulsants, and antipsy-
chotic medications [2,3]. These categories of medications are dis-
cussed in more detail in this chapter, along with a brief discussion
of novel antianxiety therapeutics.

Appropriate pharmacotherapy of anxiety disorders relies on
various aspects of psychopharmacology, many of which apply to
the treatment of other medical disorders. The art and science of
psychopharmacology considers many areas including appropriate
diagnosis, determining symptoms that are medication responsive
(target symptoms), and a patient who is well informed about his/
her illness and the treatment plan [2,4,5]. It is very important to
keep in mind that comorbidity is extremely common when evalu-
ating and treating anxiety disorders. Table 1.5 in Chapter 1 lists
several principles of psychopharmacology for the primary care
clinician that can be helpful in daily practice.

The therapeutic alliance relies heavily on a clinician who
listens, educates, and collaborates, and does not dictate. This
certainly applies to the area of basic psychopharmacology. Early
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efficacy with the antianxiety medication, improved functioning,
as well as minimal side effects also facilitate compliance and a
good long-term outcome [5]. For most patients with anxiety dis-
orders, pharmacotherapy or empirically proven psychotherapy
such as cognitive-behavioral therapy, or a combination approach,
is an appropriate treatment option [2]. Relieving symptoms and
improving function equates with improvement in quality of life.

NEUROTRANSMITTERS

To improve one’s grasp of basic psychopharmacology and how
effective psychiatric medications exert their beneficial as well as
side effects, this chapter provides an overview of neurotransmitters
(chemical messengers), receptors, and other biological information.
The information includes general principles and definitions that
can facilitate a better understanding of anxiety disorders and their
comorbidities.

The basic definition of a neurotransmitter is a substance that
excites or inhibits a target cell [1]. A more detailed and technical
classic definition of a neurotransmitter includes the following
criteria [6]:

e Synthesized and released from neurons

e Released from nerve terminals in an identifiable form (chemical
or pharmacological)

e Interacts with a postsynaptic receptor with the same effects seen
with presynaptic neuron stimulation

e Interacts with a postsynaptic receptor with a specific pharma-
cology

e Terminates actions by an active process

Under certain circumstances, some neurotransmitters, neuro-
modulators, and neurohormones do not meet all the criteria [6],
but are still referred to as such.

Compounds that are active in the central nervous system
(CNS) are either made locally in the brain or cross the blood-brain
barrier. Dozens of substances within the CNS function as neuro-
transmitters. Different chemicals can convey different information
within the brain. It is interesting to note that a single neuron can
distinguish information from many different incoming nerve ter-
minals by possessing different receptor sites. The same chemical
can convey different messages as well, depending on its action on
receptor subtypes [6]. Other important ways of conveying infor-
mation in the brain include different neuronal firing patterns and
spatial coding [6].
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RECEPTORS
Receptors recognize specific molecules such as neurotransmitters
and hormones, and this process results in activation. This process
may be pictured as several dominos standing in a row; tapping
the first one forward sets the others in motion. A typical cellular
response in neurons includes voltage changes across a membrane
that result in changes in neuronal excitability [6]. There are four
groups of transmembrane signaling systems, and a brief descrip-
tion of these is listed in Table 3.1 [6]. These are very important
concepts for our current understanding of neurotransmission.
More than 80% of all known receptors in the body are G-protein—
coupled receptors [6]. G proteins were named because of their
binding ability to guanine nucleotides [6]. Autoreceptors are com-
mon to this group. The autoreceptors that help regulate neuronal
firing rates are called somatodendritic autoreceptors. Those that
regulate the amount of neurotransmitter released are called nerve
terminal autoreceptors. G-protein—coupled receptors are also
regulated by other processes [6], including the following:

e Desensitization (cells rapidly adapt to stimulation)

e Downregulation (prolonged or repeated activation leads to reduced
number of receptors)

e Trafficking (lessens signaling by rapidly and reversibly removing
receptors)

SEROTONERGIC SYSTEM

Serotonin is also known as 5-hydroxytryptamine (5-HT). Serotonin
was named because of its activity as a vasoconstrictor in the blood.
Two percent of the body’s serotonin is located in the brain, where
the highest concentration is in the raphe nuclei of the brainstem
[7]. The neurons project widely throughout the CNS. Serotonin is

TABLE 3.1. Transmembrane signaling systems

e Inotropic: transmembrane ion fluxes—very rapid response
(e.g., glutamate, GABA)
¢ G-protein—coupled response: intracellular second messengers—slower
response (e.g., catecholamines, serotonin, acetylcholine, various
peptides, sensory signals)
Receptor tyrosine kinases: acute synaptic function changes—long-term
effect on neuronal growth and survival; intrinsic enzymatic activity
(e.g., neurotropic factors, cytokines)
¢ Nuclear receptors: directly regulate transcription after activation by
lipophilic molecules (e.g., hormones)

Adapted from ref. [6].
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a principal neurotransmitter that is involved in the regulation of
many biological functions including anxiety, mood, sleep, appetite,
memory, cognition, and sexual behavior [8].

Neurons in the brain synthesize serotonin. The amino acid
tryptophan is hydroxylated by the enzyme tryptophan hydroxy-
lase, forming 5-hydroxytryptophan. This is then decarboxylated to
5-hydroxytryptamine, or serotonin [7]. The precursor tryptophan
comes primarily from diet, and it crosses the blood-brain barrier.
The enzyme tryptophan hydroxylase is the rate-limiting step in
serotonin synthesis. Termination of serotonin effects in the synaptic
cleft occurs by way of the 5-HT transporter. 5-Hydroxytryptamine
is taken up into the presynaptic terminals and goes back into
storage vesicles or is metabolized.

Medications such as SSRIs and many tricyclic antidepressants
(TCAs) bind to the transporter and block the reuptake of 5-HT.
This leads to an increase in 5-HT levels in the synapse and starts
a cascade of effects downstream. The SSRIs and serotonin (5-HT)
bind to the same transporter site [6].

SEROTONIN RECEPTORS

At least 14 serotonin (5-HT) receptors and subtypes have been
identified. All are G-protein—coupled receptors, except for 5-HT3,
which is inotropic or a ligand-gated ion channel [6,7,9]. Serotonin
can both cause and relieve anxiety, depending on the area of the
brain and the receptor subtype involved. 5-HT2A receptors medi-
ate most anxiety producing effects, and 5-HT1A receptors are
involved in antianxiety effects and perhaps adaptive responses
[9]. Table 3.2 lists the 5-HT receptors, including subtypes, and

TABLE 3.2. Serotonin (5-HT) receptors and subtypes

5-HT1 receptor
¢ 5-HTIA,B,D,E, F
5-HT1A—-clinical relevance includes anxiolytic effect
5-HT2 receptor
¢ 5-HT2A, B, C
5-HT2C—clinical relevance includes regulation of anxiety
5-HT3 receptor
5-HT4 receptor—clinical relevance includes modulation of anxiety
5-HTS5 receptor
e 5-HT alpha, beta
5-HT6 receptor
5-HT7 receptor—possible regulation of circadian rhythms;
acute stress may alter expression

Adapted from refs. [6], [7], and [10].
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gives examples of their relevance to anxiety [6,7,10]. Indeed, 5-HT
dysregulation has been identified as playing a role in the patho-
genesis of psychiatric disorders including anxiety disorders, and
medications that improve serotonin transmission can effectively
treat these disorders [9].

NORADRENERGIC SYSTEM

Norepinephrine (noradrenaline) is produced from the amino acid
precursor tyrosine. Tyrosine yields L-dopa by way of the enzyme
tyrosine hydroxylase, which is the rate-limiting enzyme [7]. L-dopa
is converted to dopamine by dopa decarboxylase. The enzyme
dopamine B-hydroxylase converts dopamine to norepinephrine.
The noradrenergic cell groups in the brain are located in the locus
ceruleus and the lateral tegmental nuclei of the brainstem [6,7,10].
Both project extensively, and the locus ceruleus, which probably
plays a modulation and integrative role, is the most widely project-
ing nucleus in the CNS [6].

Norepinephrine neurotransmission is terminated by the action
of the norepinephrine transporter protein. Norepinephrine is trans-
ported from the synaptic cleft back into the neuron. Adrenergic
receptors include o and B groups with several subtypes (Table 3.3)
[6,7,10,11]. Norepinephrine receptors belong to the G-protein family.
These receptors are found in the CNS as well as peripherally [11].

DOPAMINERGIC SYSTEM

Dopamine is a precursor of norepinephrine and epinephrine.
Tyrosine crosses the blood-brain barrier into brain cells, and
the enzyme tyrosine hydroxylase converts this amino acid to 1-dihy-
droxyphenylalanine (L-dopa). This conversion is the rate-limiting

TABLE 3.3. Adrenergic receptors and subtypes

Alpha 1A, B, D
e Activation of o-1 receptors may stimulate activity of serotonin neurons
Alpha 2A/D, B, C
e Alpha-2A-stimulation inhibits firing of locus ceruleus neurons;
stimulation of o-2 receptors reduces sympathetic and augments
parasympathetic nervous system activity; activation of o-2 receptors
may inhibit serotonin neurons
Beta-1—major role in regulation of heart function
Beta-2—role in bronchial muscle relaxation
Beta-3

Adapted from refs. [6], [7], [10], and [11].
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step for dopamine synthesis [7]. Dopamine is formed by the
decarboxylation of L-dopa by the enzyme L-aromatic amino acid
decarboxylase. Termination of the dopamine signal in the synapse
occurs primarily via reuptake by the dopamine transporter into
the presynaptic terminal [6,7]. After reuptake, the neurotrans-
mitter is either degraded or taken up into vesicles. The enzymes
that degrade dopamine include monoamine oxidase (MAO) and
catechol-o-methyltransferase (COMT). Monoamine oxidase B
preferentially deaminates dopamine [10]. Homovanillic acid is the
predominant metabolite of dopamine in humans.

The majority of the dopamine cells are located in the ante-
rior midbrain, and the projections include the striatum, cer-
ebral cortex, and other subcortical structures [7]. Dopamine
receptors belong to the G-protein—coupled receptor class [7].
The dopamine receptors include two general classes and several
subtypes:

e Dl1—includes D1 and D5
e D2—includes D2, D3, D4

CHOLINERGIC SYSTEM

Acetylcholine (Ach) is synthesized from acetyl coenzyme A and
choline via the enzyme choline acetyltransferase [6,7]. Most of
the choline is transported into the brain from the bloodstream.
The rate-limiting step in Ach synthesis is the active transport of
choline into the neurons in the brain [10]. Ach is stored in synaptic
vesicles, and after release, the signal is terminated primarily by
the enzyme acetylcholinesterase [7]. The acetylcholine is rapidly
degraded by hydrolysis, and choline is taken back up into the pres-
ynaptic terminal. A second class of cholinesterase enzymes involv-
ing butyrylcholinesterase is located in the glia as well as other
areas in the body [10]. There are several cholinergic pathways in
the CNS. Some act as local circuit neurons (interneurons) and oth-
ers project to connect different brain regions [6,7]. Acetylcholine-
containing neurons are located in several CNS areas including the
basal forebrain complex, pontomesencephalotegmental complex,
and striatum.

Cholinergic receptors consist of two major types with several
subtypes. These include muscarinic receptors, which are G-protein
coupled and linked to second messenger systems in the cortex,
hippocampus, amygdala, thalamus, and other subcortical struc-
tures, as well as nicotinic receptors, which act on sodium channels
(inotropic) [6,7]. Muscarinic and nicotinic receptors and subtypes
are listed in Table 3.4 [6, 7].
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TABLE 3.4. Cholinergic receptors and subtypes

e Muscarinic—M]1, M2, M3, M4, M5
¢ Nicotinic—alpha (7 forms); beta (3 forms)

Adapted from refs. [6] and [7].

GABAERGIC SYSTEM

v-Aminobutyric acid (GABA) is the major inhibitory neurotrans-
mitter in the CNS, but it can produce an excitatory effect at times
[6,12,13]. It is found in high concentration throughout the brain.
Nonpyramidal cortical neurons as well as other CNS areas such as the
thalamus and basal ganglia utilize GABA [6]. To produce GABA,
glucose is converted to a-ketoglutarate in the axon terminals,
which is then transaminated to glutamate by GABA a-oxoglutarate
transaminase. Glutamate is decarboxylated by glutamic acid decar-
boxylase to form GABA [6,7]. The rate-limiting enzyme is glutamic
acid decarboxylase. y-Aminobutyric acid can react with many pres-
ynaptic and postsynaptic receptors after release by the presynaptic
terminal. Catabolism of GABA yields succinic acid via the action of
GABA o-oxoglutarate transaminase (which is also involved in syn-
thesis) and then o-ketoglutarate, which can then be used to make
more GABA [6]. The effects of GABA are terminated in the synapse
by reuptake via GABA transporters.

There are two major types of GABA receptors: GABA-A and
GABA-B. There are five subunit classes of GABA-A (alpha, beta,
gamma, delta, and epsilon) and at least 18 further subtypes [6,12].

v-Aminobutyric acid A is the most prevalent type in the mam-
malian CNS and it contains a very important transmembrane
chloride channel. When activated, this channel opens, result-
ing in hyperpolarization, which suppresses neuron excitability.
Benzodiazepines, as an example, bind to a site on GABA-A, leading
to opening of the chloride channel and an inhibitory response.

GLUTAMATERGIC SYSTEM

Glutamate is an excitatory amino acid. It cannot penetrate the
blood-brain barrier and so must be produced in the brain. Glutamate
is present in high concentrations in the brain [6]. The major pro-
portion of glutamate comes from glucose and the transamination
of a-ketoglutarate, but a small amount is formed from glutamine
[6,7]. The synthetic and metabolic enzymes are located in neurons
and glial cells. There are several major transporter proteins. The
glutamate transporter, located on the presynaptic axon terminal,
terminates the action of glutamate by reuptake [7]. Phosphorylation
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TABLE 3.5. Glutamate receptors and subtypes

Inotropic
e N-methyl-D-aspartate (NMDA)
¢ Alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid (AMPA)
e Kainate
Metabotropic
e 8 types; 3 subgroups (I, II, III)

Adapted from ref. [7].

by protein kinases may differentially regulate glutamate transport-
ers and glutamate uptake, but this activity is not well understood
[6]. It is interesting to note that glutamate is a precursor for most of
the GABA that is made in the neurons [13].

There are two major subtypes of glutamate receptors. Inotropic
receptors are ion channels within the neuronal membrane.
Metabotropic receptors are G-protein—coupled receptors. Table 3.5
lists these receptors as well as several other subtypes of glutamate
receptors [7].

NEUROPEPTIDES

Neuropeptides modulate the classical neurotransmitters [7]. They
are first synthesized as a precursor protein and stored in large
vesicles [6]. Higher frequencies stimulate the release of neuropep-
tides from neurons [6]. A common clinical example of the action
of neuropeptides includes corticotropin-releasing factor (CRF)
hormone secreted by the hypothalamus stimulating the pituitary
release of adrenocorticotropic hormone (ACTH), which results in
cortisol production by the adrenal gland. Table 3.6 lists examples
of peptides that may be relevant to anxiety disorders [6,8].

TABLE 3.6. Peptides that may be relevant to anxiety disorders

Corticotropin-releasing factor (CRF) (implicated in anxiety symptoms)
Adrenocorticotropic hormone (ACTH) (dysregulated in mood disorders)
Thyrotropin-releasing factor (TRF) (potential antidepressant effects)
Cholecystokinin (CCK) (anxiety, panic)

Substance P (member of tachykinin neuropeptide family; may alleviate
anxiety)

Neuropeptide Y (potential endogenous anxiolytic)

Vasopressin (potential novel anxiolytics)

Opioid/related peptides (possible antidepressant activity)

Adapted from refs. [6] and [8].
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PHARMACOKINETICS AND PHARMACODYNAMICS
Pharmacokinetics may be defined as the study of metabolism
and action of drugs [1]. When a patient uses a medication,
several phases of pharmacokinetics occur: absorption, distribu-
tion, metabolism, and elimination [14,15]. Pharmacodynamics
is defined as the study of drugs and their actions [1]. Patients
are different in many ways and the dose of medication and the
pharmacological effect can vary for many reasons including gen-
der, age, and organ function (Table 3.7) [14]. Understanding the
general principles of pharmacokinetics and pharmacodynamics
enables the practitioner to rationally individualize dosages. It is
important to keep in mind that the body acts on medications in
certain ways, and medications, in turn, act on the body.

The desired therapeutic goal requires the clinician to use a
rational approach regarding the drug dosage regimen, and this
approach is based on scientific principles and clinical experi-
ence. The pharmacological response from medications differs
widely among patients regarding the dose of medications and the
frequency of dosing [14]. The primary care practitioner wants
to avoid underdosing and an unsatisfactory response, but also
must monitor for overdosing that may result in toxicity. A com-
mon clinical error is the treatment of specific symptoms instead
of treating the underlying disorder or syndrome. Sometimes this
may seem like the right clinical approach at the time, and at other
times this approach may be secondary to frustration. For exam-
ple, a patient with an anxiety disorder such as generalized anxiety

TABLE 3.7. Factors affecting variability of medication
doses and effects

¢ Physiology

o Age

Gender

Culture

Tllness/severity

Comorbidity

Drug metabolizing enzymes

Renal function

GI function/food

Concomitant use of other drugs/interactions

o Active metabolites

e Pharmacogenetics (study of the genetic basis
for differences in drug effects)

Adapted from ref. [14].
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may suffer from nervousness, sleep difficulty, nonspecific somatic
symptoms such as pain, and gastrointestinal complaints. A com-
mon potential error is initially to treat various symptoms with
too many medications, including a low-dose antidepressant (that
may be maintained at a subtherapeutic dose), a benzodiazepine,
a separate sleep medication, an analgesic for pain, and perhaps
something for the functional gastrointestinal symptoms. This
regimen is not necessarily wrong, but one should consider starting
with a low-dose antidepressant and titrating upward as tolerated
to a therapeutic dose. Adding a benzodiazepine to help control the
anxiety initially and as a sleep aid would also be acceptable. The
pain and gastrointestinal concerns may thus be alleviated with
fewer medications, at least at this stage of treatment. Utilizing
patient education and psychotherapeutic techniques would help
the patient understand the anxiety disorder and maintain better
compliance with the management plan. As the syndrome of gen-
eralized anxiety disorder is controlled, the pain, insomnia, and
gastrointestinal symptoms often disappear and other medications
may not be necessary. On the other hand, many patients have psy-
chiatric conditions that require concomitant use of several psycho-
tropics, and this use, based on sound pharmacological principles,
is called rational polypharmacy [4].

Drug interactions occur when another drug or substance alters
the pharmacological action of a medication [4]. Polypharmacy is
common in clinical practice, and the practitioner must be alert
for potential drug interactions. Understanding an important drug
metabolizing system called the cytochrome P-450 (CYP) enzyme
system enables the primary care practitioner to recognize and
even predict many drug-drug interactions. Three types of drug
interactions include pharmacokinetic, pharmacodynamic, and idi-
osyncratic interactions [4]. Despite the prevalence of clinical polyp-
harmacy, noninteraction of medications is far more common than
interactions [16]. On the other hand, some clinicians feel many
drug-drug interactions are clinically relevant and underestimated.

PHARMACOKINETICS

Drug concentration changes in the plasma over time are an impor-
tant aspect of pharmacokinetics, and the measurement of these
concentrations can be clinically useful. Plasma drug levels can be
very useful for safe and effective adjustments for many medica-
tions such as lithium, some anticonvulsants, and tricyclic anti-
depressants [14]. Plasma drug concentrations are not routinely
monitored for most of the medications commonly used to treat
anxiety disorders, such as the SSRIs and benzodiazepines.
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Population pharmacokinetics provides estimates of drug and
metabolite half-lives, which can help predict washout times after
a drug is discontinued [14]. This type of information can be
clinically useful to the primary care practitioner when switching
among the antidepressants and other antianxiety medications.

Absorption

The route of administration is a major factor regarding a medica-
tion’s onset and duration of action. Absorption is not a considera-
tion when a medication is given intravenously [16] because the
drug reaches the systemic circulation immediately after adminis-
tration. Intramuscular (IM) administration is also generally rapid,
but absorption of some medications is slow and erratic [14]. For
example, IM injection of chlordiazepoxide (Librium) may yield
incomplete bioavailability, while IM administration of lorazepam
(Ativan) and diazepam (Valium) results in essentially complete
systemic absorption [14,16].

Access to the systemic circulation is more complex after oral
administration. The main route of administration of psychophar-
macological medications for anxiety disorders is the oral route.
Most psychoactive medications are highly lipophilic (an affinity for
fat) and generally absorbed well in the first part of small intestine.
The efficiency of absorption by the oral route, and thus the onset of
clinical action, is determined by many factors including the patient’s
physiological state, the medication formulation, and the timing
of administration around meals [14]. Most medications are best
absorbed on an empty stomach because the presence of food or other
substances such as antacids decreases the rate of absorption. Some
medications can be given with or without food, and in some cases the
administration of a medication with food increases plasma concen-
tration of the medication. A possible explanation for this is that the
food-induced increase in hepatic blood flow allows more unabsorbed
drug to escape first-pass hepatic uptake and metabolism [14].

The absolute systemic availability (bioavailability) of a medi-
cation is the portion of a drug absorbed from the site of adminis-
tration [15,16]. The bioavailability of a medication administered
orally is the fraction of the dose that reaches the systemic circula-
tion [16]. Mathematically, possible values range from 0 (no detect-
able oral amount reaches the systemic circulation) to 1 (entire oral
dose reaches systemic circulation) [16].

Many psychotropics have incomplete bioavailability for several
reasons, which include poor absorption and presystemic extraction
(metabolism by the gastrointestinal mucosa or the liver) [14,16].
After oral absorption, the medication enters the portal circulation
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and enters the liver. It can undergo extensive metabolism in the
liver cells before it reaches the systemic circulation. This is called
the first-pass effect or first-pass metabolism. The first-pass effect
may decrease the amount of parent drug and increase the quantity
of metabolites. After first-pass metabolism, some metabolites are
excreted into the bile and subsequently the small bowel. The lipid-
soluble metabolites are reabsorbed into the portal circulation and
then the systemic circulation. The metabolites may be pharma-
cologically similar or different from the parent drug and may be
active. The first-pass effect is a major source of pharmacokinetic
variability [14]. Clinicians must keep in mind that some medical
conditions, as well as coadministering medications, can affect
first-pass effects and the resultant medication effects. Common
factors affecting bioavailability are listed in Table 3.8 [15].

Presystemic metabolism of medications often occurs as the
result of action by CYP enzymes, located in the luminal epithe-
lium of the small intestine as well as in the liver [14]. The enzymes
primarily involved in drug metabolism include CYP1A2, CYP2C,
CYP2D6, and CYP3A3/4 [4]. The CYP enzymes are responsible
for most human drug metabolism [16]. Although located in many
areas in the body, the enzymes in the intestine and liver are the
most important regarding drug availability and clearance. Many
useful psychopharmacological medications are substrates (metab-
olized by a given enzyme) of 3A4. Approximately 70% of total
CYP in the human intestine is represented by 3A4 [14]. The liver
contains much larger amounts of the CYP3A protein than does
the small intestine, but the intestine has a considerable effect on
presystemic medication metabolism [14]. Table 3.9 lists examples
of substrates, inhibitors, and inducers of liver CYPs involved in
drug metabolism [4,14,16].

The transmembrane transport pump P-glycoprotein (P-gp)
may also be involved in drug interactions [14]. This is also known
as the multidrug resistance protein.

Most psychotropic drugs that are ultimately available in the
systemic circulation are highly lipophilic and readily pass the

TaABLE 3.8. Common factors influencing medication bioavailability

e Physicochemical properties

e Formulation

¢ Disease states influencing gastrointestinal function or first-pass effect
e Precipitation of drug at injection site

Adapted from ref. [15].
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TABLE 3.9. Examples of substrates, inhibitors, and inducers of cytochrome

P-450 (CYP) enzymes involved in drug metabolism

CYP1A2
Substrates
Aminophylline Haloperidol + Phenacetin
Amitriptyline Imipramine + Propranolol
Caffeine + Methadone Tacrine
Clozapine Olanzapine Theophylline +
Inhibitors
Cimetidine Grapefruit juice
Enoxacin Ketoconazole

Fluoroquinolones (ciprofloxacin, norfloxacin)

Inducers

Charcoal-broiled beef

Cigarette smoke  Omeprazole
Cruciferous vegetables
Marijuana smoke

CYP2C9/10
Substrates
Amitriptyline + Diclofenac Propranolol +
Metoclopramide  Phenytoin Tetrahydro-
cannabinol +
Inhibitors
Cimetidine Fluoxetine Modafinil
Disulfiram Fluvoxamine Ritonavir
Fluconazole D-propoxyphene  Sulfaphenazole
Inducers
Phenytoin Rifampin Secobarbital
CYP2CI19
Substrates
Amitriptyline + Desmethyl- Imipramine +

diazepam +

Barbiturates Diazepam + S-mephenytoin
Citalopram + Divalproex Moclobemide
Clomipramine +  Ibuprofen Naproxen
Inhibitors

Fluoxetine Fluvoxamine Omeprazole
Inducers

Rifampin

Verapamil +
Warfarin +

Tolbutamide
Warfarin +

Omeprazole +

Piroxicam
Tenoxicam

Continued
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TABLE 3.9. Continued

Substrates

CYP2D6

Most antipsychotics (includes haloperidol +, risperidone, thioridazine)

Amitriptyline + Flecainide Ondansetron +
Citalopram + Fluoxetine + Orphenadrine
Codeine + Galanthamine Paroxetine
Debrisoquin Imipramine + Pindolol
Desipramine Metoclopramide Propafenone
Dextromethorphan Metoprolol Propranolol +
Donepezil Mexiletine Timolol
Encainide Nortriptyline Tramadol
Inhibitors
Bupropion Fluoxetine Quinidine
Cimetidine Paroxetine Ritonavir
Diphenhydramine Phenothiazines Sertraline
Inducers
None documented in vivo
CPY3A 3/4/5
Substrates
Acetaminophen Cyclosporine Loratadine
Alprazolam Dapsone + Lovastatin
Amiodarone Desmethyl- Midazolam
diazepam +
Amitriptyline + Diltiazem Nefazodone
Astemizole Donepezil Nicardipine
Bupropion Erythromycin Nifedipine
Caffeine + Estradiol Omeprazole +
Calcium channel  Ethinylestradiol =~ Ondansetron
blockers
Carbamazepine Ethosuximide Orphenadrine
Cisapride Fluoxetine Oxcarbazepine
Citalopram + Galanthamine Pimozide
Clarithromycin Haloperidol + Progesterone
Clonazepam Imipramine + Propafenone
Clozapine + Lamotrigine Quetiapine
Codeine + Lidocaine Quinidine
Inhibitors
Cimetidine Fluoxetine Itraconazole
Clarithromycin Fluvoxamine Ketoconazole
Diltiazem Grapefruit juice ~ Nefazodone
(naringin)
Erythromycin Indinavir Ritonavir

Trazodone
Type IC
antiarrhythmics

Venlafaxine +

Terbinafine

Rifampin
Sertraline
Statins

Steroids
Tamoxifen
Terfenadine
Testosterone
Trazodone

Triazolam
Venlafaxine +
Verapamil +
Zolpidem +

Saquinavir

Sertraline
(weak)

Verapamil

Continued
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TABLE 3.9. Continued

Inducers
Barbiturates
Carbamazepine

Substrates
Coumarin

Inhibitors
Tranylcypromine

Inducers
Barbiturates

Substrates
Bupropion
Nicotine

Inducers
Phenobarbital

Dexamethasone  Rifampin

Phenytoin St. John’s Wort
CYP2A6
Nicotine
2B6
Tamoxifen Cyclophosphamide

Diazepam +

Cyclophosphamide (in vitro)

Substrates
Caffeine +

Inhibitors
Disulfiram

Inducers
Ethanol

P4502E1

Dapsone + Ethanol

Adapted from refs. [4], [14], and [16].
+More than one enzyme known to be involved in metabolism.

TaBLE 3.10. Common shared features
of most psychotropics

e Lipophilic

e Availability to the brain

e Rapid absorption

e Complete absorption

e High first-pass effect

e Large volume of distribution

Adapted from ref. [15].

blood-brain barrier into the CNS. Psychotropics, being highly

lipophilic, share several features (Table 3.10) [15].
Physicochemical properties of a medication play an impor-

tant role in the absorption from the gastrointestinal tract and the
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penetration into the brain. Polarity is one such property. The more
polar a medication, the slower the absorption from the gastroin-
testinal (GI) tract into the systemic circulation and the slower
the penetration into the brain [15]. For example, the most polar
benzodiazepine oxazepam is a poor sedative because it is slowly
absorbed into the systemic circulation as well as into the brain.
Lorazepam, a less polar compound, is rapidly absorbed and pen-
etrates into the brain rapidly [15].

Other physicochemical properties of a drug include peak
concentrations (C_ ) and time to peak concentration (T, ). The
C_.. will generally be inversely related to the T___ [15]; namely,
the shorter the time for drug absorption, the higher the peak
concentration.

Fast absorption may not always be desirable, however, and
the practitioner must be aware of potential drug toxicity related
to C_. [15]. At times, changing a formulation of the medication
and dividing the dose into smaller amounts and administering the
medication more frequently is a safer approach. The amounts of
medication absorbed and average concentrations in the plasma
will be the same, but the peak concentration will be lower and the
trough concentration higher. This could result in greater tolerability
and safety for the patient.

Formulation factors are extremely important with regard to
obtaining plasma minimum effective concentrations. Generally,
the dosage formulations ranging from most rapid to slowest
rate of drug release orally are solutions, suspensions, tablets,
enteric-coated tablets, and capsules [14]. Medications with short
elimination half-lives may be formulated into sustained or slow-
release tablets or capsules. These can be effective when given
once or twice a day (instead of multiple times per day), which
can positively affect adverse effects and patient compliance. It
is important to recognize that regardless of dosage formulation,
the drug elimination rate is unaffected by the rate or extent of
absorption [14].

Generic formulations of psychotropics are becoming more
available. According to the U.S. Food and Drug Administration,
a generic medication is comparable to a brand name medication
if there is no more than an approximate 20% variation either way
(£20%) in bioavailability [15]. It is important for the clinician to
recognize that there can theoretically be an approximate 40% total
bioavailability difference between two generic preparations of the
same medication. It should also be noted that some patients com-
plain that they are intolerant or “allergic” to some component of
generic preparations of the same drug made by one manufacturer
versus another.
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Distribution

Distribution of a medication to the organs occurs in direct propor-
tion to the fat and protein content after the medication is in the
systemic circulation. The rate of distribution depends on several
factors including membrane permeability, vascularity, and hydra-
tion state [14,15]. The highly lipid-soluble medications accumulate
in the brain to the same extent that they accumulate in adipose tis-
sue, but the rate of accumulation in the brain is much faster than
in adipose tissue [15].

When a single dose of a medication is given, the drug reaches
a peak concentration and then drops primarily due to drug distri-
bution, rather than elimination. Drugs are distributed to various
body compartments including fat, water, brain, and bone. The
volume of distribution describes how widely a drug is distributed
in the body. The rate of drug distribution to the various organs
depends on several factors, including lipid solubility, ionizability,
and binding affinity for plasma proteins and tissue [14,15]. A very
important concept to recognize is that only free or unbound drug
can distribute between plasma and tissues to produce a behav-
ioral response. This is generally a small amount, because most
psychotropics are highly protein bound (more than 90% of the
total plasma concentration) [15]. The “second-dose effect” [14]
may occur with the ingestion of substances such as caffeine.
When a second drug dose is taken immediately after the cessation
of the first dose effects, the intensity and duration of the second
dose effects may be greater and longer than those of the first dose.
When the second drug dose is given before the previous dose
has been eliminated, the second and subsequent doses produce a
greater effect than the initial dose, but the relative intensity dimin-
ishes with subsequent doses.

Drug concentrations can vary widely among tissues, but even-
tually equilibrium occurs between concentrations in plasma and
tissue [14]. The concentration of a drug in brain tissue may be
quite different from its plasma concentration. The minimal effec-
tive concentration of a drug determined from the plasma may
reflect a minimal effective concentration in brain tissue or other
organs [14]. It should also be noted that drug binding must be
measured using mathematical models, since binding in tissues
cannot be directly measured.

Displacement of a bound drug from plasma proteins may
result from drug-drug interactions. More unbound drug could
thus be available to interact with receptors, which could cause
beneficial or detrimental effects. It is important to be aware of this
possibility, but there are few documented cases of psychoactive drugs
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causing significant clinical consequences because of displacement
[14]. The body seems to be very efficient in handling drug-binding
interactions.

Metabolism
Most psychotropics undergo hepatic biotransformation, involving
one or several of the following steps [15]:

Hydroxylation
Demethylation
Oxidation

Sulfoxide formation

The basic purpose of drug metabolism is to form more polar
metabolites (water soluble), which are more readily excreted in the
urine or bile. Most drugs are extensively biotransformed prior to
elimination, but some undergo simple conjugation with glucuronic
acid [15], which can occur in most organs, not just the liver. Other
medications are excreted unmetabolized.

Some drugs induce the metabolism of other drugs as well
as themselves (autoinduction). Other drugs inhibit specific liver
enzymes. The rate of drug conversion depends on the rate of deliv-
ery to the liver, which is determined by arterial flow [15]. After
a drug enters the systemic circulation, cardiac left ventricular
function delivers blood back to the liver. Diseases that directly
or indirectly affect liver function such as liver disease, metabolic
disorders, and cardiac disease can affect medication metabolism
[15]. For example, beta-blockers decrease arterial flow and may
slow the metabolism of medications that undergo extensive liver
biotransformation.

Elimination
Psychotropic drugs are eliminated or cleared from the body by
kidney excretion and biotransformation. The kidney clearance of a
medication is either unchanged or conjugated, and biotransforma-
tion involves a change to polar metabolites (more water and less
lipid soluble compounds) primarily by the liver [14]. Clearance may
be defined as the volume of fluid from which a drug is irreversibly
removed per unit of time [14]. Drug extraction from the blood is
rarely 100% [14]. Plasma protein binding can restrict drug extrac-
tion by an organ. Also, some drugs can escape the presystemic elim-
ination process and go into the systemic circulation intact [14].
Another clearance concept that must be recognized and under-
stood is the elimination half-life. The elimination half-life is the
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time required for the plasma concentration of a drug to decline
by 50%, assuming distribution has reached equilibrium [16].
Clearance and volume of distribution determine the elimination

half-life [16].

MULTIPLE DOSING AND STEADY STATE

In the treatment of mental disorders, including the anxiety dis-
orders, pharmacotherapy is usually required on a repeated basis.
The second and subsequent doses are usually given before the
initial dose is completely eliminated, and this results in drug
accumulation [14]. Linear or first-order kinetics is defined as the
amount of drug eliminated per unit time and is directly propor-
tional to its plasma concentration [14,15]. Accumulation does not
occur indefinitely. A steady state occurs when the amount of drug
entering the body is equal to the amount of drug leaving the body
[14]. The total concentration of a drug in the plasma at steady
state will not change as long as the dose and the dose schedule
stays unchanged or other factors do not alter the metabolism or
elimination rate [15]. For example, after a period of continuous
dosing of a medication, the body retains a portion from several
doses and an equivalent amount of medication eliminated is
replaced by an equivalent amount of administered medication.
A steady state requires approximately four to five elimination half-
lives from the point of initial administration of a medication, and
the same amount of time is required for a new steady state to be
achieved after an increase or decrease in daily dose or for a wash-
out of the medication after discontinuation [14]. In other words,
the longer the half-life of a medication, the longer the period of
time to achieve steady state or elimination from the body after
discontinuation. The rate at which a medication is washed out
of the body can be very important clinically. Toxic effects can be
reversed much more quickly if a medication has a short half-life.
However, longer half-life medications tend to exhibit less rebound
and withdrawal symptoms than medications with shorter half-
lives. A true steady state occurs only with a constant-rate intrave-
nous administration of a drug [14], but clinically we speak of an
average steady-state concentration occurring between the dosage
interval peak and trough concentrations [14].

Zero-order kinetics occurs when only a fixed amount of drug is
eliminated per unit time regardless of plasma concentration [15].
The enzymes for biotransformation and elimination are saturated.
First-order kinetics occurs when the amount of drug eliminated per
unit time is directly proportional to its plasma concentration [15].
There is a linear relationship between change of dose and change
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of plasma level. When practitioners prescribe additional medication
with zero-order kinetics, they must be aware that medication levels
will be higher but they will not know how much higher.

Another interesting pharmacokinetic concept is linearity.
Linearity is defined as maintaining a stable clearance across the
usual dosage range [14]. The size of a dosage increase results in
a proportional change in steady-state concentration within the
linear dose range [14]. A patient may require an increase in dose,
but giving the dose once a day may not be tolerated. Doubling
the daily dose of a medication may result in an adequate average
steady-state concentration, but there is an increased risk of toxic-
ity or inadequate concentration because of the change in the peak
and trough levels with a once- or twice-a-day regimen. Clinically,
one could increase the total daily dose and divide it into more fre-
quent dosing. This allows for a reduction of the peak and trough
concentrations and keeps the average steady-state concentration
in the desired range. This perhaps would allow the medication to
be better tolerated.

The minimum requirement for a drug’s onset and offset of action
is determined by pharmacokinetics [15]. Pharmacokinetics deter-
mines how frequently medications must be taken for the desired
therapeutic effect as well as how long the medication’s action will
persist. The safe and effective use of medication combinations
requires knowledge about pharmacokinetic interactions. Changes
with aging or disease can alter the pharmacokinetics of a medication
[15]. The elderly, for example, may have a decrease in intracellular
water, protein binding, and tissue mass, as well as an increase in
total body fat. They may also have a decrease in intestinal absorp-
tion, increase in gastric pH, increase in free-drug fraction, decrease
in metabolism, and a decrease in renal excretion [15].

PHARMACODYNAMICS

Pharmacodynamics can be defined as the study of the time course
and intensity of pharmacological effects of drugs [14]. In other
words, it describes what a drug does to the body. The pharma-
cological effects that are produced by a dose or concentration
of a medication differ widely among patients. The functional
relationship between concentration at a site and the intensity of
the produced response follows a mathematical sigmoid or “S”
pattern [14]. A marginal effect occurs at a low dose or concentra-
tion, and as the dose or concentration increases, the intensity of
effect increases until a maximum effect occurs. Eventually this
effect plateaus and a further increase in dose does not produce a
greater effect [14]. This formula can be practically applied to clinical
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psychopharmacology. Each patient has a theoretical dose-response
curve, and this must be kept in mind with dosage adjustments,
especially with regard to where the starting point is on the curve.
At a low dose or concentration, a larger dose may be necessary
to achieve a therapeutic effect. An increase in dose in the linear
portion of the relationship should yield a proportional increase
in effect. In the higher dose or concentration area, a practitioner
would probably get diminishing returns with a further increase
in medication because the enzyme-binding sites or receptors will
probably be saturated [14].

Medications generally have an effect on multiple receptors.
For any given medication, several theoretical concentration-effect
relationships are possible [14]. This pharmacodynamic effect
results in inter- and intraindividual variability. An example of the
importance of recognizing this variability is a concurrent general
medical illness that may narrow the range of medication doses for
a patient without precipitating side effects.

TOLERANCE

Sometimes the response to a medication diminishes before the
concentration declines. This effect is called rolerance, and the time
course varies from weeks to months for psychoactive medications
[14]. The mechanisms involved in the development of tolerance
are listed in Table 3.11 [14].

DOSE-EFFECT RELATIONSHIP VARIABILITY

The pharmacokinetic and pharmacodynamic variability presents
a real challenge when treating psychiatric disorders, including
the anxiety disorders. Variability in the dose-effect relation-
ship includes active metabolites, age, weight, and disease states
(Table 3.12) [14].

Most psychotropic medications (except lithium and gabapen-
tin) are cleared partially or completely primarily by liver metabo-
lism [14]. Many medications produce active metabolites, and the
effects can be similar to or different than the parent drug. The
clinician must consider the presence of active metabolites, especially

TABLE 3.11. Mechanisms involved in tolerance development

e Acute depletion of a neurotransmitter or cofactor
¢ Blockade of transporters resulting in homeostasis in receptor sensitivity
e Receptor agonist or antagonist effects

Adapted from ref. [14].
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TABLE 3.12. Pharmacokinetic and pharmacodynamic variability

o Active metabolites

Pharmacogenetics

Combining two or more medications

¢ Patient noncompliance

Physiological differences among patients

* Age

o Weight

Disease states (e.g., liver, kidney, cardiovascular)

Adapted from ref. [14].

TABLE 3.13. Characteristics of enantiomers

Enantiomers may:

¢ Bind to transport proteins with different affinities

¢ Bind to drug-metabolizing enzymes with different affinities

¢ Bind to pharmacological sites of action with different affinities
¢ Differ in absorption

¢ Differ in metabolism

Differ in protein binding

¢ Differ in excretion

e Modify the effects of another enantiomer

Adapted from ref. [14].

when changing from one drug or class of drugs to another [14].
The metabolites accumulate at a steady state in relation to their
elimination half-lives.

For some medications, the pharmacological effect may not
occur until the drug and active metabolites have all reached their
steady-state concentration. For other medications that produce
their effects indirectly via second messengers or a cascade of
receptor actions, achieving the full effects may require an even
longer period of time [14].

Many of the newer medications are single isomers, and this
is true for psychoactive drugs as well. Many psychoactive drugs
are two or more stereoisomers or enantiomers that have identical
physicochemical properties but different biological properties [14].
They appear on the market as racemic mixtures (50:50) of both
isomers. The characteristics of enantiomers that help to classify
them as distinct entities are listed in Table 3.13 [14]. Single isomer
medications may offer advantages over the racemic mixture (Table
3.14) [14]. An example of a single isomer antidepressant used in
the treatment of anxiety disorders is escitalopram (Lexapro).
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TABLE 3.14. Advantages of single isomer medications

e Less complex pharmacological profile

e More selective pharmacological profile

¢ Potential for improved therapeutic index

e More simplified pharmacokinetic profile

e Potential for reduced complex drug interactions

e More definable relationship between plasma drug concentration
and effect

Adapted from ref. [14].

SUMMARY

Appropriate pharmacotherapy of anxiety disorders depends on the
primary care practitioner’s understanding and skillfully implement-
ing various aspects of psychopharmacology. Psychopharmacology,
being both an art and a science, includes a comprehensive clini-
cal evaluation, appropriate diagnosis, determining the symptoms
that are medication responsive, and a thorough discussion of the
illness and treatment plan with the patient. Being comfortable
with pharmacokinetic and pharmacodynamic principles allows
the practitioner to individualize medications and to use them
in a rational manner. The clinician must carefully monitor the
patient for desired medication effects, adverse effects, as well as
drug-drug interactions. Relieving patients’ symptoms and improv-
ing their function equates with improving quality of life.
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4
Psychopharmacotherapy

John R. Vanin

HISTORY OF ANXIOLYTICS

Early anxiolytics included alcohol, bromide preparations, paral-
dehyde, barbiturates, and nonbarbiturates such as glutethimide,
methaqualone, and methyprylon. Many of these antianxiety medi-
cations developed over the last century were thought to have fewer
side effects than previous agents but proved to be highly addicting
and fatal in overdose [1].

Chlordiazepoxide (Librium), the first benzodiazepine, was
introduced in the late 1950s. Other benzodiazepine derivatives fol-
lowed, including diazepam (Valium), oxazepam (Serax), cloraze-
pate (Tranxene), lorazepam (Ativan), alprazolam (Xanax), and
clonazepam (Klonopin).

Benzodiazepines are effective anxiolytics, widely used, and
considered by many to be first-line medications for the treat-
ment of anxiety [1,2]. Clinicians must keep in mind, however, that
chronic treatment with benzodiazepines may cause psychological
and physical dependence and other side effects such as sedation
and psychomotor impairment [1].

Tricyclic antidepressants (TCAs) and monoamine oxidase
inhibitors (MAOIs) were found to be effective anxiolytics in the
1960s. Their side-effect profiles limited their use and research-
ers continued to search for novel antidepressants as well as other
classes of medications to treat anxiety disorders.

The first available nonsedative, nonbenzodiazepine anxiolytic
was the azapirone buspirone (BuSpar) [1,3]. Buspirone showed
effectiveness in the treatment of generalized anxiety disorder and
did not have side effects such as dependence, psychomotor impair-
ment, withdrawal symptoms, or lethality in overdose. However,
many consider buspirone to be a relatively weak anxiolytic [1].

The selective serotonin reuptake inhibitors (SSRIs) and the
serotonin-norepinephrine reuptake inhibitors (SNRIs) have
been shown in controlled studies to be effective medications
and many have the U.S. Food and Drug Administration (FDA)

63
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approval for the treatment of anxiety disorders [1,4]. Despite
having relatively benign side effect profiles compared to TCAs
and MAOIs, the SSRIs and SNRIs have a delayed onset of
action, have a substantial nonresponse rate, may cause sex-
ual dysfunction, and exhibit discontinuation syndromes with
abrupt stopping [1,5,6].

Primary care practitioners may find other medications helpful,
used alone or as adjunctive therapies, for certain patients with anxi-
ety disorders, especially those who are refractory to other therapies.
These medications include other antidepressants, B-adrenergic
receptor antagonists, antihistamines, anticonvulsants, antipsychot-
ics, and o,-adrenergic antagonists [2,7,8]. Medications approved
for nonpsychiatric disorders are commonly used to treat psychi-
atric conditions including anxiety disorders. The Food, Drug, and
Cosmetic Act does not limit the way an approved medication may
be used by the clinician [9]. A commercially approved medication
may be prescribed “off-label” for an unapproved indication, or at
a different dosage from what is listed in the package labeling [9].
When a clinician uses a medication off-label, good clinical judg-
ment must be utilized to serve the psychiatric needs and the overall
welfare of the patient.

Medications without an FDA indication are used routinely for
psychiatric disorders. It is good clinical practice to explain to the
patient the reason for the off-label medication use (e.g., safety,
tolerability, difficult case); discuss side effects, risks, and benefits;
obtain informed consent; and document the information in the
patient’s chart. The practitioner should be familiar with the stand-
ards of practice and the evidence-based literature supporting the
effectiveness of the off-label medication [9]. Consultation with a
psychiatric colleague may be helpful.

Some antidepressants are effective anxiolytics, while others
have antidepressant effects without being anxiolytic. For example,
bupropion (Wellbutrin) is effective for major depression with anxi-
ety features, but it is not indicated for anxiety disorders such as
panic or generalized anxiety disorder [1]. This fact is important
because it stresses the importance of appropriate diagnosis as well
as supports the distinctiveness of anxiety disorders as independent
of mood disorders [1].

The knowledge of which medications work for anxiety dis-
orders is often greater than the understanding of the mecha-
nism of how they work [2]. For example, benzodiazepines are
very effective anxiolytics, but when they were first developed
the mechanism of action (effects on the y-aminobutyric acid
[GABA]-benzodiazepine receptor complex) was not known.
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Researchers and clinicians know that many antidepressants are
effective for the treatment of anxiety disorders. The mechanism
of action is presumed to be similar to that of treating depres-
sion, which includes alterations in serotonin metabolism,
changes in receptor sensitivity, and possibly actions of other
neurotransmitters or neurotrophic factors [2]. It is important
for the clinician to help the patient understand that medications
do not cure anxiety disorders but can help keep the symptoms
under control and allow them to have a good quality of life.
This is very similar to the treatment of many common general
medical disorders.

TREATMENT

A general medical and psychiatric evaluation by the primary care
practitioner is the first step in the management of patients with
anxiety disorders. This includes taking a careful history, perform-
ing a physical examination, and obtaining indicated laboratory
and other studies. It is important to rule out medically treatable
conditions, including anxiety symptoms due to medications
(prescribed and nonprescribed) and other substances, as well as
anxiety due to substance abuse and withdrawal.

The clinician and patient have several options in the manage-
ment of anxiety disorders. Some patients prefer to cope with the
anxiety symptoms, learn more via education, or utilize psychother-
apy. Others prefer taking medications to correct a chemical dys-
regulation. Still others prefer a combination approach including
pharmacotherapy, psychotherapy, and education. If the expected
results of treatment are not attained in a reasonable time with
a given treatment modality (e.g., sufficient dose of medication,
adequate number of psychotherapy sessions, adequate length of
treatment), the clinician should consider changing to an alternate
form or dose of the same treatment, augment/combine, or switch
to another form of treatment [2].

Anxiety disorders are usually chronic, lifelong conditions that
generally do not spontaneously remit. Long-term medication
treatment is often necessary and the primary care practitioner
must use good clinical judgment regarding the length of treat-
ment. There are good data showing that continued medication
treatment can protect patients from relapse [10]. A practical
goal for the clinician and the patient is to strive for remission of
the anxiety disorder, which essentially means minimal anxiety
symptoms and full function. Adequately treated patients with
anxiety disorders are indistinguishable from persons without anxiety
disorders [10].
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PHARMACOTHERAPY

Pharmacotherapy of anxiety disorders is based on several factors.
Table 4.1 lists several determining factors that a practitioner may
find helpful for the pharmacotherapy of anxiety disorders [2,11].

Antidepressants

Selective Serotonin Reuptake Inhibitors

Antidepressants are among the most effective antianxiety medica-
tions. Selective serotonin reuptake inhibitors have proven efficacy
for the treatment of the major anxiety disorder categories [12] and
are often recommended as first-line medications. As a group, they
have been shown to reduce or prevent various forms of anxiety [2].
The SSRIs have been FDA approved for indications of the differ-
ent categories of anxiety disorders. The primary care clinician is
increasingly taking on the duties of managing patients with anxi-
ety disorders. Practitioners often have experience using the SSRIs
as antidepressants, and so using these medications to treat anxiety
disorders is very similar, including the dosages. All SSRIs are
more or less effective for the common anxiety disorders [2] and
have been FDA approved for specific anxiety disorder indications
(Table 4.2) [12-20]. Table 4.3 lists common starting dosages, usual
daily dosages, and half-lives of SSRIs [2,13-17,21].

The SSRIs inhibit the serotonin reuptake pump and increases
synaptic serotonin levels. This leads to presynaptic autoreceptor
downregulation, which causes an increase in the transmission of
serotonin. Ultimately, there are secondary effects on signal trans-
duction (second messenger systems) and gene transcription [21].

It is important to start treatment of anxiety disorders with lower
initial dosages of SSRIs and increase slowly to a therapeutic dose.

TABLE 4.1. Factors determining anxiety disorders pharmacotherapy

Prior patient/family response to a particular medication
Evidence base for particular medications for particular anxiety
disorders

o Side-effect profile of medication

e Practitioner comfort and experience treating anxiety disorders
Patient preference

Treatment algorithms/guidelines

e Cost

e Formulary restrictions

Adapted from refs. [2] and [11].
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TABLE 4.2. Selective serotonin reuptake inhibitor (SSRI) treatment of anxiety
disorders: U.S. Food and Drug Administration (FDA) indications

Generic (trade) GAD SAD Panic oCDh PTSD
Fluoxetine (Prozac) + +
Fluvoxamine (Luvox) +

Sertraline (Zoloft) + + + +
Paroxetine (Paxil) + + + + +
Paroxetine (Paxil CR) + +

Citalopram (Celexa)

Escitalopram (Lexapro) +

GAD, generalized anxiety disorder; OCD, obsessive-compulsive disorder;
PTSD, posttraumatic stress disorder; SAD, social anxiety disorder.
Adapted from refs. [12] to [20].

TABLE 4.3. SSRIs used for anxiety disorders

Generic (trade) Starting Usual daily  Half-life (hours)
dose (mg)  dose (mg) [active metabolite]

Fluoxetine (Prozac) 5-10 20-80 72 [144]
Fluvoxamine (Luvox) 50 50-300 15
Paroxetine (Paxil) 10 20-60 20
Paroxetine controlled

release (Paxil CR) 12.5 25-75 20
Sertraline (Zoloft) 12.5-25 50-200 26 [66]
Citalopram (Celexa) 10 20-60 35
Escitalopram (Lexapro) 5 10-30 32

Adapted from refs. [2], [13] to [17], and [21].

This reduces the chance of increasing anxiety symptoms and minimizes
the “jitteriness” syndrome that may occur with initial antidepres-
sant medication, especially if the starting dose is too large. Starting
low (perhaps 50% or less of starting dosages for depression) and
increasing slowly is especially important in patients with general-
ized anxiety disorder and panic disorder. Standard starting doses
should also be decreased by half in elderly patients and patients
with other medical disorders such as liver disease.

It generally takes several weeks before anxiety disorder symp-
toms are alleviated with antidepressant therapy, and the patient
must be aware of this. Educating patients about the disorder and
treatment expectations is very important so that they will not
become discouraged and will be more compliant with treatment.

A typical therapeutic trial of SSRIs may be as long as 8 to
12 weeks. The clinician should adjust the dose of medication to
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a therapeutic level while monitoring for desired effects and side
effects. It is not unusual for patients with anxiety disorders to
require doses of antidepressant medications in the higher recom-
mended ranges. The goal, as with depression and other general
medical disorders, is complete remission, not simply improvement
of symptoms. Patients who are partially treated are at a greater
risk for recurrence of anxiety symptoms as well as persistent func-
tional problems [2].

If a patient does not tolerate the first SSRI because of adverse
effects or if the medication is ineffective at a therapeutic dose, the
clinician can switch to another SSRI, switch to another class of
antidepressants, or augment or combine with another medication
such as a benzodiazepine or buspirone (BuSpar) [2].

The SSRIs can be given once a day and are generally well tol-
erated. They lack many of the troublesome side effects associated
with the older TCAs and were developed for this reason. The selec-
tivity characteristics of SSRIs have several advantages over the
TCAs including a reduction in dangerous side effects (Table 4.4)
[21]. The SSRIs are unlikely to affect the seizure threshold or car-
diac conduction and are much safer in overdose than TCAs [21].

The cytochrome P-450 (CYP) isoenzyme system is involved in
metabolizing the SSRIs, and SSRIs may have an effect on various
CYP isoenzymes as well. Table 4.5 lists examples of SSRIs and
their relationships with major CYP isoenzymes [13-17,22-25].
The SSRIs are most often metabolized by CYP2C19, CYP2D6, and
CYP3A4 isoenzymes [22]. Fluvoxamine (Luvox), an inhibitor of
the most CYP isoenzymes of all the SSRIs, interacts with many
medications [22].

The elimination of drugs and other substances can occur by
multiple pathways including overlapping enzyme systems and

TABLE 4.4. Pharmacologic selectivity properties of SSRIs and tricyclic anti-
depressants

Action SSRI TCA

Muscarinic receptor blockade - +

H-1 histaminergic receptor blockade - +

o,-adrenergic receptor blockade - +

Norepinephrine reuptake blockade - + (especially
secondary amine)

Serotonin reuptake blockade + + (especially

tertiary amine)

+, demonstrated property; -, largely lacking pharmacologic property.
Adapted from ref. [21].
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TABLE 4.5. SSRIs and the cytochrome P-450 (CYP) enzyme system
Generic (trade) CYP1A2 CYP2C9 CYP2C19 CYP2D6 CYP3A4

Citalopram wk inh wk inh,s wkinh,s s
(Celexa)

Escitalopram S wk inh S
(Lexapro)

Fluoxetine wk inh s,wk/mo s, mo inh s, stinh s, wk
(Prozac) inh inh*

Fluvoxamine s, stinh  wk/moinh mo/stinh s, wkinh mo inh
(Luvox)

Paroxetine wk inh wk inh wk/mod s, st inh wk inh
(Paxil, inh
Paxil CR)

Sertraline wk inh s, wk inh s, wk/mo s, wk/mo s, wkinh
(Zoloft)** inh inh

*Fluoxetine’s active metabolite norfluoxetine is a moderate inhibitor.
**CYP 2B6 may contribute to metabolism.
s, substrate; wk inh, weak inhibitor; mo inh, moderate inhibitor; st inh,
strong inhibitor.
Adapted from refs. [13] to [17], and [22] to [24].

TABLE 4.6. Mechanisms of potential SSRI-drug interactions

e Cytochrome enzyme inhibition

e Cytochrome enzyme induction

¢ Enhancement of monoamines pharmacodynamically (e.g., SSRIs
used with monoamine oxidase inhibitors (MAOIs) resulting in
serotonin syndrome)

Adapted from refs. [12] and [26].

alternative elimination routes [26]. This appears to be a built-in
safety factor. For example, some patients have a genetic varia-
tion and are poor CYP2D6 metabolizers [27]. Because of multiple
enzyme systems that metabolize the same drug, the patient with
this variation may tolerate a drug usually metabolized by the
CYP2D6 pathway.

The SSRIs can interact with other medications that the pri-
mary care practitioner prescribes. Mechanisms of potential inter-
actions are listed in Table 4.6 [12,26]. Enzyme inhibition, which
may result in slower elimination of another drug, resulting in an
increased plasma concentration, can occur with the first dose of
the inhibitor medication, and the pharmacodynamic effects may
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quickly change [26]. As the inhibitor is eliminated, the inhibitory
effects reverse, but the effects may continue after the elimination of
the inhibitor [26]. An agent that induces the cytochrome enzymes
usually must be administered for days or weeks for noticeable
effects, and the clinical effects of the affected drug may be gradual
[26]. There may be a slow return of the affected drug concentra-
tion when the agent that caused the induction is withdrawn and
the effects may last after the drug is discontinued [26].

Table 4.7 lists examples of drugs and their potential effects
on or competition for the CYP system [13,15,16,22,24-26,28-31].
It is estimated that the CYP isoenzymes are responsible for the

TABLE 4.7. Examples of drugs/other substances and their relationship with

several cytochrome P-450 isoenzymes

acetaminophen s
amiodarone i
amitriptyline s
B-naphthoflavone ind
broccoli ind

brussels sprouts ind
caffeine s, i

char grilled (charcoaled)
meats ind

cimetidine i *

cigarette smoke ind

citalopram i

clomipramine s

clozapine s *

cruciferous vegetables
ind

cyclobenzaprine s *

duloxetine s
estradiol s
fluoroquinolones i *
fluoxetine i
fluvoxamine s, i *

furafylline i

amiodarone i *
amitriptyline s
barbiturates ind
carbamazepine ind
celecoxib s *

CYPI1A2
haloperidol s
imipramine s *
insulin ind
interferon i
methadone s
methoxsalen i
methylcholanthrene

ind

mexiletine s *

mibefradil i
moclobemide i
modafinil ind
nafcillin ind
naproxen s *
naringin i
(grapefruit juice)
olanzapine s, ind

omeprazole ind
ondansetron s
paroxetine i
phenacetin s
phenobarbital ind
phenothiazines s

CYP2C9/10
irbesartan s *
isoniazid i *
itroconazole i
ketoconazole i
lornoxicam s

phenytoin ind
propranolol s
rifampin ind
riluzole s *
ritonavir ind
ropivacaine s
sertraline i

tacrine s * i

theophylline s *
thiabendazole i
thiothixene s
ticlopidine i *
tizanidine s

tobacco smoke ind *

tricyclic antidepres-
sants (tertiary) s
verapamil s
R-warfarin s
zileuton s
zolmitriptan s

probenecid i
rifampin ind *
rosiglitazone s
secobarbital ind *
sertraline inh

Continued
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TaBLE 4.7. Continued

d-propoxyphene i
diclofenac s *
disulfiram i
fenofibrate i
fluconazole i *
fluoxetine s, i
fluvastatin s*, i
fluvoxamine i
glibenclamide s
glipizide s *
glimepiride s
glyburide s
ibuprofen s *
indomethacin s

amitriptyline s*
carbamazepine ind
carisoprodol s
chloramphenicol i
cimetidine i
citalopram s, i
clomipramine s *

cyclophosphamide s *

diazepam s *
escitalopram s
felbamate i
fluconazole i
fluoxetine s, i *
fluvoxamine i *
hexobarbital s
imipramine s, i

alprenolol s
amiodarone i *
amitriptyline s *
amphetamine s
aripiprazole s *
atomoxetine s
beta-blockers s

bufuralol s
bupropion i *
carvedilol s
celecoxib i

chlorpheniramine s, i *

chlorpromazine s, i

losartan s *
lovastatin i
meloxicam s
metronidazole i
miconazole i
naproxen s *
nateglinide s
norpiroxicam s
omeprazole s
paroxetine inh
phenobarbital ind
phenylbutazone i
phenytoin s*, ind
piroxicam s *

CYP2CI19
indomethacin s
ketoconazole i *
lansoprazole s *, i *
S-mephenytoin s
R-mephobarbital s
modafinil i
moclobemide s, i
nelfinavir s
nilutamide s
norethindrone ind
norphenytoin (o) s
omeprazole s *, i *
oxcarbazepine i
pantoprazole s *
paroxetine i
phenobarbitone s *

CYP2D6
duloxetine s *, i *
encainide s
escitalopram i
flecainide s *
fluoxetine s, i
fluphenazine s, i
fluvoxamine s, i

(weak)
haloperidol s *, i *
halofantrine i
hydroxy bupropion i
hydroxyzine i
imipramine s *
levomepromazine i

sulfamethoxazole s *, i

sulfinpyrazone i
sulfaphenazole i
suprofen s
tamoxifen s *
teniposide i
tolbutamide s *
torsemide s *
trimethoprim i
voriconazole i
S-warfarin s *
zafirlukast i

phenytoin s*, i
prednisone ind
primidone s
probenecid i
progesterone s *
proguanil s
propranolol s
rabeprazole s *
rifampin ind
rosuvastatin s
sertraline s, i
teniposide s
ticlopidine i *
topiramate i
tranylcypromine i
warfarin s

perhexiline s
perphenazine s, i
phenacetin s
phenformin s
promethazine s
propafenone s *,i
propofol s

propranolol s
quinidine i *
ranitidine i
rifampin ind
risperidone s *
ritonavir i *

Continued
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TaBLE 4.7. Continued

cimetidine i *
citalopram s, i
clemastine i

clomipramine s *, i *
clozapine s

cocaine i

codeine */hydrocodone s
debrisoquine s
d-fenfluramine s
desipramine s *
dexamethasone ind
dexfenfluramine s
dextromethorphan s *
diphenhydramine i
donepezil s

doxepin i
doxorubicin i

acetaminophen s
alfentanil s
alprazolam s *
amiodarone s, i *
amitriptyline s
amlodipine s *
amprenavir s
androgens s
aprepitant s, i
aripiprazole s *
astemizole s *
atorvastatin s *
barbiturates ind
buspirone s *

cafergot s

caffeine s

calcium channel
blockers s

carbamazepine s, ind *

cerivastatin s *

chloramphenicol i

chlorpheniramine s *

cilostazol s

cimetidine i *

ciprofloxacin i

lidocaine s

methadone i *

methoxyamphe-
tamine s

metoclopramide s, i

S-metoprolol s *
mexiletine s *
mianserin s
mibefradil i *
midodrine i
minaprine s
mirtazapine s
moclobemide i
nebivolol s
nortriptyline s
ondansetron s *
oxycodone s

paroxetine s *, i *

CYP3A4,5,7
escitalopram s
estrogens s

erythromycin s *, i *

ethosuximide s
etoposide s
felodipine s *
fentanyl s
finasteride s
fluconazole i
fluoxetine i
fluvoxamine i *
gestodene i
Gleevec s *
grapefruit juice
(naringin) i *
haloperidol s *
(in part)
ifosfamide s
imatinib i

imipramine s
indinavir s *, i *
irinotecan s
itraconazole i *
ketoconazole i *
lercanidipine s
lidocaine s

sertraline s, i (weak)

sparteine s
tamoxifen s*

terbinafine i
thioridazine s *, i
ticlopidine i
timolol s *
tramadol s *
trazodone s
TCAs s
tripelennamine i
venlafaxine s *, i
zuclopenthixol s

phenobarbital ind *

phenytoin ind *
pimozide s *
pioglitazone ind
progesterone s
propafenone s
propanolol s

protease inhibitors s, i

quetiapine s
quinidine s *
quinine s *
rifabutin ind *
rifampin ind *
risperidone s

ritonavir s *, i * ind

salmeterol s
saquinavir s *, i

sertraline s, i (weak)

sildenafil s *
simvastatin s *
sirolimus s
star fruit i

St. John’s Wort ind *

sufentanil s

Continued
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TaBLE 4.7. Continued

cisapride s *
citalopram s
clarithromycin s *, i *
clomipramine s
clonazepam s
clozapine s

cocaine s

codeine s
corticosteroids s, ind
cyclophosphamide s
cyclosporine s *
dapsone s
delavirdine i
dexamethasone s, i, ind
dextromethorphan s
diazepam s *
diltiazem s, i *
disopyramide s
docetaxel s
domperidone s
donepezil s
efavirenz ind
eplerenone s

bupropion s *
cyclophosphamide s *
efavirenz s *
fluoxetine i
fluvoxamine i
ifosfamide s *

loratadine s
lovastatin s *
methadone s *
mibefradil i *
midazolam s *
mifepristone i
mirtazapine s
modafinil ind
nateglinide s
nefazodone s, i *
nelfinavir i *
nevirapine ind
nifedipine s *
nimodipine s
nisoldipine s *
nitrendipine s *
norfloxacin i
norfluoxetine i
ondansetron s
omeprazole s
oxcarbazepine s
paclitaxel s
paroxetine i

CYP2B6
L-rifampin ind
S-mephenytoin s

S-mephobarbital s

methadone s *
norfluoxetine i
paroxetine i

tacrolimus s *
tamoxifen s *
Taxol s
telithromycin s *, i
testosterone s
terfenadine s
tiagabine s
topiramate ind
trazodone s *
triazolam s *
TCAs (tertiary ) s
troglitazone ind *
troleandomycin i *
venlafaxine s
verapamil s *, i *
vinblastine s
vincristine s *
voriconazole i
zaleplon s
ziprasidone s
zolpidem s

phenobarbital ind
propofol s
ritonavir i
sertraline i
thiotepa i
ticlopidine i

*Clinically relevant.

s, substrate; i, inhibitor; ind, inducer.
Degree of inhibition is dose-dependent for many inhibitors.
Adapted from refs. [13], [15], [16], [22], [24] to [26], and [28] to [31].

biotransformation of approximately 60% of commonly prescribed
medications [28]. The drugs listed have been identified as sub-
strates, inhibitors, or inducers of specific CYP isoenzymes. The
practitioner must be aware that a particular isoenzyme may not
be the main metabolic pathway, and alterations in the rate of the
metabolic process caused by the isoenzyme may not necessarily
have a large effect on a drug’s pharmacokinetics [31]. However, a
prudent clinician must consider all the medications and substances
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the patient is taking, keep potential interactions in mind, monitor
the patient closely, and consult appropriate references and adviso-
ries as necessary.

Interactions may occur with common antidepressants because
of their involvement with the CYP isoenzymes. There are limited
data on antidepressant adverse drug effects related to the CYP
genotype, and these are based on small studies and case reports
[27]. Table 4.8 lists examples of the inhibition of CYP isoenzyme
system by SSRIs and other newer antidepressants [13-17,20,24,29].
Table 4.9 lists examples of drugs that may interact with commonly
used antidepressants because of their interaction with CYP isoen-
zymes [22,25]. Practitioners must take into account potentially
dangerous drug-drug interactions by being familiar with CYP
isoenzymes involved in the metabolism of various coadministered
medications.

Other factors to consider regarding drug-drug interactions
include the effects of food, antacids, and other substances, as well
as drug protein-binding effects. The effects of food and antacids
appear to be clinically insignificant for the newer antidepressants.
One must remember that pharmacodynamic effects rely on the
free concentration of the drug not the free plasma fraction, and
so the significance of interactions from plasma protein binding
interactions may be overemphasized [26].

Drug-drug interactions are based on pharmacologic principles
and clinical experience, and much of the information is patient-
specific. Pharmacokinetic and pharmacodynamic interactions may
occur in any given patient, but the clinical consequences of the

TABLE 4.8. Inhibition of CYP Enzymes by SSRIs and other newer antidepres-
sants

Drug CYP 1A2 CYP2C9 CYP2C19 CYP2D6 CYP3A4
Fluoxetine + ++ + 1o ++ . +
Fluvoxamine  +++ ++ 4+ + ++
Paroxetine + + +to ++ St +
Sertraline * + + +to ++ 4+ +
Citalopram + 0 0 0 0
Escitalopram 0 0 0 0 0
Venlafaxine 0 0 0 0to + 0
Mirtazapine 0 0 0 + +
Bupropion ? ? ? + ?

*Sertraline is a modest CYP 3A4 inducer.
0, minimal or no inhibition; + mild; ++ moderate; +++ strong.
Adapted from refs. [13] to [17], [20], [24], and [29].
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TABLE 4.9. Examples of drugs that interact with Cytochrome P-450 enzymes
and may interact with commonly used antidepressants

CYP 1A2
acetaminophen haloperidol tacrine
caffeine olanzapine TCAs (tertiary)
cimetidine omeprazole theophylline
clozapine phenacetin thiothixene
estradiol phenothiazines tobacco smoke
fluoroquinolones R-warfarin (minor)

CYP 2C9/10

celecoxib lovastatin rosiglitazone
diclofenac naproxen S-warfarin
fluconazole omeprazole tamoxifen
fluvastatin phenobarbital tolbutamide
ibuprofen phenytoin trimethoprim
isoniazid piroxicam
losartan rifampin

CYP 2C19
barbiturates lansoprazole progesterone
carbamazepine omeprazole propranolol
cimetidine mephenytoin rifampin
citalopram moclobemide TCAs (tertiary)
diazepam norethindrone
indomethacin pantoprazole

CYP 2D6
amphetamines dextromethorphan quinidine
alprenolol encainide rifampin
carvedilol flecainide risperidone
chlorpheniramine haloperidol TCAs (secondary)
cimetidine metoprolol timolol
codeine/hydrocodone phenothiazines ticlopidine
dexamethasone propranolol tramadol

CYP 3A4
alprazolam cyclosporine phenytoin
androgens dapsone quinidine
atorvastatin diazepam rifampin
azithromycin diltiazem simvastatin
barbiturates estrogens tamoxifen
calcium channel blocker grapefruit juice triazolam
carbamazepine HMG CoA reductase inhib. verapamil
cimetidine itraconazole zolpidem
ciprofloxacin ketoconazole
cisapride macrolide antibiotics
clonazepam nonsedating antihistamines (not loratadine)
corticosteroids paclitaxel

HMG-CoA, hepatic hydroxymethylglutaryl coenzyme A.

Adapted from refs. [22] and [25].
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drug interaction are important for the primary care practi-
tioner to recognize and evaluate. The clinician must always keep
potential drug—drug interactions in mind when using the SSRIs,
but while serious interactions are indeed possible, dangerous
and life-threatening medication interactions appear to be rare
[26]. Essential drug interactions with SSRIs that a clinician must
be aware of include MAOIs, TCAs, other SSRIs/antidepressants,
tryptophan, dextromethorphan, theophylline, triptans, and warfa-
rin [25,26].

When combining medications, it is important for the clinician
to carefully monitor the patient for effects and side effects. Table
4.10 lists highlights for prescribing antidepressants and potential
drug interactions [26].

The SSRIs are structurally different, and patients may or may
not respond to one SSRI versus another. Despite their differences,
the SSRIs are similar in their broad-spectrum efficacy and side-
effect profiles [2,21]. They are very helpful when treating patients
with anxiety disorders as well as comorbid conditions such as

TABLE 4.10. Prescribing highlights regarding potential antidepressant-drug
interactions

¢ Be aware of well-documented interactions that are potentially clinically
significant

e Learn how the major drugs prescribed are eliminated (main pathways)

e Assign risk to potential adverse drug interactions that are likely to
affect therapeutic outcome and rank important variables (e.g., age,
general health status, comorbid conditions)

e Determine a patient’s past experiences with certain medications/sub-
stances (past problems often predict future problems)

e Vary peak concentrations by prescribing medications at different times

¢ Determine risk of drug-drug interactions vs. risk of not treating

Follow target symptoms during treatment (outcome measures)

Consider drug-drug interactions as possible reason for an inadequate

response

e Try not to change more than one drug variable at a time when trying
to determine specific drug side effects or changes in symptoms

¢ Note the expected half-life of prescribed medications when changing
drug variables (e.g., drug accumulation or washout times)

e Add drugs in a stepwise manner to a current regimen

When stopping a drug, taper if possible prior to discontinuing

Use multiple drugs only if warranted (rational polypharmacy)

Patient education is extremely important

e Maintain close contact with patient, especially early in treatment

Adapted from ref. [26].
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depression. Many SSRI side effects are more prominent with
initial treatment such as gastrointestinal effects, headaches, and
insomnia, and these tend to improve with continued treatment
(Table 4.11) [2,21]. Sexual dysfunction, which is common with
long-term SSRI use and may not diminish over time, can be a
real problem and can affect medication compliance. Sexual side
effects include decreased libido, anorgasmia, erectile dysfunction,
and delayed ejaculation. It is important for the clinician to assess
the patient’s sexual concerns prior to prescribing any of the SSRIs.
Management strategies for sexual side effects are listed in Table 4.12
[21,32,33].

TaBLE 4.11. SSRI side effects

nausea + anxiety + light-headedness
loose bowel movements/ sweating + vivid dreams
diarrhea +

headaches + weight loss/gain rash

insomnia + sexual dysfunction discontinuation
syndrome

sedation + muscle tension apathy syndrome

tremor akathisia dystonia

exacerbation of serotonin syndrome* drug interactions

Parkinson’s disease
syndrome of inappropriate secretion of antidiuretic hormone
(SIADH)-esp. elderly

*Serotonin syndrome includes mental status changes, gastrointestinal
symptoms, autonomic instability, neuromuscular symptoms.

+, frequent initial side effects, usually dosage related, generally improve
after first few weeks of treatment.

Adapted from refs. [2] and [21].

TABLE 4.12. Management strategies for SSRI sexual side effects

¢ Dose adjustments: gradual reduction of dosage may be helpful;
caution any signs of relapse or discontinuation symptoms

Drug holidays: most easily accomplished with shorter half-life
medications but can lead to treatment noncompliance; caution
discontinuation symptoms or relapse of symptoms

¢ Drug substitution: caution because equivalent therapeutic response
may not occur

Antidotal therapy to counteract SSRI side effect (e.g., buspirone,
bupropion, sildenafil)

e Nonpharmacologic treatment such as psychotherapy, sex therapy

Adapted from refs. [21] and [33].
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Discontinuation of Selective Serotonin Reuptake Inhibitors

Abrupt termination of SSRIs may result in a discontinuation
syndrome (Table 4.13) [6]. Discontinuation syndromes have been
reported with other antidepressant classes including SNRIs, TCAs,
and MAOIs [6]. Medications with a relatively long half-life, such as
fluoxetine offer greater protection from discontinuation syndrome
[13]. It is important for the patient to know that missed doses may
precipitate discontinuation symptoms [6]. A supervised discontin-
uation strategy is prudent with gradual tapering of the medication
dosage. With gradual tapering of the medication, the patient must
be aware that discontinuation symptoms are still possible and
may actually be prolonged [6], although, it is hoped, less severe.
Discontinuation symptoms generally last less than 3 weeks [6].
One method of management beyond a “wait and watch” approach
is to increase the dose of medication again and then taper much
more slowly. Also, a switch to a longer-acting medication with a
gradual tapering of the dosage may be helpful.

Pregnancy and Lactation
The primary care practitioner must consider the welfare of both the
mother and the child when managing psychiatric disorders such as
anxiety disorders in pregnancy and lactation. This is a complex clinical
situation that may involve consultants, such as the patient’s obstetri-
cian. The literature regarding the reproductive safety of psychotropic
medications continues to grow, but there are few definitive data
regarding authoritative guidelines for treatment during pregnancy and
lactation [34]. Clinicians must carefully conduct a risk-benefit assess-
ment regarding the anxiety disorder and treatment alternatives.
Pathways of offspring exposure include direct exposure (direct
contact of any biological or pharmacological agent) and indirect
exposure (an agent’s influence on the environment) [34]. The
potential benefits and risk of treatment with antidepressants in

TABLE 4.13. Examples of discontinuation symptoms

vertigo shock-like reaction — ataxia flushing
dizziness nausea visual changes insomnia
light-headedness  vomiting anxiety fatigue
faintness diarrhea irritability chills
headache anorexia depressed mood  vivid dreams
paresthesias tremor sweating
myalgias myoclonus suicidal ideation

intensification

Adapted from ref. [6].
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pregnancy should be carefully considered, discussed with the
patient, and documented. A comprehensive discussion includes a
consideration of nonpharmacological treatment, antidepressant
treatment, as well as treatment discontinuation.

Based on older studies (1990s), it appeared that SSRIs were rela-
tively safe during gestation. Newport et al. [34] summarized published
reports of SSRI use during gestation and concluded there was no
evidence from the data of an increased incidence of congenital malfor-
mations associated with prenatal exposure. Pies discussed a study by
Pastuszak et al. in the 1990s which found no evidence of teratogenicity
compared with matched controls in 128 women taking fluoxetine dur-
ing the first trimester [35]. These data are reassuring, but safety data
for several newer antidepressants is limited [36]. Exposure to antide-
pressants in utero also resulted in little long-term neurobehavioral risk
to children according to several studies, but these results appear to
be inconclusive and speculative because of study limitations [35,36].
According to data from the last several years, the general overall safety
of SSRIs and related antidepressants during pregnancy is still sup-
ported but there have been some concerns [35].

The FDA has issued a public health advisory about exposure
to paroxetine during the first trimester and the risk of cardiac
congenital malformations. Paroxetine’s pregnancy category was
reclassified from a C to a D [35-37] (Table 4.14) [20,23,34,35].
Numerous limitations in the data set make it difficult to draw
definitive conclusions about this analysis [36]. Pies, Zing et al., and

TABLE 4.14. U.S. FDA pregnancy categories and nursing cautions of SSRIs
and other antidepressants

Generic (trade) Pregnancy Nursing information
category®

Not for use in nursing
Caution in nursing
Caution in nursing
Not for use in nursing
Not for use in nursing
Not for use in nursing

Fluoxetine (Prozac)

Sertraline (Zoloft)

Paroxetine (Paxil, Paxil CR)

Citalopram (Celexa)

Escitalopram (Lexapro)

Venlafaxine extended release
(Effexor XR)

O0O0OgoOon

*Pregnancy category C: risk cannot be ruled out; human studies are lack-
ing, and animal studies are either positive for fetal risk or lacking as well;
potential benefits may justify the potential risk.

*Pregnancy category D: positive evidence of risk; investigational or post-

marketing data show risk to fetus; potential benefits may outweigh risks.
Adapted from refs. [20], [23], [34], and [35].
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an FDA Health Advisory cited a retrospective case control study,
which reported a significant association between the use of SSRIs
after the 20th week of pregnancy and the presence of persistent
pulmonary hypertension of the newborn [35-37]. Despite statisti-
cal significance, questions have been raised regarding the clinical
meaningfulness [36]. There have also been increased reports of
neonatal abstinence syndrome associated with SSRIs; however,
this syndrome is generally mild and self-limiting [35].

Clinically, the primary care practitioner must carefully evaluate
each patient and weigh the effects and risk of untreated maternal
anxiety disorders against the risk of fetal exposure to antidepressant
medications [36]. There is some evidence that anxiety disorders can
affect pregnancy outcomes [38]. Comorbid psychiatric conditions
such as depression often occur with anxiety disorders as well.

A conservative approach regarding medications is always pru-
dent. If possible, nonpharmacological treatment (e.g., cognitive-
behavioral therapy, psychosocial support, avoidance of substances
such as caffeine and alcohol) should be the first-line treatment
in pregnant women with anxiety disorders, including generalized
anxiety disorder (GAD) and panic disorder (Table 4.15) [38]. If
antidepressant therapy is warranted, it is important to choose a
medication that has shown efficacy for anxiety disorders and has
an extensive reproductive safety database, and to prescribe doses
as low as possible to maintain clinical efficacy [36].

The American Psychiatric Association Committee on Research
on Psychiatric Treatments issued a position paper on risk-benefit

TABLE 4.15. General guidelines for treatment of panic disorder and gener-
alized anxiety disorder in pregnancy

¢ Use nonpharmacologic treatment whenever possible (e.g., CBT)

e SSRIs are first-line medication treatment for anxiety disorders; if
medication is required, prescribe lowest effective dose for minimum
amount of time

Options for patients unresponsive or intolerant to SSRIs include newer
antidepressants such as venlafaxine extended release and mirtazapine
¢ Avoid benzodiazepines if alternative treatments are available (e.g., SSRIs)
e Tapering medications with adjunctive CBT may be attempted if neces-
sary to minimize fetal exposure; abrupt discontinuation of antipanic
medication is not recommended

Because the postpartum period is a high risk relapse period, women
should consider postpartum resumption if medications were avoided
during pregnancy

CBT, cognitive behavior therapy.
Adapted from ref. [38].
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decision making for major depression during pregnancy [39]. The
conclusions were that there was no evidence to implicate antide-
pressants as causing harm to an unborn baby, and that as long
as the benefits and possible risks are explained well, a pregnant
woman should be treated. Although this statement pertains specif-
ically to the treatment of depression in pregnancy, it can perhaps
be helpful for the primary care practitioner in the clinical decision
making for anxiety disorders.

At this time, the FDA recommends counseling child-bearing
age women about the heightened risks of birth defects associ-
ated with paroxetine during pregnancy and switching them to
another antidepressant if possible [40]. The American College of
Obstetricians and Gynecologists Committee on Obstetrics Practice
recommends pregnant women and women planning pregnancy
avoid paroxetine if possible because it may cause fetal cardiac
malformations [41]. The committee also recommends an individu-
alized approach to treating pregnant women or women who are
planning pregnancy, with all SSRIs and SNRIs [41].

Studies have shown that citalopram and fluoxetine are excreted
in breast milk in levels that may significantly expose a nursing
infant to the SSRI. Paroxetine, fluvoxamine, and sertraline are
excreted in breast milk only to a minor extent [42]. Despite overall
evidence that infant exposure to SSRIs in breast milk suggests
minimal risk, if treating a nursing mother is warranted, using
the lowest effective dose of an SSRI that is minimally excreted in
breast milk would be prudent [42].

Serotonin-Norepinephrine Reuptake Inhibitors
Serotonin-norepinephrine reuptake inhibitors are dual reuptake
inhibitors. Along with SSRIs, SNRIs are considered first-line
agents for the treatment of anxiety disorders. The SNRIs are effi-
cacious for the anxiety disorders as well as depressive symptoms
and have a better tolerability than the TCAs or the MAOIs [2,43].
They can be used as initial treatment or as a class of medications
for the practitioner to switch to. The two SNRIs currently mar-
keted in the U.S. are venlafaxine extended release (Effexor XR) and
duloxetine (Cymbalta). Antidepressants such as imipramine and
clomipramine could be considered SNRIs but are not selective
and they have a potential for more side effects because of a higher
affinity for other neurotransmitter receptors (Table 4.16) [44,45].

Venlafaxine XR was the first SNRI approved by the FDA for the
treatment of anxiety disorders (Table 4.17) [23], and was the first
FDA-approved medication for the long-term treatment of general-
ized anxiety disorder [4].
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TABLE 4.16. Serotonin norepinephrine reuptake inhibitors (SNRIs)

Amitriptyline Clomipramine

Imipramine Venlafaxine

Doxepin Duloxetine

Trimipramine Milnacipran (not available in U.S.)

Adapted from refs. [44] and [45].

TABLE 4.17. Venlafaxine XR: U. S. FDA anxiety disorders indications

¢ Generalized anxiety disorder
e Social anxiety disorder (generalized)
e Panic disorder

Adapted from refs. [23].

TABLE 4.18. Venlafaxine and the CYP enzyme system

CYP1A2 CYP2C9 CYP2C19 CYP2D6 CYP3A4

- - - s, wk inh s

s, substrate; wk inh, weak inhibitor.
Adapted from refs. [22], [23], and [44].

TABLE 4.19. Examples of venlafaxine-drug interactions

e Cimetidine: may cause increase in venlafaxine levels (minimal)

¢ Haloperidol: may cause increase haloperidol levels

e SSRIs: may increase venlafaxine levels with risk of serotonin syndrome
e MAOISs: risk of serotonin syndrome-contraindicated

¢ Indinavir (Crixivan): may decrease the protease inhibitor concentration

Adapted from refs. [25], [26], and [44].

Duloxetine (Cymbalta), another SNRI currently marketed in
the U.S., has clinical benefits for anxiety [46] and was recently
FDA approved for the treatment of generalized anxiety disorder.
Depression studies have shown significant anxiety score decreases
with its use [19].

Venlafaxine is rapidly and well absorbed. The extent of absorp-
tion is not affected by food, but the rate decreases. It undergoes exten-
sive first-pass metabolism by the CYP enzyme system, particularly
CYP2D6. It is a weak CYP2D6 inhibitor as well (Table 4.18) [22,23,44].
Venlafaxine has a low potential for CYP-mediated drug-drug interac-
tions [44]. Table 4.19 lists examples of cautions and contraindications
regarding venlafaxine use with other drugs [25,26,44].
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Over a dosage range of 75 to 450 mg/day, venlafaxine and its
metabolite exhibit linear kinetics [44]. At therapeutic concentra-
tions (steady state reached in 3 to 4 days), both venlafaxine and
its metabolite are minimally protein bound [44]. Venlafaxine may
be given once a day. either in the morning or the evening. Renal
excretion is the primary excretion route and clearance may be
reduced in patients with severe renal disease or cirrhosis. Starting
low and increasing the dose slowly is important when treating
patients with anxiety disorders, medically complicated patients,
and the elderly. For example, starting venlafaxine XR at 37.5mg/
day with at least 1 week between adjustments may be prudent in
this population (Table 4.20) [44].

Venlafaxine inhibits the reuptake of serotonin and norepine-
phrine. At lower doses, it has a higher effect on serotonin reuptake
than norepinephrine reuptake [46]. Venlafaxine is probably an SSRI
at low therapeutic doses and has a more balanced serotonin and
norepinephrine reuptake effect at higher doses [44,46]. Venlafaxine
XR has a similar side effect profile to the SSRIs (Table 4.21) [44].

Early adverse effects tend to markedly diminish with long-term
treatment. Long-term adverse effects include hypertension and
sexual dysfunction. Routine blood pressure monitoring is recom-
mended, especially at the upper therapeutic range (2225 mg/day)
because of potential dose-related hypertension in some patients
[44]. The clinician should record blood pressure before starting
the medication and monitor regularly. Venlafaxine is classified as
pregnancy category C by the Physicians’ Desk Reference (PDR) and
is not for use in nursing (Table 4.14) [23].

TABLE 4.20. Venlafaxine XR use in anxiety disorders

Generic (trade) Starting Usual daily  Half-life (hours)
dose (mg) dose (mg) [active metabolite]

Venlafaxine extended
release (Effexor XR) 37.5 75-225 4110]

Adapted from ref. [44].

TABLE 4.21. Venlafaxine: side effects

Nausea (most common) Headache Hypertension
Dizziness Dry mouth Sexual dysfunction
Insomnia Constipation Nervousness
Somnolence Sweating Asthenia

Adapted from ref. [44].
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TABLE 4.22. Venlafaxine discontinuation symptoms

Dizziness Nausea Diarrhea
Light-headedness Vomiting Nervousness

Tinnitus Appetite loss Sensory disturbances
Insomnia Dry mouth

Somnolence Sweating

Adapted from refs. [4] and [44].

Abrupt discontinuation of venlafaxine may be associated
with several unpleasant side effects, especially at higher dosages
(Table 4.22) [4,44]. The practitioner must caution the patient not
to discontinue longer-term use of venlafaxine abruptly. Whenever
possible, a tapering schedule of no more than 75 mg/day/week is
prudent, and slower tapering may be necessary depending on the
dose, the duration of therapy, and the particular patient [44].

Benzodiazepines

Benzodiazepines are among the most widely prescribed psychi-
atric medications [47,48]. The first benzodiazepines introduced
were chlordiazepoxide (Librium) and diazepam (Valium) in 1959
and 1963, respectively. Since that time, numerous other ben-
zodiazepines have been marketed. The triazolobenzodiazepine
alprazolam (Xanax) was introduced in 1981 and it was the first
benzodiazepine approved by the FDA for the treatment of panic
disorder. Clonazepam (Klonopin) also is indicated for the treat-
ment of panic disorder. Other benzodiazepines are indicated for
the management of anxiety (Table 4.23) [20,47].

Considered effective and relatively safe when compared to
older antianxiety medications such as barbiturates, benzodi-
azepines were a widely prescribed first-line treatment as anxiolyt-
ics for many years until SSRIs became available [47]. Despite their
potential for dependency, withdrawal, abuse, and alcohol interac-
tion, benzodiazepines are very useful medications in the treatment
of anxiety and specific anxiety disorders, and they are pharmaco-
logically the most effective acute antianxiety medications [47,48].

Benzodiazepines may be used in many different ways. They
may be used adjunctively with antidepressants such as SSRIs and
SNRIs (especially early in the course of treatment) as well as a
primary treatment of anxiety symptoms that interfere with normal
functioning for patients intolerant to antidepressants (Table 4.24)
[2,47,49]. For example, adjunctive use of benzodiazepines with
antidepressants in panic disorder may improve the therapeutic
effect and help relieve the side effects such as early activation or
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TABLE 4.23. U.S. FDA-approved indications for benzodiazepines

Generic (trade) FDA indications

Alprazolam (Xanax) Management of anxiety disorders and
short-term relief of anxiety symptoms;
treatment of panic disorder with/
without agoraphobia

Alprazolam XR (Xanax XR) Panic disorder with/without agoraphobia

Clonazepam (Klonopin) Panic disorder with/without agoraphobia

Lorazepam (Ativan) Management of anxiety

Chlordiazepoxide (Librium)  Management of anxiety disorders and
short term relief of anxiety symptoms

Diazepam (Valium) Management of anxiety disorders and
short term relief of anxiety symptoms

Oxazepam (Serax) Management of anxiety

Clorazepate (Tranxene) Management of anxiety disorders

Adapted from refs. [20] and [47].

TABLE 4.24. Benzodiazepine use in anxiety and anxiety disorders

¢ Adjunctive treatment with antidepressants, especially to minimize early
side effects

As needed (prn) treatment in situational anxiety interfering with
normal functioning

e Primary treatment of patients intolerant of other treatment such as
antidepressants

Primary/adjunctive treatment in patients with no/partial anxiolytic
response to antidepressants

Adapted from refs. [2], [47], and [49].

jitteriness. A gradual tapering of the benzodiazepine as the antide-
pressant takes effect can be attempted.

Raj and Sheehan cite a 12-week study by Goddard et al. in 2001
that looked at open-label sertraline (Zoloft) and double-blind clon-
azepam or placebo use [47]. Adjunct medications (clonazepam or
placebo) were tapered and discontinued over 3 weeks after 4 weeks
of combination therapy. All patients received sertraline treatment
only for the last month of the study. Results showed the sertra-
line/clonazepam group had fewer dropouts and separated from the
sertraline-placebo group as early as week one on the Panic Disorder
Severity Scale.

Benzodiazepines have a greater effect on some anxiety dis-
orders than others. They are regularly used for the treatment of
GAD, panic disorder, and generalized social anxiety disorder, but
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TABLE 4.25. Expert anxiety pharmacotherapists consensus summary: poten-
tial for therapeutic benzodiazepine dose dependence and abuse

e Among the benzodiazepines, there is little consensus regarding the
relative risk of dependence and abuse

¢ Benzodiazepines have a higher risk of dependence and abuse than
most potential substitutes, but have a lower risk than older sedatives
and recognized drugs of abuse

¢ When comparing benzodiazepine tapering vs. abrupt discontinuation,
the differences between shorter and longer half-lives in causing
withdrawal symptoms are less clear

e When determining the most important factors contributing to benzodi-
azepine withdrawal symptoms and failure to discontinue, there is little
agreement

e The most important contributors to withdrawal symptoms are the
medication’s pharmacologic properties

e The most important contributors to medication discontinuation failure
may be a patient’s clinical characteristics

Adapted from ref. [48].

are not primary treatment for obsessive-compulsive disorder and
posttraumatic stress disorder [2,47]. Alprazolam and clonazepam
have been extensively studied in panic disorder and social anxiety
disorder [2]. Concerns regarding benzodiazepine use and liability
for abuse (especially with long-term use) and dependence con-
tinue, however. In 1999, a panel of experts acknowledged some
abuse potential of benzodiazepines, but recommended their use
for anxiety disorders even for long periods (Table 4.25) [48]. Most
studies suggest that the majority of patients, over time, stay at the
same dose or decrease benzodiazepine doses and maintain benefits
[48]. It is important for the practitioner to note that benzodiazepines
are not efficacious for major depression and may actually make
depressive symptoms worse.

Clinical Characteristics

All benzodiazepines exhibit some degree of anxiolytic, seda-
tive-hypnotic, muscle relaxant, and anticonvulsant properties.
Compared to other antianxiety alternatives, benzodiazepines are
clinically easier to use, have a qu