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Preface

Neuropsychiatry is a rapidly evolving clinical specialty that is devoted to
the diagnosis and treatment of psychiatric or behavioral disorders in per-
sons with disturbances of brain function. Brain dysfunction in the form of a
stroke for example, may produce depression (a psychiatric disorder traditionally
addressed by ““neuropsychiatrists”’) or an aphasia (a “deficit” syndrome tradi-
tionally addressed by ““neurobehaviorists”” or ““behavioral neurologists”’). Both
approaches—neuropsychiatry and behavioral neurology—are essential to the
care of persons with brain dysfunction.

The growth of neuropsychiatry is fueled by the remarkable advances in the
neurosciences (and particularly our understanding of brain-behavior relations), as
well as by the development of new and powerful clinical tools (e.g., structural and
functional brain imaging) and treatments (e.g., safe and effective psychotherapies,
medications, and brain stimulation therapies) to improve the care of persons with
disturbed brain-behavior relations.

The purpose of this volume—The Manual of Neuropsychiatric Therapeutics—is to
build upon these advances in clinical and basic neuroscience in order to clearly and
concisely provide a rational and evidence-based approach to the diagnosis and
biopsychosocial treatment of the neuropsychiatric disorders commonly encoun-
tered by practitioners, house officers, and students of brain-behavior relations.
For each of these disorders we describe the syndrome and what is known about
its pathophysiology, and then provide evidenced-based guidelines for assessment
and treatment. While there may be more than one legitimate clinical approach for
a given neuropsychiatric disorder, the approaches to care described herein reflect
the current practices of the Fellows of the American Neuropsychiatric Association,
all of whom are senior clinicians or clinical scientists and noted experts in the care
of persons with brain dysfunction.

We are confident this text will enable practitioners to provide state-of-the-art
care to their patients with brain dysfunction, and at the same time stimulate
consideration of fundamental brain-behavior relations.

C. Edward Coffey, MD

Thomas W. McAllister, MD
Jonathan M. Silver, MD

xiii






Chapter 1

APATHY

AND RELATED
DISORDERS

OF DIMINISHED
MOTIVATION

James D. Duffy

BACKGROUND

Historical Context

During the eighteenth and nineteenth centuries, disorders of motivation repre-
sented the theoretical foundation for most psychiatric classifications. The Swiss
psychiatrist André Matthey wrote in 1816 that psychiatric illness was a manifes-
tation of “perversions of the will and the natural inclinations without obvious
impairment of the intellectual functions.” Matthey distinguished between a behav-
ioral disturbance caused by a physical etiology (délire) and a behavioral disorder
produced by a disturbance of the individual’s free will (fureur sans délire). Accord-
ing to Matthey’s nosology, behaviors such as kleptomania, ennui, melancholia,
and tigridoanie (an irresistible urge to spill blood) were all considered ““disorders
of the will.” Matthey’s seminal writings became the foundation for the develop-
ment of nineteenth-century neuropsychiatry and a clinical approach that placed
disorders of will as the primary derangement in pathologic behaviors.

The German neuropsychiatrist Heinroth (1818) rejected earlier explanations
for mental illness such as “bile or worms or a hundred other irritations” and
suggested, ““there are many involuntary movements, but not a single involuntary
action, for action cannot be imagined without willing.” Heinroth went on to write
that pathologic behaviors occurred when “the will separates itself from reason and
is no longer determined by feeling or intellect.” By distinguishing intellect from
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emotion and motivation, Heinroth laid the foundation for the triad approach of
Mood, Cognition, and Conation that became the basis for psychiatric classification
for the most part of the nineteenth century. The term abulia appeared in psychiatric
literature as early as 1847 and was defined in medical dictionaries as “absence of
will, a type of insanity in which this symptom is dominant.”” Ribot described abulia
as a “pure disease of will”” in which the individual’s ability to act was abolished
and he or she was reduced to an individual of ““pure intellect.” Although most
neuropsychiatrists at the end of the nineteenth century agreed on the concept of
abulia, there was considerable disagreement on whether the disorder was caused
by a deficit in cognition or was a consequence of a dysfunction in a specific
motivational system within the brain.

By the beginning of the twentieth century, abulia had become a household word
and parents were even urged to “combat the evil of abulia amongst students.”
Despite this, the neuropsychiatric concept of disorders of will fell quickly into
decline and by the end of World War I they had essentially disappeared from
psychiatric nosology. The reasons for this shift include (i) the rise of behavior-
ism that posited a simple reflex response that did not require an intervening
variable; (ii) psychiatry’s preoccupation with psychoanalysis and its emphasis
of psychodynamic predeterminism; (iii) the burgeoning field of neurology with
its emphasis on somatosensory disorders; (iv) the emergence of postmodernism
and its emphasis on individuality and self-determinism (v) the reassignment of
disorders of free will to diagnostic concepts such as “negative symptoms”” and
“executive cognition.”

Definitions of Motivation

A universal definition of the term motivation remains elusive. This single issue
represents the most important barrier to our scientific attempts to understand the
neural basis of goal-directed behavior and clinical disorders of motivation.

From a theoretical perspective, motivation is the heuristic construct that describes
the amalgam of forces acting within an organism to initiate and direct behavior. Motivation
serves to influence the activation, persistence, and direction of an organism'’s behavioral
response across different levels of behavioral complexity.

From a neuropsychiatric perspective, motivation describes the neurologically
mediated variables that energize and direct an individual’s response to the
environment. These variables include the following:

The emotional response to a stimulus

The motor reactivity to the stimulus

The level of arousal elicited by the stimulus
The cognitive interpretation of a stimulus

Ll

This approach provides a simple framework for assessing the character and
etiology of behaviors that are characterized by a decrease in the expected response
to a particular stimulus. It also provides a heuristic framework that is inclusive
of and consistent with each of the different approaches to motivation described
in the preceding text and does not fall prey to Cartesian models that attempt to
separate mind-driven behaviors (i.e., free will) from homeostatic drive theories
and instinctual reflex behavior patterns.
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Definition of Apathy

Apathy may be either a symptom or a syndrome. As a syndrome, Marin has
proposed Diagnostic and Statistical Manual of Mental Disorders (DSM)-like cri-
teria (see subsequent text). Although not yet formally accepted, these criteria do
provide the framework for the clinical assessment of apathy.

As per Marin’s proposed criteria, apathy is defined as ““A lack of motivation,
relative to the patient’s previous level of functioning or the standards of his/her
age and culture as evidenced by all three of the following’”:

1. Diminished goal-directed overt behavior, as indicated by the following:
Lack of productivity
Lack of effort
Lack of time spent in activities of interest
Lack of initiative or perseverance
Behavioral compliance or dependency on others
. Diminished socialization or recreation
2. Diminished goal-directed cognition as indicated by the following:
a. Lack of interests
b. Lack of concern about one’s personal, health, or functional problems
c. Diminished importance or value attributed to such goal-related do-
mains as socialization, recreation, productivity, initiative, curiosity
3. Diminished emotional concomitants of goal-directed behavior as indi-
cated by the following:
a. Unchanging affect
b. Lack of emotional responsiveness
c. Euphoria or flat affect
d. Absence of excitement or emotional intensity

e o O

Classification of Apathy and Disorders of Motivation

Apathy and the Diagnostic and Statistical Manual of Mental Disorders text revision
(DSM-IV-TR)— The DSM glossary does not include the term apathy, but related
symptoms such as indifference, emotional unresponsiveness, lack of symptoms,
and lack of concern are included in the diagnostic criteria and symptoms of
several disorders. Further examples of related symptoms in DSM-IV-TR include
the following:

Major depressive disorder: “Diminished interest or pleasure in all, or almost all,
activities”

Post-traumatic stress disorder: “Markedly diminished interest or participation in
significant activities”

Schizophrenia: Catatonic behavior characterized by ““decrease in reactivity to
the environment;”” negative symptoms include avolition, alogia, and affective
flattening

Apathy is explicitly included as a diagnostic criterion in only the following four
disorders:

Inhalant intoxication (criterion B—"maladaptive changes e.g., apathy”’)
Opioid intoxication (criterion B—"‘euphoria followed by apathy”’)
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Apathetic type of personality change due to a general medical condition (i.e.,
predominant feature is apathy or indifference)
Postconcussional disorder (criterion C—""apathy or lack of spontaneity’)

Epidemiology of Apathy and Disordered Motivation

No data are currently available on apathy as a primary disorder. However, a
considerable amount of research indicates that apathy is perhaps the most common
behavioral syndrome associated with neurologic disease. A recent analysis of
prevalence data revealed that neurologic diseases involving the cerebral cortex
are associated with a point prevalence of apathy of approximately 60%, whereas
disorders primarily involving subcortical structures are associated with a 40%
prevalence of apathy.

Alzheimer disease: At least six studies have examined the prevalence of apathy
in Alzheimer disease (AD) with a reported prevalence ranging from 37%
to 86.4% (composite prevalence 55.5%). Apathy has also been reported to
be the most common behavioral symptom in mild cognitive impairment
(MCI) with a point prevalence of 39%. It is important to recognize that
apathy may be a herald symptom in MCI and AD that antedates the onset of
observable cognitive decline. The prevalence of apathy in AD appears to be
higher in community-dwelling AD patients and may be the most important
determining factor for patients’ families seeking medical evaluation.

Traumatic brain injury: Several studies have reported the prevalence of apathy
in traumatic brain injury (TBI) to range from 46% to 71% with a composite
average of 61%. One study reported that apathy occurred in only 13.8% of
patients following a TBI.

Vascular dementia: Two studies have reported a combined prevalence of 33.8%
in a sample of patients with vascular dementia.

Poststroke: The prevalence of apathy in a heterogeneous group of patients follow-
ing cerebrovascular accidents ranges from 22.5% to 56.7%. Apathy appears to
be most frequent following a lesion involving the posterior limb of the internal
capsule and is slightly higher in patients with right hemisphere lesions.

Anoxic encephalopathy: A study including 14 subjects reported a prevalence of
78.6% in patients with postanoxic encephalopathy.

Parkinson Disease: Using self report or informant-based measures, several stud-
ies have reported that between 16.5% and 42% of patients with Parkinson
disease (PD) exhibit apathy. Low serum testosterone has been found to be an
independent variable predicting the presence of apathy in PD.

Huntington disease: One study reported that 38% of patients with Huntington
disease exhibit apathy and depression, with 7% exhibiting apathy alone.
Apathy was found to be a powerful predictor of activities of daily living
(ADL) ability.

Multiple sclerosis: Apathy has been reported to occur in 20.5% of patients with
multiple sclerosis (MS); however, 53.3% of MS patients with depression are
apathetic.

Human immunodeficiency virus: Three studies in patients with human im-
munodeficiency virus (HIV) report a prevalence ranging from 29.8% to 50%.
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Interestingly, the presence of apathy does not appear to correlate with absolute
CD4 count.

Nursing home residents: Probably as a consequence of the additive effect of
severity of disease and impoverished social environment, nursing home
residents have an extremely high prevalence of apathy. This finding has
important implications for patient compliance and undoubtedly negative
impacts on disease progression, morbidity, and mortality.

Although no data is available, given their pathophysiology, it is reasonable to
assume that normal pressure hydrocephalus, sleep apnea, amyotrophic lateral
sclerosis, Lyme disease, and thyroid disease are associated with atrophy.

Negative symptoms of schizophrenia: The overlap between apathy and the
negative symptoms of schizophrenia is discussed elsewhere in this text.

Prescription medications: Although no data is available on prevalence, anecdotal
reports indicate that apathy may occur as a side-effect of selective serotonin
reuptake inhibitors (SSRIs), neuroleptics, metaclopramide, and felbamate.

Prognosis

Several studies have reported significant morbidity associated with the presence of
apathy. Four studies in patients with Alzheimer dementia that utilized standard-
ized assessment tools for the diagnosis of apathy, have reported an association
between the presence of apathy and diminished performance on activities of daily
living (independent of the presence of depression). Patients who are apathetic
following a stroke have been reported to be more functionally impaired, with the
comorbidity of apathy and depression having the greatest impact on functional
capacity. A study of geriatric patients admitted to a nursing home found apathy
to be an important predictor of functional capacity at discharge, independent of
admission diagnosis.

Apathy appears to be associated with more rapid cognitive and functional decline
in patients with AD. Apathy has also been reported to be an important predictor
of poor prognosis in patients with major depressive disorders.

Apathy appears to be an important predictor of medication compliance in
patients with schizophrenia, and in identifying those patients who are less likely
to benefit from social skills training.

Although there is no data available to support the hypothesis, it is reasonable
to suggest that apathy may contribute to patient medication and treatment noncom-
pliance, thereby indirectly increasing the morbidity and mortality of comorbid
disorders (such as diabetes, hypertension etc.) that may themselves produce ap-
athy. Patients and caregivers often interpret the patient’s apathetic behavior as
volitional and label the patient as lazy, passive aggressive, or ungrateful. This
inevitably results in resentment or hostility toward the patient, thereby perpetuat-
ing a downward spiral of diminishing functional capacity and diminishing social
supports. In this regard, apathy has been reported to be significantly correlated
with caregiver distress in AD, thereby being an important determinant of nursing
home placement.

The longitudinal clinical course of apathy remains unclear. One study in AD has
reported that apathy is likely to persist and worsen over the course of the disease.
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THE NEURAL SUBSTRATES OF MOTIVATION

Since the construct of motivation describes the neurologically mediated variables
that energize and direct an individual’s response to the environment, a discussion
of the neural substrates of goal-directed behavior could conceivably include a
description of the entire brain. However, understanding the neural substrates
that serve the different components of goal-directed behavior does provide the
clinician with a framework that is helpful in developing clinical hypotheses and
effective treatment plans.

Subcircuit No. 1—Motivational working memory

Components: The ventral tegmental area (VTA)—nucleus accumbens (NA) and
the ventral pallidum (VP).

Function: Provides “the neural template for motivational working memory”” that
allows the prioritization of motivational valencies across the temporal domain.

Subcircuit No. 2—Cognitive coordination

Components: VP, mediodorsal (MD) nucleus of thalamus, prefrontal cortex (PFC),
NA, and VTA.
Function: Provides the cognitive coordination of motivational response.

Subcircuit No. 3

Components: VP, pedunculopontine nucleus (PPN), VTA.
Functions: Integration of arousal into motivational response.

Subcircuit No. 4

Components: The ventral tegmentum, amygdala, and the NA.
Function: Integration of reward memory into motivation.

Neurochemical Aspects of Motivation

Although dopamine (DA) and glutamine appear to be the primary modulators of
motivation, the neurochemical foundations of motivation are extremely complex
and have not been fully elucidated. However, substantial experimental data
indicates a pivotal role for DA and glutamate as the key modulators of goal-
directed behavior.

In simple terms, one can state that DA is necessary for modulating relative motivational
valency (i.e., the direction of behavior) while glutamate is primarily involved in the
enactment of the behavioral response (the intensity of behavior).

The cholinergic system exerts a modulatory influence on motivational response
through projections from the PPN (located in the mesencephalic locomotor region)
to widespread targets that include the limbic system, extrapyramidal system,
thalamic nuclei, and tectal and cortical regions. These ascending cholinergic
projections influence locomotor goal-directed behavior through their stimulatory
influence on DA efflux.

The serotinergic system appears to exert an inhibitory effect upon motivational
response through its 5-HTy, modulatory activity of glutamate pathways in the NA
and an inhibitory effect on DA release through 5-HT, activation.
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Clinical Implications of This Circuitry

The neural circuitry described in the preceding text provides the theoretical
framework for a reasoned clinical approach to the assessment and treatment of
disorders of diminished motivation. Dysfunction within particular subcircuits
produces a predictable and specific disorder of diminished goal-directed behavior
(Table 1.1). This approach suggests that rather than representing a single syndrome,
the disorders of diminished motivation include at least four distinct behavioral
syndromes. Each of these syndromes requires a treatment approach based on the
particular characteristics of each syndrome.

Diagnosis

It is important to be aware of other conditions and syndromes, the clinical
presentation of which may overlap or mimic apathy and disorders of motivation.

Differential Diagnosis of Apathy

DEPRESSION

Although apathy may occur as a symptom of depression, several studies have
demonstrated apathy to be a disorder distinct from depression. Although pa-
tients suffering from a depressive disorder often exhibit diminished goal-directed
behavior, the hallmark of depression is the presence of depressed mood and neu-
rovegetative symptoms. While apathetic patients fail to verbalize any subjective
distress, depressed patients are usually characterized by negativism and despair.
The depressed person typically and purposively avoids interpersonal contacts. In
contrast, the apathetic patient is passive and will engage in interpersonal behaviors
only if others initiate and facilitate the social engagement.

DELIRIUM

Lethargy, impersistence, distractibility, and diminished goal-directed behavior are
all components of delirium. When these features dominate the delirious patient’s
clinical picture the patient is described as suffering from ““apathetic delirium.”
Apathy, however, is not associated with the disorder of attention and arousal that
represents the hallmark of delirium. In addition, while apathy is associated with
diffuse background frequency slowing on electroencephalogram (EEG), apathy is
not associated with any particular EEG abnormality.

AGNOSIAS

Patients with specific agnosias may exhibit a diminished behavioral response to a
specific sensory or categorical stimulus. In particular, anosagnosic patients mani-
festa “laissez-faire” attitude to their illness and its social and personal implications
(in this respect, it is probably better defined as apathy, cognitive subtype).

AKINESIA

Patients who are exhibiting akinetic mutism manifest no goal-directed motor
behavior in the absence of any motor deficit or abnormal motor movements. In
this regard, rather than a motor disorder, akinetic mutism may be regarded as
apathy, motor type.
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1. Apathy and Related Disorders of Diminished Motivation 9

FATIGUE

Pathologic fatigue is increasingly recognized as an important determinant of
diminished goal-directed behavior. Unlike apathy, fatigue is an ego-dystonic
experience with the patient typically frustrated by the inability to function at
his/her usual level.

DESPAIR AND DEMORALIZATION

These occur in response to experienced helplessness in the context of an apparently
overwhelming stress. Unlike apathy, these are experienced as painful psycholog-
ical states. Demoralized individuals will exhibit a negative emotional orientation
regarding their future while apathetic patients will exhibit very little concern.

SUBSTANCE ABUSE

Although there is no data available, anecdotal experience suggests that the chronic
abuse of marijuana and possibly amphetamines may produce a chronic behavioral
state characterized by apathy.

HISTORY
Obtain a thorough history from the patient and his/her family or caregivers.
Because apathetic patients will not be motivated to participate in the interview pro-
cess, it is important to obtain historical data from both the patient and his/her fam-
ily and/or social supports. Typically, apathetic patients will underestimate their
lack of motivation and its social consequences. Neuropsychiatric treatment is therefore
typically sought by family members and/or caregivers and not by the identified patient.
When obtaining the history, it is important to assess not only the content, but also
the patient’s response style. Apathetic patients typically initiate very few spon-
taneous statements. The interviewer typically needs to drive the interview and
provide increased motivational relevance by either being more persistent or raising
the volume of the interaction. Make sure that the patient’s caregiver/family mem-
ber does not compensate for the patient’s apathy by assuming a more active role in
the conversation. Also, while attempting to obtain historical information, carefully
assess the patient’s level of arousal and monitor for evidence of distractibility,
impersistence, or perseveration (all signs of delirium that can mimic apathy).
When obtaining the history, particular attention should be given to the following:

1. Changes in goal-directed activities from premorbid level (it is important
to realize that goal-directed behaviors usually diminish with advancing
age)

2. Previous and current functional capacity (i.e., occupational status, recre-
ational pursuits)

3. Overt evidence for cognitive slippage (i.e., has the patient exhibited
memory loss, diminished organizational skills, or diminished work per-
formance?)

4. The patient’s insight regarding his/her diminished goal-directed behav-

ior and the amount of concern the patient exhibits about this decline

History of increased irritability and/or aggressive behaviors

Changes in gait, posture, falls, tremor, urinary incontinence

Neurovegetative signs and symptoms of depression

Past or present substance abuse

*® NG
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9. The patient’s living environment and its motivational implications (i.e.,
patients living in an impoverished environment such as nursing facilities
will experience fewer motivationally relevant stimuli)

10. Current and past medical history with particular reference to a previous
history of TBI due to neurologic disease

11.  Any recent or past history of substance abuse (particularly marijuana,
solvents, N-methyl-D-aspartate [NMDA], and designer drugs)

12. Consider administering a clinical assessment tool such as the Apathy
Evaluation Scale (AES) (patient-rated and observer-rated versions) or
neuropsychiatric inventory (NPI)

Perform a Thorough Neurologic Examination

Patients exhibiting diminished goal-directed behavior should undergo a full phys-
ical and neurologic examination. The general physical examination should make
particular reference to clinical signs of thyroid disease and cerebrovascular disease,
and other conditions that result in general asthenia. In patients exhibiting features
of delirium, it is important to recognize that delirium may be the manifestation of a
medical emergency. In addition to detailed neurologic examination, the examiner
should evaluate the patient for any evidence of frontal release signs.

Perform a Cognitive Examination

As stated above, it is important to assess the patient for any behavioral features
of delirium. In patients exhibiting altered arousal, distractibility, impersistence,
and/or perseveration, it is important to immediately perform a formal assessment
of the patient’s attentional status (i.e., digit span, reverse serial days and months). In
addition to assessing quantifiable cognitive functions such as memory, language,
math and so on, it is also important to formally assess the patient’s executive
functioning (open and closed set word generation, insight, and abstraction).
The cognitive examination typically provides important information regarding
the etiology of the patient’s apathy. Formal neuropsychological assessment can
be helpful in providing more sensitive and specific assessments of cognitive
functioning.

Perform a Psychosocial Assessment

Apathy will inevitably produce very significant social dysfunction. It is important
to evaluate the patient’s current functional capacity and determine any evidence
for deteriorating work performance. Although patients may be able to continue
in their premorbid work capacity, close questioning regarding performance eval-
uations will usually uncover evidence for employer discontent with the patient’s
productivity.

Since family members will typically compensate for changes in the patient’s
behavior, it is important to perform a detailed family assessment. In this regard,
the approach of a system to family assessment that includes a review of the
different domains of family functioning is particularly useful (i.e., role assignment,
instrumental problem solving, affective problem solving, discipline, finances). This
assessment is particularly helpful in developing an effective treatment plan.
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Clinical Instruments for Assessing Apathy

Although there is no universal definition of apathy, several assessment tools are
available. These instruments were developed to support research in disorders of
motivation but they do, however, have clinical utility. In particular, they provide
clinicians with a method for quantifying the patient’s level of motivation and
monitoring the patient’s clinical course over time.

The AES (as well as its shortened version, the Apathy Scale) is the most
widely used scale and has demonstrated specificity for distinguishing apathy
from depression (see Table 1.1). There are three versions of the AES for use by the
patient, i.e., self (AES-S), by an informant such as a family member (AES-I), or by a
clinician (AES-C). They are essentially the same, with only the pronoun referring
to the subject changed. However, the AES-C has patient and clinician/caregiver
versions, with at least one study reporting that families may be more reliable
in accurately reporting the identified patients” goal-directed behavior. One major
challenge when using the AES is to recognize that the cutoff score for a diagnosis
of apathy is arbitrary and is not sensitive to premorbid functional capacity and/or
age. In this regard, the AES is most helpful as a tool for assessing treatment
response and disease progression.

The NPI includes several behavioral domains including apathy. As an observer
rating scale, the NPI is simple to administer and has been utilized in several
neuropsychiatric conditions. The scale, however, is not clear on the appropriate
cutoff score for the presence of apathy.

Laboratory Investigations

1. EEG provides important diagnostic information in patients who exhibit
attentional deficits suggestive of delirium.

2. Magnetic resonance imaging provides important information regarding
subcortical and white matter disease.

3. Neuropsychological assessment provides useful quantitative data in
different domains and may be particularly helpful in patients with a
presumptive diagnosis of MCIL.

4. Perform tests for thyroid function and serum testosterone on all patients.
Other tests should be performed depending upon the patient’s clinical
picture.

5. Consider a formal sleep study in patients with a history of body habitus
(i.e., overweight, bull necked, etc.) consistent with sleep apnea.

6. Perform urine toxicology screen.

MANAGEMENT

Effective treatment should include both psychopharmacological and psychosocial
interventions. The efficacy of therapeutic interventions can be assessed utilizing
ongoing clinical assessment tools such as the AES. When developing a treatment
plan, it is important to appreciate that most apathetic patients are, by definition,
not bothered by their behavior. Treatment goals should therefore be established
on the basis of the needs of the patient and family and not on the basis of the
clinician’s agenda.
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When developing a treatment plan it is important to characterize the nature of
the patient’s apathy syndrome and its etiology. Patients with apathy characterized
by diminished cognitive planning are likely to respond to medications only
if their PFC is intact (i.e., they have an intact end organ). For example, (i) a
patient who has sustained prefrontal trauma will not benefit from DA agonist
therapy whilst a patient with a ventral tegmental lesion will likely exhibit marked
improvement at high doses of DA agonist, (ii) patients with motor apathy (e.g.,
parkinsonism) will benefit from strategies intended to enhance motor responsivity,
that is, DA agonists, and (iii) patients with emotional apathy may benefit from a
nonserotoninergic antidepressant—however, patients with lesions involving the
medial temporal structures are unlikely to benefit from this approach.

PSYCHOPHARMACOLOGICAL APPROACHES
The following principles should be observed when treating a patient with apathy:

Optimize physical status.

Evaluate and modify psychosocial modifiers (see subsequent text).

Optimize endocrine status.

Optimize treatment of comorbid psychiatric conditions.

Discontinue medications that may produce diminished motivation, that

is, metaclopramide, paroxetine (and possibly other SSRIs), felbamate,

and neuroleptics.

6. Inpatients with AD, acetylcholinesterase inhibitors represent the first-line
treatment for apathy. A meta-analysis of randomized clinical trials (RCT)
demonstrated a significant benefit of metrifonate for treating apathy in
AD. An RCT has also demonstrated positive response with tacrine and
donezepil. An open study of rivastigmine reported benefit in a small sam-
ple of patients with Lewy body dementia. The author’s preference is to
begin donezepil 5 mg daily PO. Intolerance to side effects limits the use of
other psychostimulants in patients with AD—however, patients may tol-
erate and benefit from low doses starting with methylphenidate 2.5 mg at
breakfast and lunchtime. Patients who will benefit from psychostimulant
therapy are likely to do so quickly and at these low doses.

7. There are no RCTs to guide the treatment of apathy in other disease
populations. Pharmacologic approaches are therefore largely anecdotal
and dictated by the side effect profile and close monitoring of the
response. In one open trial with bromocriptine (doses 10 to 120 mg daily)
patients post-TBI reported increased motivation. Although there are no
published data to support their use, the newer DA agonists (pergolide,
pramipexole, selegiline) should theoretically have a therapeutic benefit
in the treatment of apathy. Pramipexole, with its selectivity for limbic D3
receptors, may have some theoretical advantage. The author’s preference
is to begin with bromocriptine starting at 5 mg and titrate dosage upward
against the patient’s response and tolerance. Patients may require very
high doses to drive their motivational responsivity.

8. Anecdotal case studies have reported benefit from amantadine (50 to

200 mg per day) in TBI patients. One study reported that nursing home

patients who were taking amantadine for viral prophylaxis demonstrated

increased social interaction, personal care, caloric intake and weight gain.

Gl W=
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9. Although there are no RCTs, several case reports suggest that methyl-
phenidate (doses up to 1 mg/day/kg body weight) and p-amphetamine
have clinical utility as a treatment for apathy in patients with TBI.

10. There is considerable evidence to support the efficacy of novel antipsy-
chotics in reducing the negative symptoms in schizophrenia. Their utility
in improving motivation in other neuropsychiatric disorders has not been
ascertained.

PSYCHOSOCIAL APPROACHES TO TREATING APATHY

It is probably true to state that at this time, psychosocial treatment approaches
offer more benefit than medications in treating apathy. Unfortunately, the impact
of these psychosocial interventions is frequently underestimated or completely
ignored.

It is critical to engage family members and/or caretakers in all psychoso-
cial interventions. In particular, they should be empowered to assume a very
active role in shaping the patient’s behavior and supporting adaptive behav-
iors. It is important to clarify from the outset that the patient’s apathy is not
intentional but a manifestation of neurologic disease. This simple interpreta-
tion typically frees family members from the vicious cycle of accusations and
misattribution.

Apathetic patients are typically incapable of generating and sustaining novel
behavioral repertoires. They therefore benefit from a repetitive structured daily
schedule. Because apathy is frequently associated with irritability, they also benefit
from a low expressed emotion environment. Unfortunately, family and caregivers
have to walk a tightrope—supporting positive goal-directed behaviors while also
avoiding overt frustration. It is important that caregivers recognize their own
needs and identify other resources that will lower their caregiving burden, that
is, daycare, volunteers, other family members, and inpatient respite. Failure to
address the needs of the patient’s caregivers will inevitably result in their becoming
demoralized, exhausted, angry, and being likely to relinquish their critical role in
supporting the patient. It is important to realize that psychosocial treatment will
inevitably be a long-term regular endeavor.

CONCLUSION

Apathy is not formally recognized as a distinct symptom or syndrome in current

psychiatric nosology. The clinician should, however, remain alert to recognizing

that disorders of diminished motivation are a common and potentially treatable

cause of profound psychosocial disability. Utilizing targeted psychopharmacologic

and sustained psychosocial interventions can significantly improve the quality of

life for both patients and their caregivers.
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Chapter 2

DELIRIUM

Walter Knysz, 111, C. Edward Coffey

I. BACKGROUND

A. Definitions

1. Delirium refers to a clinical syndrome characterized by a dis-
turbance of arousal, attention, perception, and other cognitive
domains, which tends to have a fluctuating course. Onset is
usually (but not always) acute. Numerous disorders may cause
delirium (see subsequent text).

2. Diagnostic and Statistical Manual of Mental Disorders, 4th edi-
tion (DSM-IV) criteria for delirium:

a. Disturbance of consciousness with a reduced ability to
focus, sustain, or shift attention
(1) We prefer to think of this as a disturbance in arousal

that can range from the hypoaroused (drowsy, lethar-
gic, obtunded) to hyperaroused (agitated and hyper-
vigilant).

b. A change in cognition (such as memory deficit, disorien-
tation, or language disturbance) or the development of a
perceptual disturbance that is not better accounted for by a
preexisting, established, or evolving dementia.

c. The disturbance developing over a short period of time
(usually hours to days) and tending to fluctuate during the
course of the day.

3. The term “delirium” is generally considered synonymous with
the term encephalopathy. Other terms found in the literature in-
clude organic brain syndrome, confusional state, acute brain
failure, acute dementia, reversible dementia, cerebral insuf-
ficiency, toxic psychosis, posttraumatic amnesia, and “ICU
psychosis’” among others.

B. Classification of delirium

1. The DSM-1V differentiates delirium by etiology:

a. Delirium due to a general medical condition

b. Substance-induced delirium

c.  Delirium due to multiple etiologies

d. Delirium not otherwise specified

14



2. Delirium 15

2. Some authors propose two other subtypes of delirium not in the

DSM-IV.

» Hyperkinetic or hyperactive delirium is characterized by hy-
perarousal, hypervigilance, elevated psychomotor activity,
fast or loud speech, restlessness, irritability, anger, euphoria,
laughter, delusions, hallucinations, distractibility, or tangen-
tiality. Patients suffering from hyperkinetic delirium are more
likely to generate psychiatric consultation (the squeaky wheel
gets the oil) for assistance in managing behavior or psychosis,
or possibly the capacity to sign out of the hospital against
medical advice.

» Hypokinetic, or hypoactive, delirium is characterized by de-
creased arousal and psychomotor activity, lethargy, apathy,
and slow or decreased speech. These patients are less likely
to generate a psychiatric consultation and often when they
do, it is to assess for depression. The presence of delirium
in these patients tends to be underappreciated, which can
result in morbidities including dehydration, medication non-
compliance, pressure ulcers, and aspiration pneumonia. It is
thought that approximately half the patients with delirium
will experience features of both subtypes over the course of
the delirium.

Additionally, some authors describe two subtypes of delir-
ium, namely, “acute confusional states”” and ““acute agitated
delirium”

As noted in the preceding text, there are several classifications of

delirium. Each has its usefulness with certain clinicians in certain
clinical situations. Use of the DSM-IV classification is apt to be the
most clear when communicating with other clinicians.
Presentation. The clinical syndrome of delirium typically has an acute
onset (hours to days) and is manifest by a disturbance of conscious-
ness (arousal — remember hyperkinetic/hypokinetic) with reduced
ability to focus, sustain, or shift attention; a change in cognition
(such as disorientation, problems with memory, or a language dis-
turbance); or the development of a perceptual disturbance (not better
accounted for by a dementing process) with an overall fluctuating
course.

Keep in mind that delirium can present with a wide range of signs
and symptoms including disturbances in the following:

» Level of arousal

» Speech and language

» Mood (dysphoria/euphoria)

« Affect (crying, laughing, yelling, labile, constricted, etc.)

» Thought process (tangential, circumstantial, disorganized)

» Thought content (paranoia, delusions)

» Perception (illusions; hallucinations visual more than auditory,
tactile, and other domains)

» Insight and judgment

» All domains of cognition (especially attention, orientation and
memory)
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Some patients may also display neurologic signs such as my-
oclonus, nystagmus, or asterixis.

D. Epidemiology. The incidence and prevalence of delirium depend on
the definitions being used and the populations being studied. The
prevalence of delirium in hospitalized patients ranges from 10% to
30%. The prevalence is higher in elderly hospitalized patients (up to
40%) and in postoperative patients (as high as 50%). Patients who
have undergone a cardiotomy, hip surgery, or organ transplant are at
a particularly increased risk. The prevalence of delirium in terminally
ill patients who are near death has been reported to be as high as 80%.

E. Potential etiologies. There are numerous potential etiologies of delir-
ium. It is quite common for the etiology to be multifactorial.
However, on occasion, no clear etiology is identified. It is imperative
to remember that just because an etiology has not been identified it
does not mean the diagnosis is no longer correct. Common etiologies
include substance intoxication and/or withdrawal states, polyphar-
macy, metabolic derangements, and infection. Table 2.1 provides a
more complete (yet partial) list of etiologies.

F. Prognosis. Generally, patients with delirium whose etiology is iden-
tified and treated in a timely manner will recover without observable
sequelae. Full recovery is less likely in the elderly patient popula-
tion. If untreated, delirium may progress to stupor, coma, seizures,
or death, depending upon its etiology. It has been reported that there
is a 25% mortality rate at 6 months associated with patients suffering
from delirium. It is possible that these data may be skewed by the
high prevalence of delirium in terminally ill patients.

The patient with delirium may experience morbidity from de-
cubitus ulcers, aspiration pneumonia, and increased cardiovascular
stress. When delirium is associated with cognitive impairment, pa-
tients may have difficulty relating a reliable medical history, thereby
making diagnosis and treatment more difficult, possibly prolong-
ing hospitalization. Patients suffering from delirium are also at risk
for posthospital institutionalization (skilled nursing facility, rehab,
nursing home).

G. Risk factors. Common risk factors for delirium include the following;:
« Advancing age
+ Polypharmacy

TABLE 2.1 Potential Causes of Delirium (Partial Listing)

Medication side effect Metabolic derangements Infections
Medication/drug Head trauma Fever

intoxication
Withdrawal syndromes Neoplasm Epilepsy
Postoperative states Central nervous system, Vascular disorders

space-occupying lesions
Hypoxia or hypercapnia Malnutrition Sleep and sensory

deprivation




2. Delirium 17

»  Multiple medical problems (certainly, the more unstable those

medical problems are the higher the risk)

» Preexisting central nervous system (CNS) pathology or cognitive

impairment

» Substance abuse/dependence

+ Human immunodeficiency virus (HIV)/acquired immunodefi-

ciency syndrome (AIDS)

» Infection

» Metabolic derangements

» Severe burns

« Visual and auditory impairment

e Fever

« Thiamine deficiency

» Low serum albumin (protein-bound medication)

H. Differential diagnosis

1. Dementia is probably the most difficult diagnosis to distinguish
from delirium. An adequate history is essential. Unlike delirium
that typically has an abrupt onset and a fluctuating course, and
is reversible, dementias often have an insidious onset, gradual
and progressive decline without fluctuation and are irreversible.
However, Lewy body dementia is the exception to this rule and
can be easily confused with delirium as it too has a fluctuating
course. In addition, some patients can have an acute onset of
symptoms and an initial period of delirium after a stroke.

2. Inaddition, some patients’ presentation may mimic primary psy-
chiatric disorders. For instance, a patient who is hyperaroused
may appear manic; a hypoaroused and dysphoric patient may
appear to be suffering from depression; a patient who is halluci-
nating and/or suffering from a disturbance in thought content
(paranoia/delusions) and/or thought process (tangential or dis-
organized) may appear to be suffering from a primary psychotic
disorder. Again, the key to making the diagnosis is history,
history, history (focusing on the timeline of onset and course of
symptoms) and cognitive examination.

1. NEUROBIOLOGY AND PATHOPHYSIOLOGY
OF DELIRIUM

The neurobiology of delirium is not fully understood. Delirium may
be the result of a transient disruption of normal neuronal activity in
certain brain regions (likely the prefrontal cortex, thalamus, right basal
ganglia, and right temporoparietal cortex) and neurotransmitter systems
(decreased cholinergic and increased dopaminergic activity and possibly
y-aminobutyric acid (GABA), glutamine, serotonin, histamine systems,
and others as well). This neuronal dysfunction may result from metabolic
disturbances (e.g., hypoxia, infection, trauma, etc.) or toxins (e.g., med-
ications, substance use or abuse, hepatic encephalopathy, etc.). Certain
neurons are more vulnerable to a mismatch between energy supply and
demand (which is caused by these toxic and metabolic disturbances).
Specifically, neurons with a higher surface area to volume ratio (such as
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neurons with long, thin axons) are considered to be more vulnerable. Neu-
roanatomically, this vulnerability correlates to those brain regions and
neurotransmitter systems noted in the preceding text (particularly neu-
rons originating in the brainstem traveling to the hippocampus, frontal
cortex, and other neocortical regions). As the energy supply—demand
discrepancy increases, there is a predictable progression of neuronal
dysfunction from more susceptible neurons to more resilient neurons.

MANAGEMENT

The management of delirium is focused on identifying and treating the
underlying etiology, and on managing the symptoms until the etiology
is resolved. In general, the management of delirium should follow the
American Psychiatric Association Practice Guidelines for patients with
delirium.

A. Perform a diagnostic evaluation

1. Obtain a thorough history including history from collateral
sources (family, friends, nursing staff, or others who are fa-
miliar with the patient). Careful review of the medical record
should be done including the emergency medical services (EMS)
run sheet, emergency department documentation, any opera-
tive and anesthesia records, all multidisciplinary documents,
and diagnostic and laboratory results. Special attention should
be paid to the time course of mental status changes (acute
onset and fluctuating course versus insidious onset with pro-
gressive and gradual decline) as well as the history of recent
medication changes and the possibility of substance abuse. Lon-
gitudinal history is the key to distinguishing between delirium
and dementia. A thorough medical review of systems should be
performed to identify clues to an underlying etiology.

2. A physical examination should include particular attention to
vital signs and the evaluation of cardiac, pulmonary, and neu-
rologic systems. A thorough examination of the mental status
is essential, and the assessment of attention is important, as
attentional deficits are a defining feature of delirium. Attention
can be assessed in a number of ways such as having the patient
recite the months of the year in reverse or performing serial
subtraction. Short-term memory can be assessed by encoding
three words and asking the patient to recall them after 5 minutes
of distraction. An additional task that can be quite helpful is
asking the patient to draw the face of a clock which requires
sustained attention, planning, and spatial orientation.

3. Laboratory testing is done to confirm an etiology suspected
on the basis of history or examination. Table 2.2 provides a
list of diagnostic tests to be considered. We specifically rec-
ommend obtaining a urinalysis in all elderly patients and
patients with significant premorbid cognitive impairment, who
have acute changes in mental status or behavior. These pa-
tients are far more sensitive to even the smallest infection
because of their lack of cognitive reserve. We recommend
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TABLE 2.2 Laboratory Tests for Patients with Delirium

Basic laboratory tests (consider for all patients with delirium):

Complete blood count (with differential and platelet count)

Serum chemistries (electrolytes, glucose, blood urea and nitrogen,
creatinine, albumin, serum glutamic oxaloacetic transaminase, serum
glutamic pyruvic transaminase, bilirubin, calcium, magnesium, phos-
phorus, alkaline phosphatase)

By,, folate, sedimentation rate

Thyroid-stimulating hormone, free thyroxine

Urinalysis and culture

Electrocardiogram

Chest x-ray

Oxygen saturation and arterial blood gas

Urine drug screen

Additional laboratory tests (ordered as indicated by clinical status and

results of work-up to date):

Blood tests (serum levels of medications, Venereal Disease Research
Laboratory test, heavy metal screen, lupus erythematosus prepa-
ration, antinuclear antibody, urinary porphyrins, ammonia, human
immunodeficiency virus)

Blood cultures

Lumbar puncture

Neuroimaging (computed tomography scan of the head; magnetic
resonance imaging of the brain)

Electroencephalogram

a low threshold for treating urinary tract infections in these
populations.
If a specific CNS disease process is suspected, then neuroimaging,
lumbar puncture, and an electroencephalogram (EEG) should be
considered. An EEG is particularly useful if seizure activity (par-
ticularly nonconvulsive status epilepticus, complex partial status
epilepticus and toxic ictal psychosis) is suspected. Diffuse slowing is
the most common EEG finding in patients with delirium. However,
false-negative results can occur particularly if a patient’s dominant
posterior rhythm slows down relative to their baseline rhythm but
does not reach the theta range (the EEG thereby being read as nor-
mal despite a relative slowing). In addition, alcohol withdrawal or
benzodiazepine intoxication may show low-voltage fast activity.
Nonpharmacologic management
1. Any suspicion of an active disease process found through the
history and physical examination should trigger an appropriate
medical workup and appropriate medical management. The
patient’s vital signs, hydration status, and oxygenation should
be monitored. As diagnostic tests reveal further abnormalities,
these should be addressed promptly.

2. Evaluate the safety of the patient and others. Patients with delir-
ium are at an elevated risk of self-harm, both unintentional and
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suicidal. They are also at an elevated risk of injuring the staff
and other patients. Patients should be monitored for behav-
ioral and cognitive disturbances that may endanger themselves,
the staff, or other patients. These behaviors may include being
agitated; wandering; falling; pulling out IVs, central lines or
catheters; and committing suicide. The nature of delirium is to
wax and wane, and this can happen rapidly. Therefore, careful
monitoring of the patient’s mental status is required. It is often
helpful to enlist the assistance of the patient’s family. If the
family is not available then a one-to-one observer may at times
be necessary.

It is important to determine and continually evaluate the treat-
ment setting (intensive care unit [ICU], general medical floor,
rehab setting) based on the patient’s clinical status. In addition,
simple environmental changes such as minimizing environmen-
tal stimulation (a quiet, dimly lit [not dark] room is optimal) can
be quite helpful in decreasing agitation. Furthermore, patients
should be provided with corrective lenses and hearing aids if
they normally wear them. It should be no surprise that a con-
fused patient, who does not know or understand where he or
she is or why, becomes agitated, particularly when strangers
are approaching him or her with needles and several tubes.
Remember the fight or flight response. When the staff come
in contact with the patient they should introduce themselves,
reorient the patient to time, place, and context and explain any
actions toward the patient beforehand (blood draws, IVs, place-
ment of a catheter, monitoring of vital signs). Family and friends
should be instructed similarly about environmental stimulation
and encouraged to frequently reorient the patient and provide
reassurance. Treatment adherence can often be improved with
the assistance of family members. A clock and calendar should
be visible to the patient. Familiar objects from home such as
pictures may also provide comfort. The use of mechanical re-
straints should be used judiciously (not out of convenience) and
should be in compliance with Joint Council of Accreditation of
Healthcare Organizations (JCAHO) standards.

Coordinate the care with other clinicians. Delirium is frequently
a medical emergency, with the patients being managed in
a hospital treatment setting often with several consulting ser-
vices. Appropriate management of the delirious patient begins
with seeking and treating the underlying cause and relieving
the symptoms. Coordination between the primary and con-
sulting services (including psychiatry, neurology, and other
specialty services) is necessary to ensure appropriate evalua-
tion and safe and effective management. It is also important to
ensure that nurses, case management teams, and ancillary ser-
vices are informed so that the patient’s behavioral, cognitive, or
emotional disturbances are monitored and not misconstrued.
Medications that are nonessential should be minimized or elim-
inated. The use of opiates, benzodiazepines (unless being used
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to treat the underlying cause such as a withdrawal state), other
sedative-hypnotics, and anticholinergic medications should also
be minimized when possible. Of course, there may be times
when medications with delirogenic effects are required to treat
a significant medical condition. If alternate medications are
available they should be considered. If not, then a risk—benefit
analysis must be made.

Provide education and support to patient and family. Patients’ fam-
ilies may have fears that the patient is suffering from a major
mental illness with life-long implications (and all the stigma that
goes along with it). Explaining the nature, etiology, and course
of delirium can be very reassuring and prevent unnecessary
and persisting concerns about a patient’s psychiatric stability.
The patient’'s memory of events during a delirium is variable.
Some patients are completely amnesic while others have vivid
and detailed recollection of events that can be quite disturbing.
Upon resolution of the delirium, it is helpful to educate the
patient (as with the patient’s family) about the transient nature
of the change in mental status and its etiology. It is important
to reassure the patient that the recent change in mental status is
not an indication of permanent mental illness.

C. Pharmacologic management strategies

1.

A quietly confused patient can generally be managed with the
nonpharmacologic interventions and strategies mentioned in
the preceding text.
Antipsychotic medication is considered the medication of choice
for managing many of the symptoms of delirium. For patients
who are agitated, hallucinating, frightened, or otherwise suf-
fering, the use of a neuroleptic agent is widely accepted.
Some clinicians and researchers have proposed that the use
of dopamine-blocking agents may also have a neuroprotective
effect when used in delirious patients and therefore encourage
their use. Contraindications would include a history of allergic
reaction and significantly prolonged QTc (see subsequent text).
a. Haloperidol—a high-potency dopamine-blocking agent, is
generally considered first. It has the advantage of minimal
anticholinergic side effects (if any), minimal cardiovascular
side effects, and no active metabolites. In addition, there is
the option of intravenous injection, which, in many situa-
tions is desirable (emergency setting or lack of oral access).
One must monitor for side effects including extrapyramidal
effects (less severe when given intravenously), neuroleptic
malignant syndrome, excess sedation, and lowering of the
seizure threshold. It should be noted that haloperidol may
prolong the QTc interval that can lead to forsades de pointes.
Therefore, it is recommended to check a baseline electrocar-
diogram (ECG) and monitor for the prolonging of the QTc
interval. A QTc of >450 msec or an increase >25% from pre-
vious ECGs may warrant telemetry, cardiac consultation,
reduction in dose, or discontinuation. We also recommend
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monitoring potassium and magnesium levels in critically ill

patients, especially those with a baseline QTc of 440 msec

or longer, those with electrolyte derangements, and those
receiving other medications that can prolong the QTc.

(1) Dosingisindividualized and can vary greatly, depend-
ing on the clinical situation. Intravenous haloperidol
is twice as potent as when taken orally. A common
dose range is 1 to 2 mg every 2 to 4 hours as needed.
However, dosing can be as low as 0.25 to 0.5 mg every
4 hours as needed (particularly in the elderly pop-
ulation). At times, a simple, low bedtime dose may
be enough to regulate a patient’s sleep—wake cycle
and ease mild agitation. In other instances, as in a
severely agitated ICU patient, titration to much higher
doses, such as repeating a 5 to 10 mg bolus every 15
to 20 minutes, may be needed until the desired effect
is achieved (doses between 50 and 500 mg in 24 hours
have been reported to have been used with minimal
side effects). The use of continuous infusion in severe
cases may also be helpful. When higher doses are used
it is often helpful to supplement the antipsychotic with
a benzodiazepine as the two together can have an
additive effect and you may be able to get adequate
sedation using smaller doses of each compared with
using only a single agent. In cases involving more sig-
nificant agitation where more rapid sedation is desired,
we recommend starting with haloperidol 3 to 5 mg and
lorazepam 0.5 to 1 mg, repeating every 20 to 30 min-
utes as needed. As mentioned in the preceding text,
the patient should be monitored for excess sedation,
extrapyramidal symptoms, neuroleptic malignant syn-
drome, prolonged QTc, and lowering of the seizure
threshold.

Atypical antipsychotics—Although haloperidol is gener-
ally accepted as the first choice, there is growing experience
with the use of atypical antipsychotics such as risperidone
(0.25 to 2mg), olanzapine (2.5 to 10 mg) and quetiapine (12.5
to 50 mg). Although these agents theoretically have less of a
risk for extrapyramidal side effects, the option of adminis-
tering them intravenously is not available. There have been
recent reports and warnings of cerebrovascular events in
elderly patients being treated with antipsychotic medica-
tion. The clinical significance of these reports is not clear as
it pertains to using antipsychotic medication generally at
low doses in a transient manner when managing delirium
in the elderly. A risk—benefit analysis must be made and
clinical judgment used. By using the lowest possible dose
for the shortest period of time any cerebrovascular risk
will be minimized, especially in the context of the benefit
gained.
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3. Benzodiazepines—In general, benzodiazepines should be min-
imized in delirious patients, with the following exceptions:

a. When benzodiazepines are the treatment of choice for an
underlying etiology such as in alcohol or benzodiazepine
withdrawal. A common mistake is to use a benzodiazepine
to treat alcohol withdrawal successfully only to abruptly
discontinue the benzodiazepine, leading to a second with-
drawal syndrome.

b. When a patient is significantly agitated. In these patients
using a benzodiazepine in conjunction with a neuroleptic
can be quite helpful in controlling the patient’s behavior
(see preceding text).

c.  When seizure threshold is a concern.

d. When akathisia is treated.

The preferred benzodiazepine is lorazepam because it is relatively short acting
with no active metabolites. Dosing should be titrated to effect (0.25 to 2 mg),
where the most common starting doses are between 0.5 and 1 mg. Higher doses
are sometimes required when treating alcohol or benzodiazepine withdrawal
(with severe cases requiring a lorazepam drip of several milligrams an hour).
Clearly, benzodiazepines are associated with sedation and doses should be held
in the setting of excess sedation. Other associated effects to be mindful of include
respiratory depression, ataxia, behavioral disinhibition, delirium, and withdrawal
syndromes. Should a patient require daily benzodiazepines for more than 2
continuous weeks (such as in an ICU setting), or if benzodiazepines are being used
to treat alcohol or benzodiazepine withdrawal, then a gradual discontinuation
(10% to 15% per day) is required.
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COGNITIVE

IMPAIRMENT

David B. Arciniegas,
Thomas W. McAllister, Daniel 1. Kaufer

I. BACKGROUND

A. Definitions

1. Arousal—refers to a state of wakefulness that underlies the
capacity to respond appropriately to environmental stimuli.
Arousal is a continuum of function, with coma at the severely
deficient end of that continuum and hyperarousal (as manifested
in some delirious, manic, psychotic, or anxious individuals) at
the other end of that continuum.

2. Speedofprocessing refers to the rate at which an individual is able
to process and respond to a stimulus. Information processing
speed is most often described clinically in terms of reaction time
or response latency (latency between stimulus presentation and a
behavioral response).

3. Attention—refers to the capacity to detect, select, and focus on a
stimulus (external or internal). Several component processes of
attention include: (a) Multimodal filtering of sensory and cogni-
tive information to select a stimulus for processing (sensory gating
and selective attention, respectively); (b) maintaining focus on a
stimulus over time (sustained attention); and (c) simultaneously
attending to two or more stimuli (divided attention).

4. Memory refers to the ability to learn, store, and retrieve infor-
mation. There are several different but overlapping types and
ways of categorizing memory based on the type of informa-
tion learned (e.g., spatial vs. verbal) and the temporal interval
between learning and retrieving (immediate vs. short term vs.
long term). Working memory describes the process of keeping
information in mind or “on-line” for short-term use in pro-
cessing additional information, and overlaps both conceptually
and nosologically with registration and also immediate memory.

24
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Declarative memory (also known as explicit memory) refers to the
ability to learn and store (or encode) and to retrieve factual in-
formation. Declarative memory is generally divided into two
subcategories: Semantic memory, or memory for general knowl-
edge (“who, what, where”), and episodic memory, or memory
for personal experiences that are tied to particular times and
places. Declarative memory also encompasses spatial memory,
the learning, storage, and retrieval of visual-spatial information,
and verbal memory, the learning, storage, and retrieval of verbally
encoded information. Procedural memory (also known as implicit
memory) denotes the ability to learn, store, and retrieve how
to do things; conceptually and clinically, procedural memory
overlaps considerably with praxis (defined in the subsequent
text). Short-term memory refers to the ability to retain informa-
tion for a period of several minutes to a few days, and long-term
memory refers to retention of information over a period of days
of longer.

Language refers to the communication of thought using symbolic
(verbal or written) means. Language is generally divided into
four domains: (a) Fluency, the ability to produce syntactically
normal phrase lengths of six or more words without undue
word-finding pauses; (b) repetition, the ability to reproduce
phrases without error; (c) comprehension, the ability to recognize
written or spoken symbols across multiple sensory domains and
to attach linguistic meaning to them; and (d) naming, the ability
to identify actions and objects across multiple sensory domains
accurately. Language is distinct from speech, the motor capacity
for producing verbal output (impairment of which is described
as dysarthria), and from voice, the laryngeal function required for
phonation (impairment of which is described as dysphonia).
Prosody refers to the affective import and kinesics (gestural
elements) of language. Prosodic modulation permits commu-
nication of the emotion associated with spoken (or written or
signed) language. Changes in prosody also permit emphasis on
particular words in a sentence so as to change the meaning of
that sentence.

Recognition—refers to the ability to integrate sensory informa-
tion at a cortical level regarding objects, people, sounds, shapes,
or smells (cortically based perception) and to attach meaning to
those percepts (association).

Praxis—refers to the ability to execute skilled purposeful move-
ments on demand given normal comprehension of the request
and the elementary motor abilities to execute it. Praxis is most
often classified into three types: Limb-kinetic, ideomotor, and
ideational. Limb-kinetic praxis describes the ability to make finely
graded, precise, individual finger movements on demand. Ideo-
motor praxis refers to the ability to perform a single previously
learned skilled movement on demand. Ideational praxis refers
to the ability to carry out a specific sequence of tasks on
demand.
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9.

10.

Visuospatial function refers to the ability to assess spatial rela-
tionships between objects in the environment and also between
the environment and oneself. This function is also involved in
spatial attention, working memory, and short-term memory.
Executive function—refers to a variety of cognitive processes
that contribute to selection, planning, and execution of adap-
tive behavior. These include: Volition (conceptualize what one
wants), planning (outline and sequence a set of behaviors to
achieve a desired end), purposive action (initiation and mainte-
nance of behaviors that increase the likelihood of a desired end),
and monitoring (assess progress of previously decided sequence
of behavior in the furtherance of the goal). ““Mental flexibility”
(integrate feedback and consider alternative actions), insight (the
ability to realistically appraise one’s capacities and deficits, and
to recognize and accurately attribute aberrant behaviors to ill-
ness), and judgment (the capacity to assess current situation,
potential future action options, assign outcome probabilities
to those options and pursue the one that best fits the short-
and long-term goals) are other examples of executive cognitive
functions.

1. NEUROANATOMY AND NEUROCHEMISTRY

OF COGNITION
A. Arousal
1. Arousal is the most fundamental cognitive function, and is

supported by a set of selective distributed reticulothalamic,
thalamocortical, and reticulocortical networks.

The reticulothalamic portion of the arousal system consists of
cholinergic projections arising from the pendunculopontine and
laterodorsal tegmental nuclei. These projections terminate in
the body of the thalamus as well as the reticular nucleus of
the thalamus, the balance of activity between which appears to
modulate the degree of thalamic activity.

Thalamocortical projections, which are predominantly gluta-
matergic, also contribute to arousal by activating cortex and
preparing it for information processing.

Cortical readiness to engage in information processing is mod-
ulated by the reticulocortical portion of the arousal system. This
portion of the arousal system consists of dopaminergic projec-
tions arising from the ventral tegmental area of the midbrain,
noradrenergic projections arising from the locus ceruleus, sero-
tonergic projections arising from the median and dorsal raphe
nuclei, and cholinergic projections arising from the medial sep-
tal nucleus and vertical limb of the diagonal band of Broca (to
medial temporal structures) and also from the nucleus basalis
of Meynert (to neocortical, and especially frontal, parietal, and
lateral temporal areas). The balance between and reciprocal
influences of the reticulothalamic and reticulocortical systems
on the diencephalic and cortical targets to which they project
influence level of arousal.
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Injury to or dysfunction of any of these elements of the arousal
system may impair this most basic cognitive function.

B. Attention and processing speed

1.

Attentional processes are mediated by several large-scale, se-
lective distributed neural networks. These networks include
those involved in arousal described in the preceding text. Addi-
tionally, primary and secondary sensory cortices, heteromodal
parietal cortical areas, medial temporal (i.e., hippocampal and
entorhinal) areas, the striatum and pallidum, several prefrontal
(i.e., cingulate, inferolateral, and dorsolateral) cortices, and the
axonal connections between them are components of these dis-
tributed attentional networks.

Electrophysiologic and functional neuroimaging studies sug-
gest that the neurobiological bases of sensory gating, selective
attention, and sustained attention differ from one another. Sen-
sory gating appears most strongly related to the function of a
cholinergically dependent hippocampal inhibitory circuit, and
is a prerequisite for the development of selective attention
within sensory cortical-hippocampal-thalamo-frontal networks.
Sustained attention is most strongly related to the function
of inferolateral frontal-subcortical and dorsolateral prefrontal-
subcortical circuits.

The function of attentional networks is dependent on a complex
set of interactions between the major neurotransmitter sys-
tems, including those regulating the availability and function
of cortical dopamine, norepinephrine, serotonin, acetylcholine,
glutamate, and y-aminobutyric acid (GABA).

Acute or chronic structural and neurochemical dysfunction
within the several networks serving attention contribute to
impairments in this cognitive domain. Impairments in attention
may also contribute to problems with the speed of information
processing.

C. Declarative memory

1.
2.

Declarative memory is a hippocampally dependent process.
Highly processed multimodal sensory information is transmit-
ted from the inferior parietal (heteromodal) association cortices
to the entorhinal-hippocampal complex. When that informa-
tion produces a sufficiently robust signal in the hippocampus
(a process that is, at least in part, predicated on assignment
of motivational, emotional, or other “survival-related” signifi-
cance by amygdala—hippocampal interactions), the process of
long-term potentiation (LTP) is initiated and that information is
encoded for later recall.

Output from the hippocampus travels to several target sites.
Most hippocampal output travels through the fornix to the
mamillary bodies and anterior thalamus; this pathway is gen-
erally regarded as that through which the hippocampus par-
ticipates most strongly in the process of declarative memory.
A smaller portion of hippocampal efferents in the fornix split
off anterior to the anterior commissure as the precommissural
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fornix, from where they continue to their targets in the septal
and preoptic areas, orbital cortex, and anterior cingulate cortex.
Although these areas may also be important to the develop-
ment of declarative memory, their function appears to be more
closely tied to homeostatic processes mediated by the limbic
system.

After information is communicated through the hippocampal-
forniceal-mamillo-thalamic pathway, it is further distributed to
frontal areas involved in the process of memory development
(consolidation). The time required for consolidation is variable,
ranging from only a few minutes to many months.

Following consolidation of memories, retrieving declarative in-
formation requires prefrontal structures to activate the selective
distributed networks where that information was originally
encoded.

By virtue of the distributed nature of the networks involved
in encoding of declarative information, declarative memory is
highly associative: Memories may be retrieved by reactivation of
nearly any part of the network involved in the original encoding
of that information or by activation of other networks whose
constituent elements are shared by the network involved in the
original encoding of that information.

Although the neurochemistry of declarative memory is com-
plex, glutamate and acetylcholine appear to be particularly
important. The action of glutamate at N-methyl-D-aspartate
(NMDA) receptors is involved in the process of LTP. Acetyl-
choline appears to facilitate this process, possibly through its
establishment of pre- and postsynaptic excitatory potentials in
the neurons involved in the process of LTP.

Acute or chronic structural and neurochemical dysfunction
within the several networks serving declarative memory may
contribute to impairments in this cognitive domain.

Procedural memory

1.

Procedural memory is predicated on the development and
fine-tuning of the sensorimotor-frontal-subcortical-cerebellar
networks that are required for learning and efficiently retrieving
complex sensorimotor routines.

Procedural memory is not hippocampally dependent and its
function and dysfunction are dissociable from declarative
memory.

Procedural memory is not associative, butis instead dedicated: It
is inflexibly limited to the context (i.e., the specific sensorimotor
processes) in which it is acquired.

Normal performance in this domain is dependent on many of
the same neurotransmitters required by the frontal-subcortical
circuits involved in retrieval of declarative information.

Acute or chronic structural and neurochemical dysfunction
within the several networks serving procedural memory may
contribute to impairments in this cognitive domain.



3. Cognitive Impairment 29

E. Language

1.

Language refers to the symbolic means of representing and
communicating thought, and is in most cases a function of the
dominant cerebral hemisphere.

Fluency is predicated on a network of frontal structures, in-
cluding dorsolateral prefrontal motor association, and anterior
insular cortices, white matter, and subcortical structures through
which these areas are connected, and the frontal opercular
(Broca) area. Output from this network of structures requires
intact connections between primary motor cortex and the parts
of the body used to communicate verbally or by writing. Com-
munication impairments related to disturbances in elementary
motor function are generally distinguishable from true language
disturbances (aphasias).

Comprehension is predicated on a network of temporoparietal
structures, including at least the superior temporal language as-
sociation cortex (Wernicke area), inferior parietal heteromodal
association cortex, and the white matter structures connecting
them. Comprehension depends on the integrity of periph-
eral sensory structures, their connections to primary sensory
cortices, and the connection of these areas to sensory associa-
tion systems. Communication disturbances due to impairments
in peripheral sensory organs, primary sensory cortices, and
also the connections between them, are distinguishable from
aphasias.

The neural networks serving fluency and comprehension are
distinct and dissociable, resulting in the distinct patterns of
language impairments referable to dysfunction in each of these
networks.

Repetition is served by a distinct network composed of Wernicke
area, a phonologic output area at the anterior border of Wer-
nicke area, Broca area, and the arcuate fasciculus that connects
the posterior and anterior language areas. Disruption in any of
these areas results in impairment of repetition.

Naming is subserved by widely distributed neural networks
that overlap substantially with those upon which fluency,
comprehension, and repetition are predicated. Consequently,
impairment of naming (anomia) usually accompanies impair-
ments in these other areas of language.

The neurochemistry of language impairment is understood less
fully than is the neurochemistry of arousal, attention, and mem-
ory impairment. Reports of the pharmacotherapy of aphasia
suggest a role for augmentation of dopamine and acetyl-
choline in the treatment of language disturbances in individuals
with stroke, traumatic brain injury (TBI), and other neurologic
conditions.

Acute or chronic structural and neurochemical dysfunction
within the several networks serving language may contribute to
impairments in this cognitive domain.
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F.

Prosody

1.

4.

Prosody demonstrates a pattern of nondominant hemispheric
specialization. The nondominant hemisphere structures and net-
works serving prosody are simplistically understood as roughly
homologous with those in the dominant hemisphere serving the
syntactic and semantic aspects of language.

Impaired function of the nondominant frontal structures in-
volved in prosody may produce disturbances in the affective
and kinesic aspects of language production, resulting in flat or
monotonous expression that fails to communicate effectively its
emotional relevance and nuance.

Impaired function of the nondominant temporoparietal struc-
tures involved in prosody results in disturbances in the appreci-
ation of the affective and kinesic aspects of the communications
of others.

At present, little is known about the neurochemistry of prosody.

Praxis

1.
2.

Praxis displays a pattern of dominant hemisphere specialization.
The dominant hemisphere neural networks subserving praxis
are anatomically colocated, and may overlap, with those serving
language. Consequently, the apraxias tend to be associated with
the aphasias, and particularly the nonfluent aphasias.

The neurochemistry of praxis is not well established, but striatal
dopaminergic function appears to play an important role in this
cognitive function.

Acute or chronic structural and neurochemical dysfunction
within the several networks serving praxis may contribute to
impairments in this cognitive domain.

Visuospatial function

1.

2.

Visuospatial function displays a pattern of nondominant hemi-
sphere specialization.

The nondominant hemisphere networks subserving visuospa-
tial function (including spatial attention, spatial working mem-
ory, and spatial orientation) includes elements of the reticular
system, thalamus, superior colliculus, striatum, posterior pari-
etal cortex, frontal eye fields, and parietal cortex.

Most of the major neurotransmitter systems (i.e., glutamate,
GABA, acetylcholine, and dopamine, among others) are in-
volved in visuospatial function. Cortical noradrenergic projec-
tions, which have a right-hemisphere predilection, and cortical
dopaminergic pathways, which are frontally predominant, may
be particularly important for spatial attention.

Acute or chronic structural and neurochemical dysfunction
within the several networks serving visuospatial function may
contribute to impairments in this cognitive domain.

Executive function

1.

Executive function is mediated primarily by the dorsolateral
prefrontal-subcortical circuit, which integrates the processing,
interaction, and output of other cognitive processes (i.e., lan-
guage, memory) carried out elsewhere in the brain.
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2. Although the role of the dorsolateral prefrontal-subcortical
circuit is essential for executive function, there is evidence
suggesting that the anterior cingulate and also the lateral
orbitofrontal-subcortical circuits participate in the development
of executive function as well.

3. The function of these circuits is dependent on a host of neu-
rotransmitters including glutamate (serving as the primary
excitatory neurotransmitter), acetylcholine, dopamine, nore-
pinephrine, serotonin (serving various modulatory functions),
and GABA (serving as the primary inhibitory neurotransmitter),
among others.

4. Executive dysfunction may arise as a direct effect of injury
to any element (cortical, subcortical, or axonal) of this circuit,
the neurochemical systems that modulate function within this
circuit, and/or the connections between the “basic”” cognitive
processing networks and this circuit.

1. CLASSIFICATION OF COGNITIVE IMPAIRMENT

A.

The Diagnostic and Statistical Manual of Mental Disorders, 4t
edition (DSM-IV) (1) describes several disorders where cognitive
impairment is the defining feature. These include delirium, the de-
mentias, amnestic disorders, developmental disorders, and cognitive
disorder not otherwise specified (NOS).

Delirium (see Chapter ??) is characterized by an alteration in atten-
tion, perceptual disturbances (i.e., hallucinations), and consciousness
(altered and/or fluctuating). Other terms often used to describe
delirium include acute confusional state and encephalopathy.
Amnestic disorders are characterized by deficits in memory in the ab-
sence of, or out of proportion to, deficits in other cognitive domains.
The DSM-based classification system specifies three general cate-
gories of amnestic disorders: Amnestic disorder due to a general
medical condition, substance-induced persisting amnestic disorder,
and amnestic disorder NOS (i.e., amnesia due to any other cause). To
meet criteria for an amnestic disorder, the memory impairment must
represent a decline from a previous level of ability and be sufficiently
severe to impair functioning in one or more important domains of
activity (i.e., social, occupational, etc.). The DSM-based diagnosis of
an amnestic disorder also requires that the impairment is not better
accounted for by delirium, dementia, substance use or withdrawal,
or another psychiatric disorder.

In the DSM-based classification system, dementia (see Chapter 4) is
characterized by prominent impairments of memory and at least one
other cognitive domain (e.g., attention, language, praxis, recognition,
and/or “complex cognition” [executive function]). Additionally, the
cognitive impairments must impair social, occupational, or other
important daily functions. Although there is an explicit relation-
ship between cognitive impairment and functional disability in this
definition of dementia, recent evidence suggests that cognitive im-
pairments contribute to, but do not entirely account for, functional
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disability; other neuropsychiatric impairments (e.g., emotion, be-
havior, and/or elementary sensorimotor impairments) are likely
contributors to functional disturbances as well. Dementias may be
reversible (e.g., dementia due to hypothyroidism, and nutritional
deficiencies), static (e.g., dementia due to TBI), or progressive (e.g.,
Alzheimer dementia).

The diagnosis of cognitive disorder NOS is used when the patient
presents with functionally significant cognitive impairments that do
not meet criteria for any of the other cognitive disorders listed in
the DSM. For example, this diagnosis might be applied to a patient
with isolated impairments of language (aphasia), praxis (apraxia),
recognition (agnosia), visuospatial function, or executive function,
particularly when such impairments occur in the absence of mem-
ory impairment (absent which they fail to meet DSM criteria for
dementia). Although the DSM-IV-TR mentions “mild neurocog-
nitive disorder”” and ““postconcussional disorder”” as examples of
cognitive disorder NOS, the criteria provided for these diagnoses
are for research purposes only and should not be used in clinical
practice.

Although not included presently in the DSM-based classification of
disorders, mild cognitive impairment (MCI) is an emerging term that
has been applied as a descriptor for impairment in any of the major
domains of cognition (e.g., “mild memory loss,” or ““mild problems
with attention”). More recently, MCI has been used to describe a
syndrome characterized by complaints of memory difficulty and
(1) minimal or no functional impairment of usual activities of daily
living, (2) normal general cognitive function, (3) abnormal memory
test performance relative to age norms and the individual’s baseline
memory function, and (4) does not meet criteria for clinical diagnosis
of dementia.

Cognitive impairment may be a feature of other conditions where
non-cognitive symptoms are the defining feature of the illness. For
example, individuals with depression have measurable decrements
in attention and memory, and individuals with schizophrenia fre-
quently demonstrate impairments in visual and auditory information
processing, sustained attention, working memory, verbal episodic
memory, and executive function.

1Iv. TREATMENT OF COGNITIVE IMPAIRMENT

A. Generalissues

1. Epidemiology. Cognitive complaints are common among indi-
viduals with neurologic and neuropsychiatric disorders (e.g.,
TBI, stroke, Parkinson disease, multiple sclerosis, or HIV/
AIDS, etc.). In some cases, for example, the dementias, cog-
nitive impairment, and associated impairments in day-to-day
function are the defining features of the clinical presentation
and are therefore present among all individuals with such con-
ditions. In other settings, for example, TBI, HIV/AIDS, and
multiple sclerosis, cognitive impairments are a common but not
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invariant element of a multidimensional set of neuropsychiatric
problems. Across all of these conditions, the frequency and
severity of cognitive complaints or impairments varies with a
host of premorbid (e.g., age, or education), condition-specific
(e.g., degenerative, traumatic, or demyelinating), and associ-
ated psychiatric, medical, and psychosocial factors. Despite the
influence of these factors on clinical presentation, however, two
points are clear: (1) Cognitive complaints and deficits can be the
presenting symptom in all of these disorders, and (2) cognitive
complaints and deficits are an important source of distress and
disability in all of these disorders.

Prognosis

a. Treatment of cognitive deficits is directed at three broad
groups. The first includes individuals with progressive
neurodegenerative or neurologic disorders (e.g., Alzheimer
disease and other neurodegenerative dementias—see
Chapter 4). The second includes individuals with delirium
or dementing disorders that are reversible with appropriate
treatment (e.g., dementia due to depression, endocrine or
nutritional disorders, and/or infectious encephalopathies).
The third consists of individuals with static brain insults
that affect cognitive function (e.g., individuals with TBI,
focal vascular events, radio- or chemotherapy-induced
brain injury, neurodevelopmental disorders, etc.).

b. The prognosis and goals of treatment vary considerably
with the cause and severity of such impairments. From
a therapeutic standpoint, treatment for cognitive deficits
may fall into the category of disease altering (correction of
the underlying disorder), or symptomatic (treatment of the
cognitive deficits that are causing excess disability).

c. There are at present no disease-altering treatments for in-
dividuals with progressive neurodegenerative disorders.
Accordingly, the long-term prognosis for cognitive func-
tion in these populations is universally poor. Appropriate
goals of treatment are to augment current cognitive func-
tions to the greatest extent possible, to delay progression
of symptoms when possible, and to improve quality of life
despite persistence and/or progression of symptoms.

d. Amongindividuals with delirium or “’reversible’” dementia
syndromes, the prognosis is generally favorable provided
proper diagnosis is made and appropriate treatment pro-
vided. With prompt and effective treatment of the underly-
ing medical /neurologic condition, the goal of treatment is
to effect a “cure” of cognitive impairments resulting from
that condition.

e. Among individuals with static neurologic disorders affect-
ing cognitive function (e.g., TBI, stroke, or hypoxic-ischemic
brain injury), the prognosis for recovery of cognitive func-
tion typically varies as a function of the nature, severity, and
chronicity (i.e., time since onset) of the disorder. Facilitating
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cognitive recovery to the greatest extent possible and im-
proving quality of life despite persistent disability are
appropriate treatment goals.

3. General management principles

a. Diagnosis
(1) History—The diagnosis of cognitive impairment in
neuropsychiatric disorders should follow a logical pro-
cess. It is important to ask about the following areas:

(@)

(b)

(©

(d)

Complaints or deficits—Determine first whether
the problem is subjective (cognitive complaints),
objective (cognitive impairment), or both. This
requires a careful history regarding premorbid
factors (and especially the highest level of cog-
nitive function obtained before symptom onset),
the types of cognitive impairments experienced,
their severity, and their functional consequences.
Collateral history from reliable informants (e.g.,
observers, data describing prior function, etc.) is
essential.

Time course—Carefully outline the time course
of the problem. Did the problem develop acutely
or insidiously? Has the decline shown a continu-
ous or interrupted trajectory? Answers to these
questions help inform whether one is dealing
with a static or progressive problem, and may
yield important clues regarding the etiology of the
problem.

Relationship to other neurologic symptoms and
events—Clarify whether the cognitive problems
are an isolated symptom/syndrome, manifesta-
tions of an identifiable neurologic disorder, or
associated features of a primary psychiatric disor-
der (e.g., depression, or anxiety). Identifying and
interpreting cognitive complaints with respect to
each of these possibilities is essential for develop-
ing a refined differential diagnosis for the patient’s
clinical presentation and formulating appropriate
treatment goals.

Profile of symptoms and signs Define the spec-
trum of symptoms and signs that are the target
behaviors. Clarify whether the problems fall pri-
marily within the domain of attention, memory,
language, praxis, recognition, visuospatial func-
tion, executive function, or some combination of
these. This assessment sheds light on the likely un-
derlying etiology and will also help inform initial
treatment. This process requires a careful history,
“bedside” cognitive testing, and often additional
assessments (see subsequent text).
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(2) Diagnostic assessment—Diagnostic assessments gener-
ally fall into two broad categories. The first involves
characterizing the profile of cognitive complaints and
capacities, and the second involves identifying the
cause of these problems.

(a)

(b)

(©

Profile of cognitive deficits Initial office or “bed-
side” assessment of cognition is the first step in
characterizing whether one is dealing with cogni-
tive complaints, cognitive deficits, or both. There
are a variety of bedside assessments of cognition,
the most commonly used of which include the
Mini-Mental State Examination (MMSE), the Clock
Drawing Test (including the CLOX), the EXIT25
(a measure of executive function), and the Frontal
Assessment Battery (FAB). Each of these and sim-
ilar measures have their individual strengths and
weaknesses.

Normative databases describing age- and edu-
cation-adjusted performance expectations are
available for many of these measures. Given
the strong influence of age and education on
performance on such measures, comparison of
an individual patient’s score on these measures
is strongly recommended over use of “cutoff”
scores. Because the latter does not account for the
influence of such variables on cognitive perfor-
mance, some individuals with “normal” cognitive
function will be misclassified as impaired, and
vice versa, when cutoff scores are used.

When screening assessments fail to identify
impairments in the cognitive domains suggested
by patient complaints or history, referral for for-
mal cognitive assessments (neuropsychological
testing) and performance of additional diagnostic
testing (see subsequent text) is recommended.
Formal neuropsychological testing should include
indicators of psychiatric/psychological processes
known to adversely affect performance on cog-
nitive assessment measures, particularly anxiety,
and depression.

Physical examination—A general medical and
neuropsychiatric examination is required on all
patients.

Additional diagnostic assessments—The selection
of additional diagnostic assessments varies with
the clinical context. Serum laboratory assessments
for common reversible causes of cognitive im-
pairment (i.e., vitamin By» and thyroid stimulat-
ing hormone) is recommended; when justified
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by the clinical history, other serum (e.g., HIV,
rapid plasma reagin [RPR], antinuclear antibod-
ies [ANA], liver function tests, electrolytes, and
complete blood count, etc.) and urine (e.g., uri-
nalysis, and urine toxicology) assessments may
be appropriate. When epilepsy or delirium is
suspected, electroencephalography (EEG) may in-
form the diagnostic assessment. Structural brain
imaging is strongly recommended in the evalu-
ation of all patients with cognitive impairment,
and particularly among those in whom the clinical
examination suggests existence of structural brain
disease.

b. General treatment considerations

)

@)

®)

Development of a therapeutic alliance and promotion
of treatment adherence—Many individuals with cog-
nitive impairments may have limited awareness of the
nature, severity, or functional consequences of their
deficits. This can make developing a therapeutic al-
liance challenging. Patient “resistance” may reflect
psychological denial (not wanting to be labeled as
“brain damaged”” or “demented”), a deficit in self-
monitoring and awareness of illness (anosognosia), or
both. Nonetheless, establishing such an alliance with
these patients and, when relevant, their caregivers is
essential for developing a realistic and effective treat-
ment plan.

Treat comorbid conditions—A variety of conditions
can produce or exacerbate cognitive impairments;
among the most common are depression, anxiety,
substance use disorders, sleep disorders, and physical
discomfort or pain. Side effects from medications used
to treat many medical, neurologic, and psychiatric
conditions are also common causes of cognitive
impairment. A thorough assessment of these issues
is imperative before prescribing medications or non-
pharmacologic treatments specifically for cognition.
Optimizing treatment of comorbid conditions and
reducing or eliminating medications with potentially
adverse effects on cognition are important steps before
treating cognition specifically.

Cognitive remediation or rehabilitation Nonpharma-
cologic interventions may be effective for the treatment
of cognitive impairments, particularly among indi-
viduals with static brain disorders (e.g., TBI, stroke,
hypoxic-ischemic brain injury, and possibly schizo-
phrenia). Such interventions for domain-specific cog-
nitive impairments are described in the following
sections of this chapter. Successful cognitive remedia-
tion or rehabilitation interventions generally include a
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mix of stimulus modalities, complexity, and response
demands, and active involvement of the therapist
in terms of performance monitoring, feedback, and
skills/strategy training. These interventions are “‘suc-
cessful” to the extent that they generalize beyond
the context of treatment—in other words, these in-
terventions should be designed in such a way that
they improve not only performance on the office-based
tasks (e.g., attention training on a computerized test)

involved but are applicable to everyday function (e.g.,

attentional processing in real-world settings).

Environmental strategies and approaches—Several

strategies can be effective in minimizing the functional

consequences of cognitive impairments.

(@) Time for performance—One of the core deficits
associated with many neurologic disorders is re-
duced speed of information processing. “’Abso-
lute” function or task-accuracy may be reasonably
normal if the patient is afforded sufficient time
to perform. Simple interventions such as waiting
longer for verbal responses (i.e., teaching others
not to respond or perform immediately for the
individual) and allowing longer intervals to ac-
complish tasks, whether in the context of activities
of daily living, educational endeavors, or in voca-
tional settings, may permit the individuals to max-
imize their “real-world” functional performance.

(b) Cognitive prosthetics Encouraging the use of mem-
ory notebooks, timers with alarms and messages,
tasks lists, and provision by others of verbal or
nonverbal cues may permit the individuals to
compensate for cognitive deficits and maximize
their functional independence. The use of cogni-
tive prosthetics may reduce affective responses
(i.e., anxiety, anger/agitation) that may otherwise
result from real or perceived cognitive failures.

() Technology—Assistive technologies may permit
compensation for more severe cognitive impair-
ments, and particularly language impairments.
Consultation with speech and occupational thera-
pists experienced in the selection and use of such
technologies is recommended.

(d) Environmental accommodation Stimulating envi-
ronments may tax the ability of individuals to
select and sustain attention appropriately, to pro-
cess information at the speed demanded by the
environment, and to develop flexible and adap-
tive responses to environmental demands. As
suggested in the preceding text, overtaxing en-
vironments may produce cognitive failures and
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precipitate otherwise avoidable and unwanted
affective and behavioral responses. Identifying
environmental antecedents to cognitive failures
and the affective—behavioral problems they pro-
duce may facilitate improvements in functional
cognition, reduce disability, and alleviate patient
and caregiver distress.

(e) Tailor demands to peak capacity Individuals with
cognitive impairment and neurologic disorders of-
ten struggle with physical and cognitive fatigue.
Performance of tasks otherwise within the func-
tional abilities of such individuals may decline
significantly as they fatigue. It is helpful to outline
daily events and challenges and schedule them to
coincide with periods when the individual is well
rested and refreshed.

(5) Pharmacotherapy Pharmacologic interventions for
cognitive impairments are most usefully regarded as
adjuncts to nonpharmacologic therapies. The individ-
ual response to treatment is highly variable, both with
respect to specific agents and also doses. Although
a “'start-low, go-slow” approach is prudent when
prescribing neuroactive agents to individuals with
neurologic disorders, standard doses of such agents
are often required. Because there are no U.S. Food and
Drug Administration (FDA)-approved medications for
the treatment of these cognitive impairments described
in this chapter, individual treatment remains a matter
of clinical judgment and empiric trial.

(6) Integrate treatment from multiple clinicians Patients
with cognitive impairments receive treatment from
multiple clinicians. Communication between clinicians
is needed to ensure that treatments offered are not
working at cross-purposes.

(7) Document treatment effects Serial assessment of cogni-
tion, whether by bedside or formal neuropsychological
assessments, allows accurate recording of the degree
of response (or lack thereof) to a given interven-
tion, whether nonpharmacologic or pharmacologic,
and avoids repeat administration of previously un-
successful treatments.

v. DISORDERS OF AROUSAL

A. Clinical background

1.

Occurrence and prevalence. Disturbances of arousal may fall
on the continuum from states of hyperarousal, as seen among
individuals with mania, anxiety disorders, and some forms
of delirium, to hypoarousal of varying degrees of severity.
The former are considered elsewhere in this volume. Here
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we consider impairments of arousal including coma, vegetative
states (VS), including persistent vegetative states (PVS), and the
minimally conscious state (MCS). TBI, hypoxic-ischemic brain
injury, cerebrovascular events (especially subarachnoid hemor-
rhage), metabolic disturbances due to conditions such as hyper-
or hypoglycemia, hepatic or renal failure, endocrine disorders
(e.g., severe hypothyroidism), medication intoxications (both
accidental and intentional), cerebral neoplasms, and congen-
ital/developmental disorders are among the most common
causes of impaired arousal. The frequency of coma and other
states of impaired arousal (consciousness) varies with the type
and severity of the underlying conditions.

Phenomenology

a. Coma represents a complete failure of the arousal sys-
tem: Patients in coma appear unconscious, demonstrate
no spontaneous eye opening, and are unable to be awak-
ened by application of vigorous sensory stimulation. Pa-
tients in coma do not demonstrate evidence of sleep—wake
cycles.

b. VS describes a condition in which “core” consciousness
(simple arousal) is relatively preserved but “higher” con-
sciousness (i.e., self- and environmental awareness) is com-
pletely absent. However, patients in VS may retain capacity
for spontaneous or stimulus-induced arousal, and may
demonstrate sleep—wake cycles. When such impairment
lasts for more than a few weeks, the term PVS is used to
describe the condition.

c¢. MCS is characterized by inconsistent but clearly discern-
able behavioral evidence of consciousness such as following
simple commands, gestural or verbal yes/no responses
(regardless of accuracy), intelligible verbalization, and pur-
poseful behavior. The latter include movements or affective
behaviors that occur in response to an understandable en-
vironmental stimulus and are not better attributable to
reflexive behavior.

Course and prognosis. The course and prognosis impaired arousal

varies with the type and severity of underlying illness as well

as the depth and duration of the state of impaired arousal.

a. Emergence from coma within the first day after onset is
generally associated with a more favorable prognosis. Con-
versely, persistence of impaired consciousness beyond the
first 24 hours after onset, and certainly beyond the first week
thereafter, is usually associated with a poor prognosis for
recovery.

b. The transition from coma to VS is marked by fading of de-
cerebrate reactions (when present initially), development
of sleep—wake cycles, and the emergence of spontaneous
or stimulus-induced arousal.

c. Patients with coma or PVS may progress to MCS; for some
of these patients, MCS is a transient state during the process
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of continued recovery, although for others MCS may be-
come a permanent condition. The distinction between MCS
and higher states of consciousness is somewhat arbitrary,
but the development of functional interactive commu-
nication, functional use of at least two different objects
(suggesting a capacity for object discrimination), or both is
generally regarded as evidence supporting emergence from
MCS. In a minority of individuals with severe congenital
cerebral disorders, MCS may be a permanent outcome.
MCS may also be a late feature of neurodegenerative
disorders.

Neuropathogenesis. Coma and other states of impaired arousal reflect

impairment of the brainstem, diencephalic, and cortical structural

and neurochemical networks serving this basic domain of cognition.

Impairment of the deeper (i.e., reticular, reticulothalamic, reticulo-

cortical) elements of these systems is generally associated with more

severe impairments of arousal such as coma and VS/PVS. Disrup-
tion of the thalamocortical elements of these networks is more often
associated with VS/PVS and MCS.

Diagnosis. Although impaired arousal is usually evident on basic

clinical examinations, the distinction between coma, VS/PVS, and

MCS is challenging. Giacino et al.! recommend the following steps

be taken to establish an accurate diagnosis:

1. Provide adequate stimulation to ensure that arousal is maxi-
mized.

2. Reduce factors that may impair arousal (e.g., sedating medica-

tions, or seizures, etc.).

Avoid verbal or other stimuli that provoke reflexive responses.

4. Design command-follow trials that are within the patient’s
motor abilities.

5. Assess a broad range of behavioral responses using a broad
range of eliciting stimuli.

6. Conduct examinations in an environment free of potentially
distracting stimuli.

7. Perform serial reassessments using systematic observations and
reliable measurement strategies to confirm findings from initial
assessments.

8. Observe interactions between the patient and others; this may
be useful for the purpose of data collection and for the devel-
opment of assessment procedures tailored to the condition and
capabilities of the patient.

Structural neuroimaging of individuals with impaired arousal
using computed tomography and/or magnetic resonance imaging
(MRI) of the brain is strongly recommended as it may elucidate the
neurologic basis of the patient’s condition and guide prognostication.
Functional neuroimaging is not sufficiently developed to recommend
its routine use in this context. Electrodiagnostic testing, including
EEG and evoked potentials (especially somatosensory evoked po-
tentials) may also help identify the cause (e.g., seizure) and inform
the prognosis of states of impaired arousal.>® Laboratory assessment

W
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for metabolic, endocrine, toxic, and other medical conditions is also

essential.

Treatment

1. Optimize the physical health. In light of the many and varied
causes of states of impaired arousal, identification and treat-
ment of the underlying cause is the first and most important
intervention. Use of supportive measures and prevention of
medical complications is essential.

2. Optimize the patient’s environment. Manage the patient’s envi-
ronment to provide cues that may facilitate adaptive engage-
ment while minimizing the potential for overstimulation and
attendant behavioral disturbances. For example, it may be useful
to structure the environment such that sleep—wake and feed-
ing cues are provided in a manner that may entrain circadian
rhythms. Avoiding unnecessary procedures and minimizing
pain may also be useful. Although such interventions are intu-
itively appealing, the evidence supporting their effectiveness is
lacking.

3. Nonpharmacologic interventions. The term ““coma stimulation”
refers to structured sensory stimulation in the service of pro-
moting recovery of sensory awareness, and hence recovery from
coma. Although three randomized controlled trials of such pro-
grams suggest a possible benefit of coma stimulation, a recent
review of these and other studies concluded that the data is
insufficient to definitively support or refute the effectiveness of
such programs.* However, the safety of this treatment is not a
subject of controversy. Because it is unlikely to cause harm, we
recommend use of a time-limited trial of coma stimulation in
the treatment of individuals in coma, VS, PVS, and MCS.

4. Pharmacotherapy. There are no FDA-approved treatments for
coma, VS, PVS, or MCS. The neurochemical bases of arousal
predict that augmentation of cerebral catecholaminergic, gluta-
matergic, and/or cholinergic function might improve impaired
arousal. The clinical literature most strongly supports the use
of agents that directly or indirectly augment catecholaminer-
gic function for this purpose. We recommend amantadine as a
first-line agent for coma, VS, PVS, and MCS, based on its safety
and demonstrated efficacy in two randomized, double-blind,
placebo-controlled studies.>®

Amantadine is generally started at a dose of 50 mg twice daily,
and is usually increased every week by 100 mg/day for either
symptomatic improvement is achieved or medication intolerance de-
velops. Amantadine 100 mg twice daily is often sufficient to improve
these symptoms without undue side effects. The maximum dosage of
amantadine should not exceed 400 mg daily. Common side effects in-
clude headache, nausea, diarrhea, constipation, anorexia, dizziness,
lightheadedness, and orthostatic hypotension. Anxiety, irritability,
depression, and hallucinations may also develop during treatment
with this agent, but are relatively uncommon. At higher doses, psy-
chosis and confusion may occur. Abrupt withdrawal of this agent
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has been associated (rarely) with neuroleptic malignant syndrome.
Additionally, coadministration of triamterene/hydrochlorothiazide
may decrease renal excretion of amantadine, resulting in medication
intolerance at doses that would ordinarily be regarded as within the
usual therapeutic range. Amantadine also potentiates the effects of
agents with anticholinergic properties. Adverse reactions to amanta-
dine appear to occur more often in elderly patients than in younger
patients. Amantadine may lower seizure threshold, and clinicians
are advised to be vigilant for the development or worsening of
seizures when using this agent.
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VL. IMPAIRMENTS OF ATTENTION AND PROCESSING
SPEED

A. Clinical background

1.

Occurrence and prevalence. Impairments of attention and pro-
cessing speed are common cognitive manifestations of many
neurologic and neuropsychiatric conditions. However, firm es-
timates of the prevalence of such impairments both within and
across these disorders is lacking. Impairment of attention is
the cardinal feature of attention deficit hyperactive disorder
(ADHD) and also delirium. The Centers for Disease Control
and Prevention (www.cdc.gov/ncbddd/adhd/) estimate that,
4.4 million youth, ages 4 to 17, were diagnosed with ADHD
during 2003.

Phenomenology. Attention is best understood as a category
of cognitive function with several components; selective, sus-
tained, and divided attention are the domains where clinical
impairments are most often identified. Impairments of selec-
tive attention (including sensory gating) manifest as difficulties
directing robust attention to even a single environmental or cog-
nitive target. By contrast, impairments of sustained attention
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(concentration) manifest as difficulty with continued attention
to a target after its selection (distractibility). Impaired speed of
processing generally manifests as delayed response or reaction
times to stimuli or tasks, delayed completion times, and a gen-
eral “slowing” of cognitive processing. The boundaries of these
processes overlap with many other aspects of cognition, includ-
ing arousal, perception, recognition, memory, and executive
function. Accordingly, attention disturbances may exacerbate
impairments in these other domains of cognition.

3. Course and prognosis. Impairments of attention and processing
speed may be transient and reversible manifestations of some
neurologic conditions (e.g., TBI, medication, other intoxication
or withdrawal states, etc.), static problems in other conditions
(e.g., ADHD), or progressive impairments in others (e.g., multi-
ple sclerosis, neurodegenerative dementias such as diffuse Lewy
body disease, Parkinson disease, etc.). Accordingly, the course
and prognosis of such impairments vary with the underlying
condition on which they are predicated.

Neuropathogenesis. Because attention is predicated on several large-
scale selective distributed neural networks, dysfunction of the
cortical, subcortical, brainstem, or axonal elements of these networks
may produce impairments in attention. Electrophysiologic and func-
tional neuroimaging studies suggest that the neurobiologic bases
of sensory gating, selective attention, and sustained attention differ
from one another.! Sensory gating appears most strongly related to
the function of a cholinergically dependent hippocampal inhibitory
circuit, and is a prerequisite for the development of selective atten-
tion within sensory cortical-hippocampal-thalamo-frontal networks.
Sustained attention is most strongly related to the function of in-
ferolateral frontal-subcortical and dorsolateral prefrontal-subcortical
circuits. The function of these circuits is dependent on a complex
set of interactions between the major neurotransmitter systems,
including those regulating the availability and function of corti-
cal dopamine, norepinephrine, serotonin, acetylcholine, glutamate,
and GABA. Although the neuropathologic bases of impaired pro-
cessing speed overlap substantially with those producing attention
impairments, reduced speed of processing is most commonly at-
tributed to disturbances in structure or function of the cerebral white
matter.

Diagnosis. Identification of impaired attention and/or processing

speed involves clinical interview of the patient and/or other reliable

informants and also objective testing. In the DSM-based classification
system, a diagnosis of ADHD requires not only subjective report of
attention problems but also evidence of functional disturbances
resulting from such problems in at least two important domains of
daily activity (e.g., school, work, or interpersonal relationships, etc.).

Most commonly used bedside measures of cognition are inadequate

for the assessment of impairments in attention and processing speed.

The use of continuous performance tasks such as the Paced Auditory

Serial Addition Test, or other quantitative measures of accuracy and



44

Guide to Neuropsychiatric Therapeutics

reaction time, are recommended for the diagnosis and monitoring of
impairments in attention and processing speed.

Treatment

1.

Optimize the physical health. As with the treatment of any
cognitive impairment, maximizing treatment of underlying
neurologic, psychiatric, medical, or substance conditions is a
prerequisite to the prescription of treatments (nonpharmaco-
logic and somatic) for impairments in attention and processing
speed.

Optimize the patient’s environment and lifestyle. It is important
to address environmental factors that exacerbate or maintain
problems with attention and processing speed. For example,
identifying and minimizing potential sources of overstimulation
and distraction may permit patients with such problems to make
the most effective use of their innate attention abilities. Providing
adequate time for completion of required tasks may allow an
individual to perform more accurately and effectively on such
tasks. Encouraging adequate rest and recovery after periods
of intense or sustained mental effort may permit patients to
maximize their functional abilities.

Nonpharmacologic interventions. The use of attention training
exercises is a common component of cognitive rehabilitation
programs, although the data regarding these interventions sug-
gests that they are more effective during the late (rather than the
acute) period after injury or stroke.>® Although other reviews
of attention training are less favorable,*® our experience sug-
gests that these interventions may be useful in highly-motivated
patients with relatively mild impairments, particularly when
tailored to generalize from the office to real-world contexts,
and when conducted by a therapist with experience in their
selection and administration. Pairing attention retraining with
pharmacotherapy may maximize the benefit afforded by both
interventions.® We recommend this type of combined treatment
of attention and processing speed impairments.

Although there are reports describing possible benefits of
biofeedback (or “neurofeedback’) on attention and speed of
processing, the cost—benefit ratio of such treatments precludes
recommending their use presently.

Pharmacotherapy. There are several FDA-approved treatments
for attentional impairments among individuals with ADHD;”8
however, there are no FDA-approved treatments for impaired
attention due to other neuropsychiatric or neurologic conditions.
The neurochemistry of attention predicts that augmentation of
cerebral catecholaminergic and cholinergic function may be use-
ful targets for the treatment of attention and speed of processing
impairments. Consistent with that hypothesis, several small-
scale, randomized, double blind, placebo-controlled studies of
methylphenidate’ and donepezil'” suggest that these agents are
effective and safe for the treatment of impaired attention follow-
ing TBI. A single-site, open-label study suggests that donepezil



3. Cognitive Impairment 45

may be similarly effective for the treatment of impaired attention
due to multiple sclerosis.!! There remains insufficient evidence
on which to predicate the use of these agents for impairment
attention in other conditions, but they are often used for this
purpose nonetheless.

In clinical practice, we generally begin pharmacotherapy of at-
tention and processing speed impairments with methylphenidate.
Treatment with methylphenidate generally begins with doses of 5 mg
twice daily and is gradually increased in increments of 5 mg twice
daily until either beneficial effect or medication intolerance is
achieved. Most studies suggest that optimal doses of methylphe-
nidate are in the range of 20 to 40 mg twice daily (i.e., 0.15-0.3 mg/
kg/twice daily). This medication generally takes effect quickly
(within 0.5 to 1 hour following administration), although this ef-
fect may wane after only a few hours. Therefore, the first issue in
the administration of this agent is determining optimal dose and
dosing frequency. Individuals requiring relatively high and frequent
doses of methylphenidate may benefit from use of longer-acting
preparations of this medication.

Mild increases in heart rate or blood pressure may occur during
treatment with methylphenidate, although these tend to occur rel-
atively infrequently in patients without other cardiac or vascular
problems and are only rarely of sufficient magnitude to require
treatment discontinuation. Serious adverse reactions to these med-
ications are most often related to increases in central dopamine,
and to a lesser extent central norepinephrine activity; when these
occur, they may include paranoia, dysphoria, anxiety, agitation,
and irritability. However, these adverse effects are in practice very
uncommon at doses typically used to treat attention and speed of
processing impairments. Although lowering seizure threshold is of-
ten cited as a risk associated with the use of these agents, this risk
appears to be minimal, even among individuals with epilepsy. Clin-
icians are advised to become familiar with prescribing information
regarding other side effects, drug interactions, and contraindications
before using methylphenidate or related agents.

Subjective reports of improvement in the absence of improvement
on objective measures of cogniton should prompt reevaluation of
the etiology of those impairments. Because stimulants may improve
mood, increase motivation, or lessen fatigue, discrepancy between
subjective and objective measures of improvements may suggest
that the primary problem lies in depression, apathy, fatigue, or some
combination of these noncognitive problems.

When methylphenidate fails to improve attention, or does so
incompletely, use of a cholinesterase inhibitor is recommended.
Donepezil is prescribed most commonly when a cholinesterase in-
hibitor is used; treatment with this agent begins with 5 mg daily. If
this dose is tolerated but does not produce improvements in attention
after approximately 4 weeks of treatment, titration to 10 mg daily is
generally undertaken. Slower dose titration may limit the develop-
ment of treatment-emergent side effects, which are gastrointestinal
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in nature. Rivastigmine and galantamine have shorter half-lives,
and require twice daily dosing. Rivastigmine is generally started
at 1.5 mg b.i.d. and increased in 1.5 mg b.i.d. increments every
4 weeks until maximal benefits are attained or treatment intolerance
develops. Galantamine is generally started at 4 mg b.i.d. and in-
creased in 4 mg b.i.d. increments until maximal benefits are attained
or treatment intolerance develops. An extended-release once-daily
preparation of galantamine is also available; treatment with this
agent is generally started at 8 mg daily and increased to 16 mg daily
after 4 weeks. A further increase to 24 mg daily after 4 weeks at
16 mg daily may be considered if maximal benefits are not achieved
at the lower dose.

All of these agents produce, with variable frequency, headache,
nausea, diarrhea, vomiting, fatigue, insomnia, muscle cramping,
pain, and abnormal dreams. These side effects are frequently a con-
sequence of overly rapid dose escalation, although they will occur
in a minority of patients during treatment with standard dosing
strategies. When intolerable side effects develop and/or persist dur-
ing treatment with any of these agents, dose reduction is prudent.
Such reductions may reduce adverse effects and permit patients to
continue treatment. Clinicians are advised to familiarize themselves
with prescribing information regarding other side effects, drug in-
teractions, and contraindications before using these agents for any
purpose. Todate, there are no reports suggesting that the use of
these agents in individuals with neurologic disorders is associated
with altered seizure frequency. Nonetheless, remaining vigilant for
the development of seizures and/or changes in seizure frequency is
recommended.

If this strategy produces improvements, we taper the first medica-
tion (methylphenidate) to determine whether the benefit is best
attributed to the combination of medications or instead to the
cholinesterase inhibitor alone. Some patients will respond to stimu-
lants alone, some to cholinesterase inhibitors alone, some to either
or both classes of medication, and some to neither. In all cases,
treatment of attention and processing speed impairments remains a
matter of empiric trial.
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vi. MEMORY IMPAIRMENT

A. Clinical background

1.

Occurrence and prevalence. Impairments of working, declara-
tive, and procedural memory are common cognitive manifes-
tations of many neurologic and neuropsychiatric conditions.
Declarative memory impairment is, among these, the most com-
mon reason for neuropsychiatric evaluation and treatment. In
most cases, this and other memory impairments are comorbid
with other cognitive and neurobehavioral problems. Alcohol
amnestic disorder (also known as Korsakoff syndrome or Korsakoff
psychosis), transient global amnesia (TGA), and MCI are the most
common causes of isolated impairment of declarative memory.
Memory impairment may develop as a complication of elec-
troconvulsive therapy (ECT). Amnesia may also be a feature
of some seizures (i.e., complex partial or generalized seizures),
severe alcohol intoxication (““alcoholic blackouts’’), and a conse-
quence of a variety of nutritional, metabolic, endocrine, and toxic
conditions.

Phenomenology. In clinical practice, impairment of declarative
memory is the most commonly recognized form of memory dys-
function. As described earlier, declarative memory refers to new
learning (encoding) and retrieval of both semantic (conceptual)
and episodic (autobiographic or event-related) information.
Working memory describes the process of keeping information
in mind or “on-line” for short-term use in processing addi-
tional information, and overlaps with immediate memory and
sustained attention. When present, impaired working memory
may contribute to impairment in new learning and retrieval.
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Impaired learning reflects an inability to encode new in-
formation. In some contexts, and particularly in the setting
of traumatic and hypoxic-ischemic brain injuries, this form of
memory impairment is described as anterograde amnesia. Pa-
tients with severe “pure” forms of this problem are unable to
learn new information subsequent to the onset of their condition
(e.g., memory stimuli, facts about their injuries, current time,
and location, etc.), but are able to retrieve previously learned
information (e.g., name, date of birth, or major life events,
etc.). Individuals with severe anterograde amnesia sometimes
demonstrate confabulation, the unconscious filling of gaps in
their memory that is accepted by the individual as fact. Con-
fabulated information is usually not stable over time (often
a period as short as a few minutes). The variable nature of
confabulations distinguishes them from delusions, which de-
note fixed (i.e., sustained and unchanging) false beliefs. More
commonly, patients with anterograde amnesia demonstrate
partial impairment of their ability to learn new information;
some items are learned, some are not. Information with higher
emotional valence tend to be preferentially encoded for later
retrieval.

Retrograde amnesia denotes impaired ability to retrieve pre-
viously learned information. Patients with isolated retrograde
amnesia are unable to retrieve previously learned information,
often including autobiographic data, but retain the ability to
learn new information. Although there are a small number
of case reports describing isolated retrograde amnesia in the
setting of traumatic and vascular brain injuries, this is a rare oc-
currence. When isolated retrograde amnesia occurs, it generally
involves loss of the ability to retrieve specific autobiographic
(episodic) rather than conceptual (semantic) information. Iso-
lated retrograde amnesia is a relatively common manifestation
of conversion (psychogenic) memory disorders and psychogenic
fugue states. In clinical practice, retrograde amnesia is usually
accompanied by anterograde amnesia, with the latter generally
being more severe than the former.

Impairments of procedural memory manifest as difficulty
learning new perceptual-motor tasks and performing those
tasks once learned. Procedural memory impairments may be
difficult to distinguish from apraxia; formal neuropsychologic
assessment is often needed to make this distinction.

It is important to note that declarative memory and proce-
dural memory are distinct and dissociable. Many patients with
impaired declarative memory retain relatively normal procedu-
ral memory; the preservation of the latter carries implications
for rehabilitation efforts designed to help patients compensate
for impaired declarative learning and retrieval.

Course and prognosis. Memory impairments may be transient
and reversible manifestations of some conditions (e.g., mild
TBI, TGA, alcoholic blackouts, or ECT), static problems in
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other conditions (e.g., severe traumatic or hypoxic-ischemic
brain injuries), or progressive impairments in still others (e.g.,
MCI, or Alzheimer disease, etc.). Accordingly, the course and
prognosis of such impairments varies with the underlying con-
dition. It is important to note, however, that the development
of anterograde amnesia precludes the formation of declarative
memories during the time in which the condition is present. As
such, patients with anterograde amnesia following traumatic,
hypoxic-ischemic, alcoholic, or other acute neurologic events
should not expect to fully recover memory for information
presented during the period of anterograde amnesia. Offering
patients an explanation of this phenomenon may alleviate the
anxiety that awareness of a gap in memory may produce in
some of these individuals.
Neuropathogenesis. Memory impairment may result from injury to or
degeneration of the cortical, subcortical, and white matter elements
of the networks that serve the various aspects of memory. The specific
location of injury gives information on the type of memory impair-
ment it produces. For example, injury to the entorhinal-hippocampal
formation, fornix, mamillary bodies, and anterior/dorsomedial tha-
lamus produces impairments in new learning. Although susceptible
to damage from a large number of conditions, these structures are
particularly susceptible to the effects of hypoxic-ischemic, hypo-
glycemic, or metabolic injury (i.e., CA1l region of the hippocampus),
increased glucose metabolism in the setting of thiamine deficiency
(i.e., mamillary bodies and thalamus), trauma (i.e., hippocampus
and fornix), and Alzheimer disease (i.e., entorhinal-hippocampal
formation). By contrast, injury to the frontal-subcortical systems
is more often associated with difficulty retrieving recently learned
information. Consistent with this anatomy, TBI, cerebrovascular dis-
ease, multiple sclerosis, HIV / AIDS, and other conditions that impair
the structure or function of frontal-subcortical circuits are among
the more common causes of impaired memory retrieval. Conditions
with a predilection for damaging subcortical structures involved in
perceptual-motor processing (e.g., Parkinson disease, or Huntington
disease) are among the more common causes of impaired procedural
memory.

Acute excesses of glutamate produce a series of excitotoxic events
(i.e., increases in intracellular calcium and activation of second mes-
senger systems) that damage entorhinal and hippocampal areas
involved in memory. Such excesses are common in the setting of
traumatic, vascular, and hypoxic-ischemic brain injuries. Excitotoxic
injury thereby contributes to the development of declarative memory
impairments in these conditions. Persistent neurochemical dysfunc-
tion in these and other structures required for declarative memory,
including alterations in glutamatergic function and cholinergic func-
tion, also contribute to declarative memory impairments. Deficits in
cholinergic function are particularly common contributors to such
problems, and are believed to contribute to the declarative memory
impairments observed among individuals with Alzheimer disease,
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vascular dementia, TBI, and possibly alcohol amnestic disorder. De-

ficient or excessive catecholaminergic function in frontal-subcortical

systems may also contribute to impairments in the frontally medi-
ated aspects of memory, including working memory, retrieval of
declarative information, and procedural memory.

Diagnosis. Diagnosis requires first a careful description of the symp-

tom of concern. Some individuals and their caregivers will use

the phrase “memory problems” to describe impairments that are
more accurately understood as difficulties with attention, language

(i.e., word-finding problems or semantic impairments), recognition

(agnosia), praxis, visuospatial function (i.e., “getting lost” due to

visuospatially mediated difficulties navigating in their environment),

and executive function. Thereafter, history should seek to identify
the onset, course, and possible etiology of the memory impairment.

Physician evaluations of memory generally make use of one or

more bedside assessments. The MMSE is particularly useful for such
evaluations given the relatively high number of items that assess
memory (three for registration, three for recall, five for temporal
orientation, and five for geographic location). Screening for memory
impairment with this measure is best made using the prompt for
new learning originally described:! “I am going to test your memory.
Please repeat these three items (e.g., apple, table, or penny).” Note
that the patient is not prompted to remember the items for later
recall; instead, recall after a short delay (no more than 5 minutes)
without cued rehearsal is assessed. If patients are unable to remem-
ber the items, then semantic or recognition cues may be provided to
determine whether recall can be facilitated. Inability to recall items
even with cues suggests impairment in new learning; facilitation
of recall by cues suggests a retrieval deficit. Although only non-cued
recall contributes to MMSE score, performance on new learning and
retrieval tasks may help the clinician understand the anatomy of the
patient’s memory impairments and develop an appropriate differen-
tial diagnosis. When this screening assessment is insufficient for the
identification and characterization of the patient’s memory difficul-
ties, formal neuropsychological testing is recommended. Following
the other diagnostic principles described in the preceding section of
this chapter is also important.

Treatment

1.  Optimize the physical health. Maximizing treatment of underly-
ing neurologic, psychiatric, medical, or substance conditions is
a prerequisite to the prescription of treatments (nonpharmaco-
logic and somatic) for memory impairments.

2. Optimize the patient’s environmentand lifestyle. Addressing envi-
ronmental factors that exacerbate or maintain memory problems
is essential. Identifying and minimizing potential sources of
overstimulation and/or distraction may permit patients with
such problems to make the most effective use of their abilities.
Providing adequate time for completion of required tasks may
allow individuals whose “memory’”” problems actually reflect
impairments of processing speed to perform more accurately
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and effectively on such tasks. Because such problems may
reflect aberrant (excessive) allocation of processing resources in
the service of normal or near-normal performance, individuals
with impairments of working memory may fatigue quickly after
sustained mental effort.2 Encouraging rehearsal of new informa-
tion and also providing environmental cues, whether written
or verbal, to facilitate retrieval of information may limit the
functional consequences of memory impairments. Encouraging
adequate rest and recovery after periods of intense or sustained
mental effort may permit patients to maximize their functional
abilities.

3. Nonpharmacologic interventions. The use of nonpharmacologic
interventions is a required component of the treatment of
memory impairment. Use of memory books, other memory
prosthetics, and technologies that assist with cued retrieval
of information may be useful.>* Two systematic reviews of
the cognitive rehabilitation literature suggest that mild mem-
ory impairments experienced by individuals with traumatic
brain injuries and stroke may be amenable to treatment with
strategy-training exercises. Although other reviews reach more
equivocal conclusions regarding the use of such interventions,®
our experience suggests that these interventions may be useful
in highly-motivated patients with relatively mild impairments,
particularly when tailored to generalize from the office to real-
world contexts. We recommend use of individually tailored
and functionally adaptive memory training and compensatory
strategies, and usually refer patients with memory impairments
to a therapist with experience in their selection and adminis-
tration.

4. Pharmacotherapy. There are no FDA-approved treatments for
memory impairments. Although several agents (i.e., donepezil,
rivastigmine, galantamine, memantine) are indicated for the
treatment of dementia due to Alzheimer disease, the FDA indi-
cations for the use of these agents does not extend to memory
specifically. The neurochemistry of memory predicts that aug-
mentation of cholinergic, stabilization of glutamatergic, and
possibly augmentation of catecholaminergic function may be
useful targets for the treatment of memory impairments. Multi-
ple case reports, open-label trials, and small-scale, double-blind,
placebo-controlled trials of cholinesterase inhibitors suggest
that these agents may be safe and effective for the treatment
of impairments in new learning and retrieval across many
neurologic conditions.®

When working memory impairments are the focus of clinical
concern, catecholaminergic augmentation may improve working
memory impairments.>” Methylphenidate is the most commonly
prescribed agent for this purpose; recommendations for the use of
this agent are described in the section on the pharmacologic treat-
ment of attention and processing speed impairments (see preceding
text).
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We recommend donepezil as a first-line agent for the treatment
of declarative memory impairment due to a neurologic condition.
This agent may also be useful for the treatment of working mem-
ory impairments.” Donepezil increases the availability of cerebral
acetylcholine by inhibiting the enzyme (acetylcholinesterase) that
metabolizes this neurotransmitter. Treatment with this agent begins
with 5 mg daily. If this dose is tolerated but does not produce im-
provements in memory after approximately 4 weeks of treatment,
titration to 10 mg daily is generally undertaken. Slower dose titration
may limit the development of treatment-emergent side effects that
are gastrointestinal in nature.

We regard rivastigmine and galantamine as second-line agents for
the treatment of memory impairments due to a neurologic condition.
These agents have shorter half-lives and require twice daily dosing.
Rivastigmine is generally started at 1.5 mg b.i.d. and increased in
1.5 mg b.i.d. increments every 4 weeks until maximal benefits are
attained or treatment intolerance develops. Galantamine is generally
started at 4 mg b.i.d. and increased in 4 mg b.i.d. increments until
maximal benefits are attained or treatment intolerance develops; if
the extended-release form of galantamine is used, treatment begins
with 8 mg daily and is titrated in 8 mg daily increments until
maximal benefits are attained or treatment intolerance develops. The
side effects and cautions regarding the use of this class of medication
are as described for the treatment of attention and processing speed
impairments (see preceding text).

When cholinesterase inhibitors confer only a partial or no treat-
ment response, we generally attempt to augment these agents using
memantine. When cholinesterase inhibitors are not tolerated or con-
traindicated, we recommend an empiric trial of memantine alone.
Memantine is an uncompetitive NMDA receptor antagonist that may
secondarily improve dopaminergic function in frontal-subcortical
circuits. Treatment with memantine begins with 5 mg daily, and is
increased by 5 mg daily at intervals of 1 week until a dose of 10 mg
twice daily is reached or treatment intolerance emerges. Memantine
is generally well tolerated, although confusion may develop during
treatment initiation or dose titration. Temporary dose reduction may
mitigate this adverse effect of treatment. Drug—drug interactions are
few, but vigilance for their development is recommended.

Among patients who are unwilling to use any of these agents,
some may use and benefit from CDP-choline up to 1 mg orally
per day.® Because the FDA does not regulate the manufacturing
of CDP-choline, and because the safety profile of this agent is in-
completely characterized, we do not recommend use of this agent.
Nonetheless, CDP-choline remains a treatment option among indi-
viduals for whom no other pharmacologic interventions for memory
impairment are useful or tolerated.

References

1. Folstein MD, Folstein SE, McHugh PR. “Mini-mental state.” A
practical method for grading the cognitive state of patients for
the clinician. ] Psychiatr Res. 1975;12(3):189-198.



3. Cognitive Impairment 53

McAllister TW, Flashman LA, Sparling MB, et al. Working
memory deficits after traumatic brain injury: Catecholaminer-
gic mechanisms and prospects for treatment—a review. Brain
Inj. 2004;18(4):331-350.

Cicerone KD, Dahlberg C, Kalmar K, et al. Evidence-based
cognitive rehabilitation: Recommendations for clinical practice.
Arch Phys Med Rehabil. 2000,81(12):1596-1615.

Cicerone KD, Dahlberg C, Malec JF, et al. Evidence-based cog-
nitive rehabilitation: Updated review of the literature from 1998
through 2002. Arch Phys Med Rehabil. 2005;86(8):1681-1692.
Majid MJ, Lincoln NB, Weyman N. Cognitive rehabilitation for
memory deficits following stroke. Cochrane Database Syst Rev.
2000;3:CD002293.

Devi G, Silver J. Approaches to memory loss in neuropsychiatric
disorders. Semin Clin Neuropsychiatry. 2000;5(4):259-265.

Barch DM. Pharmacologic manipulation of human working
memory. Psychopharmacology (Berl). 2004;174(1):126-135.
Fioravanti M, Yanagi M. Cytidinediphosphocholine (CDP-
choline) for cognitive and behavioural disturbances associated
with chronic cerebral disorders in the elderly. Cochrane Database
Syst Rev. 2005;2:CD000269.

vill. LANGUAGE IMPAIRMENTS

A. Clinical background

1.

Occurrence and prevalence. Aphasia (from Greek, a- “without”” +
phasis ““utterance”) is seen in conditions that produce dysfunc-
tion in the neural networks of the dominant (in most cases)
hemisphere serving language. Aprosodia (from Latin, a- “with-
out” + pros- “to” + oide “’song, poem”’) is seen in conditions that
produce dysfunction within the neural networks of the nondom-
inant (in most cases) hemisphere serving language. Although the
frequency of aphasia is not well established, approximately one
in three stroke survivors will develop aphasia.!? The frequency
of aprosodia in this and other contexts is less well established.
Subtle functional communication impairments, including mild
word-finding and naming problems, are also manifestations of
many neuropsychiatric disorders.
Phenomenology. Disturbances of the syntax and semantics of
language are described as aphasias, and may involve impair-
ment in any of the four primary domains of language (fluency,
repetition, comprehension, and naming). The clinical features
and classification of the aphasias are described in Table 3.1.

Impairment of cortically based, sensory domain-specific stim-
ulus recognition (agnosia) is distinguished from naming impair-
ment (anomia) by demonstrating that presentation of the stim-
ulus in a different sensory modality permits naming of that
stimulus. Individuals with anomia fail to name the stimulus
regardless of the sensory modality in which it is presented.

The development of nonfluent aphasia is often associated with
depression. Whether depression in this contextis a psychological
reaction to impaired communication ability, a reflection of a
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TABLE 3.1 Classification of Aphasias

Aphasia

Fluency Repetition Comprehension Naming

Global

Broca

Transcortical motor
Conduction
Wernicke

Transcortical sensory

Mixed transcortical

Anomic

!
+
+++
!

++ +
|
|
|

+ -

+
+++

+ indicates that the function is relatively intact; — indicates that the function is impaired, although the degree

of impairment may vary from mild (as in the transcortical and anomic aphasias) to severe (as in Broca and

Wernicke aphasia).

shared neurobiologic underpinning (i.e., left frontal stroke), or
both, is a matter of controversy.

Nonfluent aphasias (and particularly Wernicke aphasia) are
sometimes associated with paranoia or frank psychosis. Again,
the relative contributions of psychological reaction to impaired
understanding of the environment, neuroanatomic areas associ-
ated with psychosis in other conditions (i.e., planum temporale),
or both, remains uncertain.

Impairments of the affective and kinesic aspects of language
production are described as nonfluent aprosodias, and manifest
as flat or monotonous expressions that fail to communicate
emotional relevance and subtlety. Impairments of the ability
to appreciate the affective and kinesic aspects of the com-
munications of others are described as prosodic comprehension
impairments. Inability to repeat phrases using the same affective
and kinesic import with which they are expressed describes
conduction aprosodia.

Although nonfluent aphasia is associated with depression,

nonfluent aprosodia may be confused with depression: The
relative paucity of affective import and gesturing during com-
munication may be mistaken for the monotonous speech and
psychomotor deficits of depression.
Course and prognosis. The course and prognosis of aphasia is
highly variable, and appears to be influenced strongly by le-
sion type and location, age, education, and handedness, among
other variables.? In general, patients with aphasia due to cortical
injuries tend to recover less fully than patients with apha-
sia following white matter or subcortical injuries. Advanced
age, lower premorbid educational levels, strongly lateralized
language function, and associated neurologic comorbidities
(e.g., hemiplegia, or visual field defects) appear to negatively
influence recovery from aphasia.
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Spontaneous recovery from aphasia tends to be greatest during
the first 3 months after onset, with most additional spontaneous
recovery occurring over the next 3 months. Without treatment, the
prognosis for spontaneous recovery of aphasia thereafter is poor. The
functional consequences of aphasia are considerable, and persistent
language dysfunction contributes substantially to reduced quality of
life.2

The course and prognosis for recovery from aprosodia is not well

defined.
Neuropathogenesis. In most individuals, including left-handed indi-
viduals, the syntax and semantics of language are functions of the
dominant hemisphere. By contrast, prosody is, in most individuals,
a function of the nondominant hemisphere. Aphasia and aprosodia
reflect injury to or dysfunction of the cortical, white matter, or sub-
cortical elements (alone or in combination) of the networks serving
language. Vascular injury (e.g., stroke in any of its forms) is by far the
most common cause of aphasia and aprosodia, although traumatic,
neoplastic, infectious (and especially type I herpes simplex virus),
and other causes are described.

The neurochemistry of language has not been described fully.

However, pharmacologic interventions studies (see subsequent text)
suggest that catecholaminergic and cholinergic systems are likely to
play a critical role in this domain of cognition.
Diagnosis. The assessment of individuals with aphasia entails testing
of each of the major domains of language (fluency, repetition, com-
prehension, and naming). This assessment should include testing
of both verbal and written (reading and writing) communication.
Among individuals whose primary means of communication is In-
ternational Sign Language or Braille, assessment of communication
by these means is essential. Additionally, assessment of motor (i.e.,
limb, and buccofacial) and sensory (i.e., visual, auditory, and tactile)
function must discriminate between aphasia and aphemia (impaired
motor output required for speech usually manifest as mutism without
other evidence of aphasia); verbal (speech) apraxia, impaired sequenc-
ing of motor output required for verbal communication; agraphia,
impaired writing ability without impaired verbal ability; dysarthria,
weakness of the muscles required for speech; dysphonia, weakness
of the laryngeal muscles required for phonation; pure-word deafness,
an auditory agnosia for words in the setting of normal hearing and
comprehension of non-language sounds; visual agnosia for words, an
impaired ability to recognize written words (often accompanied by
agnosia for faces) despite intact verbal comprehension; alexia, inabil-
ity to read without impaired verbal comprehension; and other motor
and sensory impairments that may interfere with communication.

The MMSE is often used as a screening assessment for aphasia. It
contains several items assessing language, including repetition (“no
ifs, ands, or buts”), naming (“pen,” “watch”), and comprehension
(3-step command). The latter item is understood more accurately
as an assessment for ideational praxis; failure to perform correctly
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the 3-step item on the MMSE requires the clinician to “dissect”

this problem to determine whether it reflects an impairment of

ideational praxis, ideomotor apraxia for one of the elements of this
task, language comprehension difficulties, impairments of working
memory or attention, or other sensorimotor impairments.

A more careful bedside assessment of language among individ-
uals suspected of suffering from aphasia is recommended. This
assessment should include: Fluency, including phrase length, word
finding, grammatical structure; repetition of agrammatical, simple,
and complex statements; comprehension of yes/no, true/false, and
short-story questions; and naming of objects and parts of objects.
Evaluation by a speech-language pathologist or neuropsychologist
is often helpful for this purpose, and may assist in the characteriza-
tion of the type and severity of aphasia and also in the development
of a language rehabilitation plan.

Assessment of prosody parallels the assessment of aphasia: Pro-
sodic fluency, repetition, and comprehension is required. For this
purpose, we often use variations of the phrase ““He is going to sing.”
For example, “He is going to sing?”” communicates surprise that it is
this individual, among others, who will be singing; “‘He is going to
sing?”” communicates surprise that this individual will be singing in
the future; and ““He is going to sing?”” communicates surprise that
what this individual will be doing is singing (as opposed to speaking,
for example). We usually begin by asking the patient to repeat each
variation of the phrase used so as to reproduce exactly the manner
in which it is stated by the examiner. The patient is then asked to
interpret the meaning of each variation of the phrase as stated by the
examiner. Finally, the examiner asks the patient to state each phrase
so as to communicate the meaning specified by the examiner. Referral
to a speech-language pathologist or neuropsychologist for more
detailed and formal assessment of aprosodia may be of diagnostic
value and also useful for treatment planning.

Treatment

1. Optimize the physical health. Maximizing treatment of under-
lying neurologic, psychiatric, or general medical conditions is
a prerequisite to the prescription of treatments (nonpharmaco-
logic and somatic) for language impairments.

2. Optimize the patient’s environment and lifestyle. As described
earlier in this chapter, addressing environmental factors that
exacerbate or maintain language problems is essential. Identi-
fying and minimizing potential sources of overstimulation and
distraction may permit patients with such problems to make
the most effective use of their abilities. Providing adequate
time for completion of required tasks may allow individuals
with word-finding difficulties to communicate more accurately
and independently. Interacting with an individual with aphasia
should allow the patient to attempt to communicate indepen-
dently to the greatest extent possible; this approach, sometimes
structured as a “constraint-induced” therapy for aphasia, may
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facilitate recovery of functional language abilities and reduce the
aphasic patient’s feelings of frustration and inadequacy.’ Using
direct, simple, and concrete communication with the patient,
and encouraging the same of the patient, may also facilitate
functional adaptation despite persistent aphasia. Augmenting
verbal communication with pointing (whether to real objects,
pictures, or items on a communication board) may also be use-
ful. Encouraging both the patient and individuals interacting
with the patient to state their intended meaning (rather than
using prosody to create meaning and nuance in those commu-
nications) may allow patients to understand others and to be
understood by others correctly despite persistent aprosodia. En-
couraging adequate rest and recovery after periods of intense or
sustained mental effort also permits patients to maximize their
functional abilities.

Nonpharmacologic interventions. The use of nonpharmacologic
interventions is a requisite component of the treatment of lan-
guage impairments. Cicerone et al.,*’ based on two systematic
reviews of the cognitive rehabilitation literature, strongly rec-
ommend the use of nonpharmacologic interventions for the
treatment of aphasia, aprosodia, and non-aphasic functional
communication impairments experienced by individuals with
traumatic brain injuries and stroke. We concur with this rec-
ommendation, and routinely refer patients to a speech therapist
with experience in their selection and administration.

Cognitive rehabilitation of aphasia combined with admin-
istration of piracetam® or bromocriptine® improves aphasia
outcome, even in the late period after onset, when compared
with cognitive rehabilitation combined with placebo. Although
piracetam is not available in the United States, we often combine
speech-language therapies with other pharmacologic interven-
tions (described in the subsequent text). Although our expe-
rience can only be regarded as anecdotal, we have observed
similar superiority to this combined-treatment approach dur-
ing the acute rehabilitation of individuals with aphasia due to
stroke or TBI. Accordingly, we recommend use of a combined
cognitive rehabilitation-pharmacotherapy approach.

There is emerging evidence that slow frequency (1 Hz) repet-
itive transcranial magnetic stimulation applied to the nondom-
inant posterior pars triangularis (a portion of the nondominant
homolog of Broca area) may improve nonfluent aphasia.l? Al-
though it is premature to recommend the use of this treatment
in routine clinical practice, we strongly encourage clinicians
to remain apprised of the evidence regarding this intervention
and to consider its use pending the availability of additional
information describing its safety and efficacy.
Pharmacotherapy. There are no FDA-approved treatments for ap-
hasia, and the literature describing pharmacotherapy for aphasia
is limited to several small-scale, open-label studies describing
various dopaminergic augmentation or donepezil.! The a priori
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rationale for the use of these agents is limited, but includes:
(a) The possibility that pharmacologically mediated improve-
ments in motor function, attention, speed of processing, and
memory may facilitate recovery of language skills; and (b) lab-
oratory and clinical evidence suggesting that such agents may
partially restore metabolic function in the areas damaged by
stroke, trauma, and other conditions that produce aphasia.
However, clinicians are encouraged to remain mindful of the
fact that the efficacy and safety of pharmacologic treatments of
aphasia are not well established.

In light of evidence that methylphenidate may also facilitate re-
covery of motor impairments and emotional disturbances following
a stroke,!! this agent is our first-line choice when a pharmacologic
treatment of aphasia (alone or in combination with cognitive reha-
bilitation) is undertaken. Treatment is generally initiated at 5 mg
twice daily, a titrated to a target dose of 0.15-0.3 mg/kg b.i.d. in
5 mg b.i.d. increments every 3 to 5 days. When this agent fails to
afford improvements in aphasia at maximally tolerated doses, we
generally augment methylphenidate with or switch entirely to treat-
ment with donepezil 5 mg daily. If tolerated but not fully effective
after 2 to 4 weeks of treatment, the dose of donepezil is increased
to 10 mg daily. As suggested in the preceding text, these agents are
best provided as adjuncts to cognitive rehabilitation interventions.

It has been suggested that dopaminergic dysfunction may con-
tribute to aprosodia. At present, there is only one report describ-
ing improvement in poststroke aprosodia during treatment with
the dopamine agonist bromocriptine.!> Although interesting and
encouraging, we recommend the use of nonpharmacologic interven-
tions alone pending additional evidence demonstrating effectiveness
of medications for the treatment of aprosodia.
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IX. AGNOSIA

A. Clinical background

1.

Occurrence and prevalence. The development of agnosia (from
Greek, a- “without” + gnosis- “’knowledge”’) as an isolated cog-
nitive deficit is relatively rare, and is most often a consequence
of a stroke. Agnosia is more commonly seen as a feature of
dementing illnesses such as Alzheimer disease, dementia with
Lewy bodies, frontotemporal dementia, and vascular dementia.
Phenomenology. Agnosia is characterized by an inability to in-
tegrate sensory information at a cortical level regarding objects,
people, sounds, shapes, or smells (cortically based perception)
and to attach meaning to those percepts (association). Visual
agnosia is the most common type of agnosia. Individuals with
visual apperceptive agnosia are unable to recognize the features of
visual stimuli. This results in an impaired ability to recognize,
discriminate between, and copy visual stimuli. Individuals with
visual associative agnosia perceive the constituent elements of
visual stimuli but are unable to recognize them; in contrast to
individuals with visual apperceptive agnosia, they are able to
copy visual stimuli. Common forms of visual agnosia include
object agnosia, an inability to identify objects (that may involve
some, but not all, object categories); form agnosia, an inability to
recognize the whole object due to impaired recognition of one
or more of its parts; shape agnosia, an inability to recognize the
shape of the object despite recognition of its other features (e.g.,
color, size, etc.); finger agnosia, an inability to recognize figures on
the hand—sometimes seen in the setting of Gerstmann syndrome
that also includes agraphia (inability to write), acalculia (inability
to calculate), and left—right disorientation; mirror agnosia, an in-
ability to recognize objects or activity in either the left or right
field of view; ““pure alexia’ or alexia without agraphia, an inability
to read despite preserved perception of letters, words, and/or
sentences (evidenced by ability to copy the text that they cannot
“read”); color agnosia, an inability to recognize colors despite
the ability to distinguish between colors—this deficit is distinct
from central achromatopsia, which refers to a cortically based
impairment of color perception; simultanagnosia, the inability
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to synthesize multiple elements in a simultaneously displayed
visual presentation into a cohesive whole despite recognition
of its constituent elements; and prosopagnosia, an inability to
recognize familiar faces (sometimes including the patient’s own
face).

Visual agnosia features prominently in Bdlint syndrome, an ac-
quired disturbance in the ability to perceive the visual field as a
whole resulting from the combination of simultanagnosia, optic
ataxia (an impairment of visually guided reaching), and oculomo-
tor apraxia (an impairment of saccadic initiation). Deficits in face
recognition may also contribute to Capgras syndrome, a delu-
sional misidentification syndrome where the patient believes
that a familiar person has been replaced by an impostor or exact
double despite recognition of the familiarity of that person’s
appearance and behavior.! Deficits in face recognition may also
be related to impaired social development among patients with
Asperger syndrome.!

The auditory agnosias involve an inability to recognize au-
ditory stimuli, and include auditory agnosia, an inability to
recognize environmental sounds (e.g., a dog’s bark, a car engine,
etc.); auditory/verbal information agnosia, also known as pure-word
deafness, an inability to recognize verbal stimuli in the absence
of impaired language comprehension; and receptive amusia, an
inability to recognize music. Auditory agnosia is distinct from
cortical deafness, a condition where there is a cortically based
failure to perceive auditory stimuli despite intact peripheral
hearing.

Tactile agnosia refers to an inability to recognize somatosensory
stimuli. Common forms of tactile agnosia include astereognosia,
an inability to recognize objects by touch; and agraphesthesia, an
inability to recognize a number or letter written on the skin
(usually the palm or first finger).

Olfactory agnosia refers to an inability to recognize stimuli by
smell. Gustatory agnosia refers to an inability to identify stimuli
by taste.

Anosognosia refers to an inability to recognize disease in one-

self (from Greek a- “without,” nosos- ““disease” and gnosis-
“knowledge”’). Although sometimes used to describe impaired
ability to recognize hemiplegia (generally on the left), the term
is used more generically in common practice to refer to an
unawareness of motor and cognitive deficits as well as a lack
of awareness of illness (such as seen commonly among individ-
uals with Alzheimer disease and schizophrenia).
Course and prognosis. Agnosia may be transient in the setting of
mild focal cerebral insults (e.g., a small stroke), static in the set-
ting of more severe focal cerebral insults (e.g., stroke, neoplasm,
or traumatic contusion), or progressive (e.g., in neurodegenera-
tive disorders).

B. Neuropathogenesis. As suggested in the preceding text, the develop-
ment of agnosia is predicated on damage to or dysfunction of the
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posterior cortical white matter, or subcortical structures involved in

sensory processing. Visual agnosia reflects impairment of unimodal

(isotypic) visual association cortex or the white matter connecting

primary visual and unimodal visual association cortex, in the ventral

occipitotemporal-processing pathway. In particular, damage to the
left ventral occipitotemporal visual processing pathway is associated
with visual agnosia, and is often accompanied by a right visual field
defect.? Prosopagnosia, however, is more commonly associated with
bilateral lesions to the gray and/or white matter of the occipitotem-
poral gyri, and in particular, the inferior longitudinal fasciculus
connecting the occipital and temporal cortices. Auditory agnosia
reflects the effects of injury to unimodal auditory association cor-
tex or the subcortical white matter connecting primary auditory
cortex (Heschl gyrus) to unimodal auditory association cortex. Tac-
tile agnosia reflects injury to unimodal sensory association cortex
or the white matter connections between primary sensory cortex

(post-central gyrus) and unimodal sensory association cortex.

Diagnosis. The identification of agnosia requires specific assessment

of sensory function in the domain of impairment as well as the

patient’s ability to recognize stimuli presented in that domain. To
make the diagnosis of agnosia, the clinician must first establish that
primary sensory function is intact. Presentation of stimuli in the
affected sensory domain (and relevant to the specific agnosia from
which the patient is thought to suffer) is required. Visual, tactile,
and nonverbal agnosias must also be distinguished from anomia;
in the former, the patient is unable to identify the object in one
sensory domain (e.g., visual), but is able to identify the object when
presented in another domain (e.g., tactile, auditory); in the latter, the
patient is able to recognize, copy, describe, and/or use the object
correctly, but is unable to name it regardless of the manner in which
it is presented. Impaired ability to name objects on the MMSE there-
fore entails clarification of that deficit as either agnosia or anomia.

The diagnosis of pure-word deafness requires first identification of

the inability to recognize language when presented verbally but

preserved language recognition when presented in written form.

Formal neuropsychological assessment may be useful for the char-

acterization of the type and severity of agnosia. Identification of

preserved recognition abilities through such testing may facilitate
the development of compensatory strategies for agnosia.

Treatment

1. Optimize the physical health. Maximizing treatment of under-
lying neurologic, psychiatric, or general medical conditions is
a prerequisite to the prescription of treatments (nonpharmaco-
logic and somatic) for agnosia.

2.  Optimize the patient’s environment and lifestyle. Address envi-
ronmental factors that exacerbate or maintain agnosia. Identify-
ing and minimizing potential sources of overstimulation and /or
distraction may permit patients with such problems to make the
most effective use of their abilities. Organizing the environment
and interactions so as to capitalize on preserved recognition
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abilities may allow compensation for impairments. For example,
providing tactile and/or auditory cues to individuals with vi-
sual agnosias may minimize the functional consequences of that
impairment. Encouraging adequate rest and recovery after pe-
riods of intense or sustained mental effort also permits patients
to maximize their functional abilities.

Nonpharmacologic interventions. There is limited evidence that
nonpharmacologic interventions improve visual agnosia.>* Al-
though the evidence for the benefits of nonpharmacologic
treatments of agnosia generally consists of small-scale, noncon-
trolled studies, the lack of evidence regarding the effectiveness of
other therapies leads us to recommend cognitive rehabilitation
interventions as the first-line treatments for agnosia. We recom-
mend referral of individuals with agnosia to speech-language
and occupational therapists with experience in the use of these
interventions.

Pharmacotherapy. There are no FDA-approved pharmacothera-
pies for agnosias, and this type of cognitive impairments has not
been the subject of pharmacologic treatment trials. Accordingly,
we do not recommend any pharmacologic treatments for the
agnosias.
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X. APRAXIA

A. Clinical background

1.

Occurrence and prevalence. The development of apraxia (from
Greek, a- “without” + praxis- “practice, action, doing”) is a
common consequence of stroke, severe TBI, and other acute
neurologic conditions. Although the frequency of apraxia across
all these conditions is not well established, estimates of post-
stroke apraxia range from 13% to 28%, and are more than twice
as common following left-hemisphere than right-hemisphere
stroke.!~3 The development of poststroke apraxia is associated
with greater stroke severity, > and may be more common among
stroke survivors of advanced age.2

Among the neurodegenerative and movement disorders,
prominent ideomotor apraxia (defined in the subsequent text)
is a hallmark feature of corticobasal degeneration, and is a rel-
atively common feature of Alzheimer disease, dementia with
Lewy bodies, Parkinson disease, frontotemporal dementia, and
progressive supranuclear palsy.
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Apraxia may also occur in a developmental form (i.e., devel-

opmental apraxia) in which it is present from birth and becomes
evident as children fail to reach normal motor and/or speech
milestones. This is a relatively rare disorder, not clearly asso-
ciated with specific brain lesions, and its frequency is not well
established.
Phenomenology. Apraxia refers to the inability to execute skilled
purposeful movements on demand that cannot be attributed to
basic sensory, language, or motor disturbances. Praxis requires
the ability to integrate understanding of the requested task
with the motor functions necessary for its execution. Apraxia
may affect axial (buccofacial, truncal) movements, limb, and/or
whole body movements.

Apraxia is most often classified into three types: Limb-kinetic
(or melokinetic), ideomotor, and ideational. Limb-kinetic apraxia de-
scribes the inability to make finely graded, precise, individual
finger movements on demand, leading to awkward and inaccu-
rate finger movements. Ideomotor apraxia refers to the inability to
perform gestural (pantomime) movements to verbal command
despite preservation of the same movement in a naturalis-
tic setting. This impairment may affect not only pantomime
command but also spontaneous environmentally relevant move-
ments. Ideomotor apraxia frequently involves both axial and
limb movements. Ideational apraxia refers to the inability to
carry out a complex sequence of movements despite preserved
ability to correctly execute the individual components of that
sequence. Ideational apraxia is most often seen in the setting
of acute confusional states, dementias, and other disorders af-
fecting frontal-subcortical function; these observations suggest
that ideational apraxia overlaps conceptually and clinically with
executive function and/or attention.*

Specific forms of apraxia include oculomotor apraxia, an impair-
ment of saccadic initiation; apraxia of eyelid opening, an inability
to initiate eyelid elevation in the absence of weakness of eyelid
musculature; buccofacial (orofacial) apraxia, and inability to per-
form facial movements on command (e.g., winking, whistling,
or blowing out a match) despite normal orofacial strength; oral
apraxia, which overlaps conceptually and clinically with bucco-
facial apraxia, but is used to describe specifically an impairment
of the ability to move the muscles of the mouth (i.e., lips,
tongue) for non-speech purposes despite normal oral motor
strength; apraxia of speech, a motor speech impairment in the
absence of aphasia or dysarthria, the most severe form of which
is aphemia (inability to articulate words despite normal language
function); swallowing (oropharyngeal) apraxia, an inability to coor-
dinate lingual, labial, and mandibular movements in the service
of swallowing in the absence of muscular weakness in these
areas; limb apraxia, which is generally used as a synonym for
ideomotor apraxia affecting a limb (usually an arm); apractic
agraphia, an impairment in writing letters and words despite
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normal sensorimotor function, visual feedback, and word and
letter knowledge; axial apraxia, an impairment of axial rotation
in the horizontal plane despite otherwise normal axial motor
function; and gait apraxia, an inability to lift the feet from the
floor despite preservation of alternating stepping action, often
described as a “magnetic” gait. Two additional forms of apraxia
are noteworthy: Sympathetic apraxia, an impairment of praxis on
the nondominant body side among individuals with hemipare-
sis of the dominant body side; and callosal apraxia, an impairment
of praxis on the nondominant body side despite normal praxis
on the dominant body side resulting from injury to or infarction
of the anterior portion of the corpus callosum.

Although impaired constructional ability and impaired ability
to dress oneself are sometimes referred to as apraxias (i.e.,
constructional apraxia and dressing apraxia, respectively), these
impairments are better regarded as manifestations of impaired
visuospatial function (see subsequent text).

3. Course and prognosis. The course and prognosis of apraxia is
highly variable: Apraxia may be transient and reversible mani-
festations of some conditions (e.g., mild stroke or TBI), a static
problem in other contexts (e.g., developmental apraxia, severe
stroke, or TBI), or progressive impairments in still others (e.g.,
neurodegenerative dementias). When apraxia develops out-
side the context of neurodegenerative and neurodevelopmental
disorders, recovery, and functional outcome are influenced
strongly by lesion type and location, age, education, and hand-
edness, among other variables. In general, patients with apraxia
due to cortical injuries tend to recover less fully than patients
with apraxia following white matter or subcortical injuries.

Zwinkels et al.> observed significant correlations between apraxia
and aphasia, impairments of visuospatial scanning, memory, at-
tention, and executive function. Patients with apraxia perform
significantly worse than the patients without apraxia on memory
tasks, and require longer period of time to complete visuospatial
scanning, attention, and language tasks. Accordingly, the presence
of apraxia may adversely affect a broad range of other cognitive
functions and contribute to functional disability.?

Neuropathogenesis. Given the variety of contexts where apraxia may

develop, it is not surprising that multiple lesion locations (cortical,

white matter, and subcortical; anterior and posterior) and types (e.g.,

vascular, traumatic, neoplastic, infections, neurodegenerative, etc.)

may produce apraxia. However, praxis is generally regarded as a

function of the dominant hemisphere, and the neuroanatomic sub-

strates of praxis are located proximate to those serving the syntax and
semantics of language. Limb-kinetic (melokinetic) apraxia is most
commonly associated with lesions of the corticospinal tract contralat-
eral to the affected hand; this observation has prompted suggestions
that this form of apraxia may be more accurately understood as an
elementary motor deficit rather than as a true apraxia. Leiguarda®
suggests that the core deficit in ideomotor apraxia may be a deficit
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of movement representations encoded in the dominant hemisphere,
possibly in premotor association areas; this might explain the com-
mon co-occurrence of ideomotor apraxia and nonfluent aphasia. By
contrast, the core deficit in ideational apraxia is deficit in semantic
knowledge for action, possibly encoded in a frontoparietal network
subserving motor sequencing.

Diagnosis. The identification of limb-kinetic and ideomotor apraxia

is predicated on assessment of motor function in the apraxic body

area and also on comprehension of language, both of which must be
intact to establish the presence of these apraxias. Testing for limb-
kinetic apraxia involves commands requiring finely graded finger
movements to command (e.g., “show me how you button a shirt;
thread a needle; etc.”). Testing for ideomotor apraxia involves com-
mands requiring axial, limb, and whole body movements, because
impairments may be present in only one of these areas. Pantomiming
movement to command (e.g., ““show me how you blow out a match;
unscrew the lid of a jar; brush your hair; or take the stance of a boxer;
etc.”) is the most common manner of testing for ideomotor apraxia.

Ideational praxis requires intact motor function, language compre-
hension, as well as attention, working memory, and executive func-
tion. Accordingly, the identification of ideational apraxia requires
concurrent assessment of these functions as well as performance of
complex sequences on command. The 3-step command on the MMSE
(i.e., “take this piece of paper in your hand, fold it in half, and place
it on the table”) is a test of ideational praxis. In clinical practice, it
may be difficult to discriminate between ideational apraxia, mem-
ory or comprehension deficits, and the motor sequencing function
commonly ascribed to executive function.

Several bedside assessments of praxis are available.>” Although
potentially useful, it is not clear that these assessments afford better
sensitivity or specificity for apraxia than does a well-informed and
thorough neurobehavioral assessment. When apraxia is identified at
the bedside, formal assessment by a speech-language pathologist,
occupational therapist, or neuropsychologist may be very useful for
the identification of the type and severity of apraxia, and is required
for the development of an adequate treatment plan for this problem.
Treatment
1. Optimize the physical health. Maximizing treatment of under-

lying neurologic, psychiatric, or general medical conditions is
a prerequisite to the prescription of treatments (nonpharmaco-
logic and somatic) for apraxia.

2. Optimize the patient’s environment and lifestyle. Addressing
environmental factors that exacerbate or maintain apraxia is
essential. Identifying and minimizing potential sources of over-
stimulation and/or distraction may permit patients with such
problems to make the most effective use of their abilities. Pro-
viding adequate time for completion of required tasks may
allow individuals with mild apraxia to perform accurately and
relatively independently. Modifying task demands by setting
up items of a task (e.g., for hygiene, cooking, eating, transfers,
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etc.) or modifying the need for such tasks (e.g., cutting hair short
so as to obviate the need for its brushing; microwave use in lieu
of stove-top cooking; etc.) may allow individuals with apraxia
to maximize their functional independence. Keeping directions
for tasks direct, simple, and concrete is essential for the success
of such environmental and lifestyle adaptations. Encouraging
adequate rest and recovery after periods of intense or sustained
mental effort also permits patients to maximize their functional
abilities.

Nonpharmacologic interventions. Three evidence-based reviews
of cognitive rehabilitation suggest that compensatory strategy
training is an effective treatment for apraxia following stroke
and TBL3-10 Although the literature describing the effectiveness
of compensatory strategy training for apraxia generally consists
of small-scale, uncontrolled treatment trials, the lack of clearly
effective pharmacologic treatments for apraxia lead us to con-
clude that compensatory strategy training should be regarded
as the first-line treatment for this cognitive impairment. We rec-
ommend that patients with apraxia be referred for treatment to
a speech-language pathologist, occupational therapist, or neu-
ropsychologist experienced in the use of compensatory strategy
training for apraxia.

Pharmacotherapy. There are no FDA-approved treatments for
apraxia, and there is no established pharmacotherapy for apraxia
when it occurs as an isolated cognitive impairment. Although
several case reports suggest that dopaminergically active agents
(i.e., amantadine, carbidopa/levodopa, and methylphenidate)
may be useful for the treatment of apraxia, the literature is not
sufficiently developed for us to recommend pharmacotherapy
for apraxia.
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XI. VISUOSPATIAL DYSFUNCTION

A. Clinical background

1.

Occurrence and prevalence. Visuospatial function refers to a
constellation of complex visual processing abilities, includ-
ing spatial awareness and attention, awareness of self-other
and/or self-object spatial relationships, visuospatial memory,
and interpretation of and navigation within the extrapersonal
space.

Impairments of visuospatial function are common conse-
quences of neurologic conditions affecting the nondominant
(usually right) hemisphere. Visuospatial dysfunction is also
a common feature of neurodegenerative disorders, and par-
ticularly those that involve posterior cortical structures (e.g.,
Alzheimer disease, dementia with Lewybodies, and corticobasal
degeneration, among others). Visuospatial dysfunction is also a
prominent feature of the syndrome of posterior cortical atrophy.
Despite the high frequency of visuospatial dysfunction across
many dementia syndromes (frontotemporal dementia being a
notable exception), impairment of this function is not included
in the DSM-based diagnosis of dementia.

Phenomenology. Visual attention permits awareness of the ex-
trapersonal space as well as the ability to shift the focus of
awareness from one extrapersonal event to another. The pro-
totypical impairment of visual attention is unilateral hemispace
neglect. This impairment refers to an inability to attend to sen-
sory events in one hemispace (usually, but not always, the left
hemispace) in the absence of elementary sensorimotor deficits
that better account for this impairment. Although visual ne-
glect may be the most obvious manifestation of impaired spatial
attention, this impairment is often multimodal: It frequently
involves hemi-inattention to auditory, somatosensory, and oc-
casionally olfactory stimuli, and reduces motor exploration of
the affected hemispace even on the unaffected side of the body.!
In severe forms, unilateral neglect may result in complete inat-
tention to the involved hemispace. Patients may shave, groom,
and dress only the unaffected side; ignore food, reading ma-
terial, and individuals in the affected hemispace; orient to the
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unaffected hemispace in response to stimuli coming from the
affected hemispace; and tonically rotate to the unaffected hemis-
pace when sitting or supine. In more subtle forms, sometimes
described as unilateral hemi-inattention rather than as neglect,
impairments may not be identified easily by observation of
spontaneous behavior but only by examination (see subsequent
text).

Visuospatial memory impairment, also described as topo-
graphic disorientation, refers to an acquired inability to learn
and/or retrieve information related to spatial relationships
between places. For example, patients with impairment of topo-
graphic orientation may be unable to locate a building in a city,
to describe either verbally or with a map the route from one
location to another, or even to find their room at home.

Impairments of constructional ability are sometimes described
as “constructional apraxia,” but this is a misnomer. Perfor-
mance on construction tasks (usually a figure copy of some
sort) requires normal visual acuity, the ability to perceive the
elements of the item to be copied, executive function to organize
execution of the task, and the motor abilities to carry out the
task. Assuming visual function and motor ability are normal,
impaired constructional ability is better understood as a man-
ifestation of spatial inattention (including unilateral neglect),
executive dysfunction, or both.

Impairment of dressing ability is sometimes described as ““dress-
ing apraxia,” but this too is a misnomer. Dressing requires the
ability to align the axis of the body and / or limb with the garment
to be donned. This requires normal visual acuity, the ability to
perceive the elements of the item to be placed on the body,
executive function to organize execution of the task, and the
motor abilities to carry out the task. Assuming visual function
and motor ability are normal, impaired dressing ability is better
understood as a manifestation of spatial inattention (including
unilateral neglect), executive dysfunction, or both.

3. Course and prognosis. The course and prognosis of visuospatial
dysfunction is highly variable: Impairment may be transient
and reversible manifestations of some conditions (e.g., mild
stroke or TBI), a static (e.g., severe stroke or TBI), or progres-
sive impairment (e.g., neurodegenerative dementias, posterior
cortical atrophy). Functional outcome is influenced strongly
by lesion type and location, age, education, and handedness,
among other variables. In general, patients with cortically based
visuospatial dysfunction tend to recover less fully than patients
whose impairment is due to white matter or subcortical injury
or dysfunction.

B. Neuropathogenesis. Visuospatial function is predicated on the in-
tegrity of a distributed neural network that includes elements of the
reticular system, thalamus, superior colliculus, striatum, posterior
parietal cortex, frontal eye fields, and parietal cortex. Visuospa-
tial function displays a pattern of marked nondominant (right)
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hemispheric specialization, and the nondominant (right) parietal cor-
tex appears to be an essential element of the network serving spatial
attention and also constructional and dressing abilities. Nonetheless,
hemi-inattention is occasionally, and usually transiently, seen fol-
lowing injury to the dominant (left) hemisphere. Impairment of any
element of the network serving visuospatial function may produce
deficits in this domain.

Visuospatial memory appears to have as a critical element a region
of the parahippocampal gyrus known as the parahippocampal place
area (PPA).2 The PPA is selectively and automatically responsive
to passively viewed scenes and weakly to single objects. The PPA
encodes the geometry of the local environment, and thereby permits
the development of memory for it (topographic orientation).

Deficits in the availability of acetylcholine and dopamine to the

cortical and subcortical elements of the network serving visuospa-
tial function may contribute to impairments in this domain of
cognition.
Diagnosis. The diagnosis of visuospatial dysfunction entails a thor-
ough examination of sensory (and especially vision and tactile) and
motor function, attention, memory, language, recognition, praxis,
and executive function. Impairment in each domain of neurobe-
havioral function may contribute to and/or confound the assess-
ment of visuospatial function, and interpretation of performance on
tests of visuospatial function must account for these factors.

Observation of the patient may be sufficient to identify unilateral
hemispatial neglect. Bedside assessments of spatial attention often
employ line bisection (e.g., patient is asked to mark the middle
of several lines in different orientations), target cancellation tasks,
searching tasks (e.g., finding by palpation a small object placed at
various locations on a table), and reading tasks. Patients with severe
unilateral hemispatial neglect will often bisect lines ““off center’” (bi-
ased toward the unaffected hemispace), and fail to cancel targets,
search for objects, or read text in the affected hemispace. On construc-
tional tasks (i.e., clock drawing, simple and complex figure copy),
patients with severe unilateral hemineglect fail to assess material in
the affected hemispace and therefore omit it from their drawings;
alternatively, and particularly on clock drawing tasks, patients may
draw the left hemispace (i.e., left half of the circle and numbers
7-11) up the midline of their drawings. Patients with mild unilateral
hemispace neglect (unilateral hemi-inattention) show a similar pat-
tern of impaired performance but of lesser severity. In these patients,
assessment for extinction to bilateral simultaneous stimulation may
be revealing: Patients may acknowledge the examiner’s touch (stim-
ulation) of either hand (or foot or face) independently, but fail to
acknowledge (extinguish) stimulation of the contralesional hand to
bilateral simultaneous stimulation.

Impaired visuospatial memory may be identified by asking the
patients to locate a building in a city, to describe either verbally or
with a map the route from one location to another or even to find
their room at home or in the hospital.
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Impairments of constructional ability may reflect unilateral hemis-
patial neglect, but may also occur in the absence of overt neglect.
Bedside assessments of construction include drawing tasks as noted
in the preceding text, as well as puzzle assembly and construction
using blocks, sticks, or other objects. Poor performance on tasks of
constructional ability in the absence of frank neglect and elemen-
tary sensorimotor deficits most often reflect impairments of either
visuospatial function or executive function. Observing patients as
they perform constructional tasks is essential for discriminating
between visuospatial- and executive function-based constructional
ability impairments. Impaired constructional ability based on exec-
utive dysfunction is evident in poor task planning and execution. By
contrast, impaired constructional ability based on visuospatial dys-
function is evident in poor visual scanning of the item to be copied
and often by impaired ability to appreciate that the object produces
appears different than the item to be copied. It has also been sug-
gested that the pattern of impairment differs between patients with
right- and left-hemisphere lesions: Patients with right-hemisphere
lesions employ a disorganized and ““piecemeal”” approach resulting
in problems with the overall figure design, whereas patient with
left-hemisphere lesions omit or misplace internal details in the copy
of the figure.3

Identification of impaired dressing ability requires observation
of the patient performing such tasks. However, a challenge to this
ability can be devised by turning inside-out the sleeve of a coat or
the leg of a pair of pants (outside of the patient’s field of view), and
then asking the patient to don the garment. Patients with impaired
dressing ability based on visuospatial dysfunction are often unable
to solve the problem presented by this maneuver.

Treatment

1. Optimize the physical health. Maximizing treatment of underly-
ing neurologic, psychiatric, and general medical conditions is
a prerequisite to the prescription of treatments (nonpharmaco-
logic and somatic) for visuospatial dysfunction.

2. Optimize the patient’s environment and lifestyle. Addressing en-
vironmental factors that exacerbate or maintain visuospatial
dysfunction is essential. Identifying and minimizing potential
sources of overstimulation and/or distraction may permit pa-
tients with such problems to make the most effective use of their
abilities. Providing adequate time for completion of required
tasks may allow individuals with visuospatial dysfunction to
perform accurately and relatively independently. Modifying
task demands by setting up items of a task (e.g., for hygiene,
cooking, eating, transfers, etc.) in the unaffected hemispace,
provides cues for attention to the affected hemispace, and re-
ducing the risk of injury to the unattended hemispace, may
allow individuals with visuospatial dysfunction to maximize
their functional independence. Encouraging interaction with an
individual with unilateral hemispace neglect to present to the
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unaffected hemispace may facilitate social engagement. In the
hospital, we place the patient’s bed in the room such that the door
is in their unaffected hemispace; this facilitates the patient’s ob-
servation of their environment, and immediately places visitors
into the patient’s unaffected hemispace. Encouraging adequate
rest and recovery after periods of intense or sustained mental
effort also permits patients to maximize their functional abilities.
Nonpharmacologic interventions. Three evidence-based reviews
of the world literature regarding cognitive rehabilitation con-
clude that the evidence is sufficient to merit recommending
cognitive rehabilitation for visuospatial dysfunction.*® We
regard compensatory strategy training as the first-line interven-
tion for visuospatial dysfunction. We recommend that patients
with visuospatial dysfunction be referred for treatment to a
speech-language pathologist, occupational therapist, or neu-
ropsychologist experienced in the use of compensatory strategy
training for this problem.

Pharmacotherapy. There are no FDA-approved treatments for
visuospatial function, and there is no clearly established phar-
macotherapy for visuospatial dysfunction when it occurs as
an isolated cognitive impairment. Expert opinion based on
reviews of clinical reports (mostly open-label) suggests that
cholinesterase inhibitors, uncompetitive NMDA receptor an-
tagonists, or catecholaminergically active agents may improve
visuospatial dysfunction.” However, the literature is not suffi-
ciently developed to recommend pharmacotherapy for isolated
impairments of visuospatial function.
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xiI. EXECUTIVE DYSFUNCTION

A. Clinical background

1.

Occurrence and prevalence. Executive dysfunction is a com-
mon feature of many neurologic and neuropsychiatric disorders
that affect the frontal cortex, subcortical structures, and the
white matter connecting these areas. Among the neurodegener-
ative dementias, early and prominent impairment of executive
function is a hallmark of frontotemporal dementia (FID), in
particular.! Executive dysfunction is increasingly appreciated
as a manifestation of and predictor of disability in primary
psychiatric disorders as well. Although the exact frequencies of
executive dysfunction both within and across these conditions
are not well established, they are common, contribute signifi-
cantly to disability in multiple domains of everyday function,
and increase caregiver burden.>?

Phenomenology. Executive dysfunction may manifest as prob-
lems in one or more of the following functions: Categorization
and abstraction; problem solving; self-direction; planning and
organization of cognition and behavior; independence from
external environmental contingencies; maintenance of and flu-
ent shifting between information or behavior sets; and ex-
ecutive control of more “‘basic”’ cognitive functions such as
attention, working memory, systematic memory searching and
information retrieval, language (lexical fluency and functional
communication), praxis, and visuospatial function. Judgment
and insight are also generally considered executive functions,
although the concept of “’self-awareness” (that overlaps concep-
tually and clinically with insight) extends beyond this domain
of cognitive function.

Individuals with executive dysfunction may attend to salient
features of a task or situation but not place those details into
a larger and more useful context (i.e., they lose the “forest”
for the ““trees”), struggle to solve problems (i.e., to both rec-
ognize the nature of a problem and elaborate contextually
relevant solutions), may manifest perseverative behaviors, fail
to appreciate fully their present circumstances, and to antici-
pate consequences of their actions (i.e., demonstrate impaired
judgment and insight).

Impairments in executive function commonly co-occur with
problems in attention and/or memory, and may be misla-
beled by patients and caregivers as problems in these other
domains. Executive dysfunction is also associated with impair-
ments in other “frontally mediated”” cognitive and behavioral
functions, particular comportment and motivation. Comport-
ment and motivational impairments are more commonly re-
garded as behavioral disturbances and not as disturbances of
cognition per se. Although all these functions are sometimes
grouped under the heading of “executive function,” the treat-
ment recommendations offered here will focus more specifically



3. Cognitive Impairment 73

on the “cognitive” aspects of executive function and not on its
behavioral elements.

3. Course and prognosis. Executive dysfunction may be a tran-
sient and reversible manifestations of some conditions (e.g.,
mild TBI, substance intoxication, and/or withdrawal states,
chronic subdural hematoma, etc.), static problems in other
conditions (e.g., severe traumatic or hypoxic-ischemic brain
injuries, cerebrovascular disease, frontal neoplasm, etc.), or
progressive impairments in still others (e.g., frontotemporal
dementia, Parkinson and Huntington diseases, multiple sclero-
sis, or HIV/AIDS, etc.). Accordingly, the course and prognosis
of such impairments varies with the underlying condition on
which they are predicated.

Neuropathogenesis. Executive dysfunction may arise because of in-
jury to or dysfunction of either the closed-loop or open-loop elements
of the dorsolateral prefrontal-subcortical circuit.*> The closed-loop
elements of this circuit include Brodmann areas 9 and 10, anterior
11 and 12, and also 45-47 (on the dorsolateral surface of the frontal
lobes); the dorsolateral head of the caudate nucleus; the lateral aspect
of the globus pallidus interna and rostrolateral substantia nigra (ele-
ments of the “direct” circuit); the dorsal globus pallidus externa and
lateral subthalamic nucleus (elements of the “indirect’ circuit); the
parvocellular portions of the ventral anterior and mediodorsal tha-
lamus; and the white matter connections between these structures.
The open-loop elements of this circuit include the other cortical areas
that project to and from it (i.e., hippocampus, posterior cingulate
cortex, posterior heteromodal association cortex, limbic, and paral-
imbic structures, etc.) and also the white matter connections between
these other cortical areas and the dorsolateral prefrontal-subcortical
circuit. These open-loop elements permit the dorsolateral prefrontal-
subcortical circuit to integrate the processing of and interaction
between more “‘basic’’ cognitive processes carried on elsewhere in
the brain—in other words, to serve as the “executive in charge” of
the brain areas serving other cognitive functions.

The white matter and subcortical elements of the dorsolateral
prefrontal-subcortical circuit are anatomically segregated from but
are in close proximity and reciprocally connected to those elements
of the anterior cingulate- and the lateral orbitofrontal-subcortical cir-
cuits. These circuits serve motivation and comportment, respectively.
Because of the anatomic proximity of the white matter and subcortical
elements of these circuits, the types of injuries and diseases that com-
promise the function of one of the prefrontal-subcortical circuits often
compromise the function of the other prefrontal-subcortical circuits.

The function of the prefrontal-subcortical circuits is dependent on
a host of neurotransmitters including glutamate (serving as the pri-
mary excitatory neurotransmitter), acetylcholine, dopamine, nore-
pinephrine, serotonin (serving various modulatory functions), and
GABA (serving as the primary inhibitory neurotransmitter), among
others. Executive dysfunction may arise as a direct effect of dis-
ruption of the neurochemical modulation of these circuits, whether



74

Guide to Neuropsychiatric Therapeutics

due to toxic/metabolic perturbations, degeneration of the neuronal
bodies in the various nuclei from which these neurotransmitter pro-
jections arise, or injury to and/or demyelination of those projections
en route to their cortical and subcortical targets.

Diagnosis. Individuals with mild executive dysfunction and retained
insight into such impairment may present independently for evalua-
tion and treatment of that problem. In many conditions that produce
executive dysfunction (i.e., severe TBI, many dementias), however,
insight for that impairment may be limited or absent; in those con-
texts, others (e.g., relatives, friends, and employers, etc.) may present
the patient for evaluation and treatment. In either case, the diagnosis
first requires a careful description of the symptom of concern. As
suggested in the preceding text, many individuals will use ““memory
problems,” “forgetfulness,” or ““trouble concentrating’ to describe
impairments that are more accurately understood as difficulties with
executive function. Thereafter, history should seek to identify the
onset, course, and possible etiology of the “memory”” impairment.

Physician evaluation of executive function is generally undertaken
using one or more bedside assessment of cognition. The Frontal As-
sessment Battery6 is particularly useful for such evaluations, and
recently developed norms for this measure’ may guide the inter-
pretation of performance on this measure. The EXIT25,% for which
normative data are available,” is also useful for the assessment of ex-
ecutive function at the bedside. It is important to note that the MMSE
is not considered an adequate screening assessment of executive
function, and its use for this purpose is discouraged.

In addition to bedside or office-based assessments, observation of
performance in everyday life—directly and/or by a reliable infor-
mant—is essential for the identification of functionally significant
deficits and also remaining strengths in executive function. The de-
velopment of treatment strategies that generalize effectively beyond
the clinical setting relies on such assessments.

When screening assessments and observation of daily function
fail to adequately capture the types and severities of executive
impairments reported by patients (or their caregiver), formal as-
sessment is recommended. This assessment often includes not only
formal neuropsychologic testing, but also occupational therapy and
performance-based examinations. Following the other diagnostic
principles (i.e., assessment of emotional or behavioral conditions;
neurologic examination and neuroimaging; laboratory assessments;
etc.) described in the preceding sections of this chapter is also
recommended.

Treatment

1. Optimize the physical health. Maximizing treatment of under-
lying neurologic, psychiatric, or general medical conditions is
a prerequisite to the prescription of treatments (nonpharmaco-
logic and somatic) for impairments in executive function.

2. Optimize the patient’s environment and lifestyle. Addressing en-
vironmental factors that exacerbate or maintain problems with
executive function may be very useful. For example, identifying
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and minimizing potential sources of overstimulation or dis-
traction may permit patients with such problems to make the
most effective use of their remaining executive abilities. Provid-
ing adequate time for completion of required tasks may allow
individuals with impaired executive control of attention and
processing speed impairments to perform more accurately and
effectively on such tasks. Encouraging adequate rest and re-
covery after periods of intense or sustained mental effort may
permit patients to maximize their functional abilities. Provid-
ing environmental cues, whether written or verbal, to facilitate
retrieval of information may limit the functional consequences
of memory impairments. Using direct, simple, and concrete
communication with the patient, and encouraging the same
of the patient, may also facilitate adaptation to functional with
functional communication problems arising from executive dys-
function. Similarly, using simple and concrete verbal, written, or
manual cues to assist with task performance may allow patients
to function more independently despite executive dysfunction.
Toward that end, written or electronic ““day timers” (organizers)
are often very helpful—so that these organizers are sometimes
referred to by patients (and others) as their ““peripheral brains.”
Nonpharmacologic interventions. On the basis of expert review
of the cognitive rehabilitation literature, the American Congress
of Rehabilitation Medicine recommends compensatory strat-
egy development for the treatment of executive dysfunction
among individuals with TBIs, stroke, and other neurologic con-
ditions.'%!! Our experience suggests that these interventions
may be useful in highly motivated patients with relatively mild
impairments and preserved insight, particularly when com-
pensatory strategies are tailored to generalize from the office
to real-world contexts. We recommend compensatory strat-
egy training for individuals with executive dysfunction due to
neurologic disorders, and refer patients to speech therapists,
occupational therapists, and neuropsychologists with expertise
in the provision of such training.

When patients present with more severe impairments, treat-
ment may be directed instead at training caregivers to serve as
the patient’s “executive” for daily routines and to compensate
entirely for the patient’s impairments. This approach is par-
ticularly important when the patient’s executive dysfunction
requires direct supervision to remain safe at home or in other
settings (e.g., to cope with unexpected emergencies that might
threaten life or limb, or that leave him or her vulnerable to
exploitation by unscrupulous individuals). We also recommend
the provision of compensatory strategy training for caregivers of
individuals with severe executive dysfunction by an experienced
speech or occupational therapist or by a neuropsychologist.

There is emerging evidence that cognitive rehabilitation in-
terventions targeting executive dysfunction may improve the
functional abilities of individuals with schizophrenia and other
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severe and persistent mental illnesses.'? Although the literature
is not developed sulfficiently to recommend routine use of cog-
nitive rehabilitation in this context, clinicians are encouraged
to stay apprised of this rapidly developing area of nonphar-
macologic intervention for the executive function impairments
associated with mental illnesses.

4. Pharmacotherapy. There are no FDA-approved treatments for
executive dysfunction. The neurochemistry of attention predicts
thataugmentation of cerebral catecholaminergic and cholinergic
function, as well as augmentation or stabilization of glutamater-
gic function, may be useful targets for the treatment of executive
dysfunction. The evidence regarding pharmacotherapy for ex-
ecutive dysfunction is composed of case reports, case series,
small-scale open-label studies, and a few double-blind placebo-
controlled trials.

Based on these reports, we recommend methylphenidate for the
treatment of executive function when accompanied by impairments
in arousal, attention, and/or processing speed. Treatment with
methylphenidate generally begins with doses of 5 mg twice daily
and is gradually increased in increments of 5 mg twice daily until
either beneficial effect or medication intolerance is achieved. Most
studies suggest that optimal doses of methylphenidate are in the
range of 20 to 40 mg twice daily (i.e., 0.15-0.3 mg/kg/twice daily).
This medication generally takes effect quickly (within 0.5-1 hour
following administration), although this effect may wane after only
a few hours. Therefore, the first issue in the administration of this
agentis determining optimal dose and dosing frequency. Individuals
requiring relatively high and frequent doses of methylphenidate may
benefit from use of longer-acting preparations of this medication.

Mild increases in heart rate and /or blood pressure may occur dur-
ing treatment with psychostimulants, although these tend to occur
relatively infrequently in patients without other cardiac or vascu-
lar problems and are only rarely of sufficient magnitude to merit
discontinuation of these agents. Serious adverse reactions to these
medications are most often related to increases in cerebral dopamine,
and to a lesser extent cerebral norepinephrine activity, and include
paranoia, dysphoria, anxiety, agitation, and irritability. However,
these adverse effects are in practice very uncommon at doses typi-
cally used to treat attention and speed of processing impairments.
Although lowering seizure threshold is often cited as a risk associ-
ated with the use of these agents, this risk appears to be minimal,
even among individuals with epilepsy. Clinicians are advised to
familiarize themselves with prescribing information regarding side
effects, drug interactions, and contraindications before using these
agents for any purpose.

As noted earlier, careful pretreatment assessment of executive
function and related impairments is essential. In the absence of ob-
jective assessment, reports of subjective improvement in cognition
or daily function during treatment with these agents are frequently
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used as a measure of treatment response. However, subjective re-
ports of improvement in the absence of improvement on objective
measures of cogniton should prompt reevaluation of the etiology of
those impairments. Because stimulants may improve mood, increase
motivation, or lessen fatigue, discrepancy between subjective and
objective measures of improvements may suggest that the primary
problem lies in depression, apathy, fatigue, or some combination of
these noncognitive problems.

When executive dysfunction is comorbid with impairments in
memory (new learning and / or retrieval), we recommend cholinester-
ase inhibitors as our first-line pharmacologic intervention. Treatment
with donepezil begins with 5 mg daily. If this dose is tolerated
but does not produce improvements in attention after approxi-
mately 4 weeks of treatment, titration to 10 mg daily is generally
undertaken. Slower dose titration may limit the development of
treatment-emergent side effects that are gastrointestinal in nature.
Rivastigmine and galantamine have shorter half-lives, and require
twice daily dosing. Rivastigmine is generally started at 1.5 mg b.i.d.
and increased in 1.5 mgb.i.d. increments every 4 weeks until maximal
benefits are attained or treatment intolerance develops. Galantamine
is generally started at 4 mg b.i.d. and increased in 4 mg b.i.d. incre-
ments until maximal benefits are attained or treatment intolerance
develops. When the extended-release form of galantamine is used,
treatment begins with 8 mg daily and is titrated in 8 mg increments
until maximal benefits are attained or treatment intolerance develops.

All these agents produce, with variable frequency, headache, nau-
sea, diarrhea, vomiting, fatigue, insomnia, muscle cramping, pain,
and abnormal dreams. These side effects are frequently a conse-
quence of overly rapid dose escalation, although they will occur
in very few patients during treatment with standard dosing strate-
gies. When intolerable side effects develop and/or persist during
treatment with any of these agents, dose reduction is prudent. Such
reductions may reduce adverse effects and permit patients to con-
tinue treatment. Clinicians are advised to familiarize themselves
with prescribing information regarding other side effects, drug in-
teractions, and contraindications before using these agents for any
purpose. To date, there are no reports suggesting that the use of these
agents in individuals with neurologic disorders is associated with
a change (positive or negative) in seizure frequency. Nonetheless,
remaining vigilant for the development of seizures and/or changes
in seizure frequency is recommended.

Some patients will respond to stimulants alone, some to cholines-
terase inhibitors alone, some to either or both classes of medication,
and some to neither. In all cases, treatment of executive dysfunction
remains a matter of empiric trial.

Atypical antipsychotic medications, and particularly olanzapine,
quetiapine, and risperidone, appear to have a more favorable ef-
fect on executive function than do typical antipsychotics such as
haloperidol,'® an effect that merits consideration when treating
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patients with comorbid executive dysfunction and psychosis or
agitation/aggression.
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Chapter 4

GLOBAL COGNITIVE
IMPAIRMENT:
THE DEMENTIAS

Steven A. Rogers, Po H. Lu,
Jeffrey L. Cummings

I. PRINCIPLES OF DEMENTIA
AND NEUROPSYCHIATRIC SYMPTOMS

A. Definitions

1.

Dementia syndromes are defined as acquired disorders of cog-
nitive function, including impairment in memory and at least
one other cognitive domain (aphasia, apraxia, agnosia, or exec-
utive functioning). These syndromes produce occupational or
social disability, represent a significant decline from a previ-
ously higher level of functioning, and should not be present
exclusively during the course of a delirium (Diagnostic and
Statistical Manual of Mental Disorders, 4th edition; [DSM-IV]).
Although neuropsychiatric symptoms are not part of the formal
criteria for dementia, they are common in most dementing
disorders and play a significant role in the diagnosis, course,
severity, and treatment for many types of dementia. Over 90%
of those with dementia experience behavioral and psychological
symptoms at some point in the course of their illness, with most
patients exhibiting a multiplicity of symptoms.

B. Principles of treatment for dementia. In general, the treatment of
dementia should follow the American Academy of Neurology’s
Practice Parameters for the Management of Dementia (2001), which
integrates accurate assessment with pharmacologic and nonpharma-
cologic interventions.

1.

Perform a comprehensive diagnostic evaluation
a. The purpose of diagnostic evaluation is to identify indi-
viduals with the dementia syndrome and distinguish the
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specific subtype of dementia. Although dementia affects up
to 50% of individuals above age 80, it remains undetected
by 25% of physicians and 21% of family members.

A dementia evaluation is best performed in the outpa-
tient setting, following the resolution of acute illnesses,
delirium, and the treatment of depression. This evaluation
starts with a full clinical interview that helps determine the
course and symptoms of decline, complicating medical con-
ditions, and presence of significant risk factors (i.e., family
history of dementia, substance use, etc.). Considering the
possibility of compromised insight, it is recommended that
cognitive and functional deficits be substantiated by a care-
giver.

Patients should be referred for more extensive neuropsy-
chological assessment that examines general intellectual
functioning, attention, language, visuospatial functioning,
verbal and visual memory, executive functioning, and
mood. Although neuropsychological testing takes a sig-
nificant amount of time to administer, it can help determine
the presence, degree, and pattern of a patient’s cognitive
deficits. The actual techniques used to assess these domains
are somewhat discretionary, but educational and cultural
factors should be considered.

A neurologic exam should assess gait disorders, focal ab-
normalities, and extrapyramidal signs. Likewise, routine
laboratory tests, including blood cell count, glucose level,
serum electrolyte level, blood urea nitrogen/creatinine lev-
els, liver and thyroid function tests, syphilis serology, and
vitamin By, and folate levels, are necessary for differential
diagnosis and ruling out reversible causes.

Both computed tomography (CT) scan and magnetic res-
onance imaging (MRI) are recommended for initial di-
agnostic evaluation to detect structural changes and to
assess the level of atrophy in the brain. Although practi-
cal considerations of cost and accessibility influence which
imaging procedure to use, a noncontrast CT scan is recom-
mended to rule out reversible causes of dementia and
the detection of cerebrovascular disease, whereas MRI
may be more helpful in differential diagnosis of the types
of degenerative dementia. Positron emission tomography
(PET) or single proton emission computed tomography
(SPECT) scans can identify metabolic and regional perfu-
sion changes that are helpful in differential diagnosis, par-
ticularly between Alzheimer disease (AD) and frontotem-
poral dementia (i.e., hypometabolism or hypoperfusion of
the temporal-parietal region and the posterior cingulate is
supportive of the former although changes in the frontal
and anterior temporal lobes are strongly suggestive of the
latter).
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Implement a biopsychosocial treatment plan

a.

The treatment of dementia is multimodal and guided by the
stage of illness and specific symptoms manifested by the
patient. Treatment begins with explicit education of family
members and caregivers about the diagnosis, prognosis,
and options for intervention, including sources of care and
support.
The particular type of intervention should involve a com-
bination of pharmacologic interventions and psychosocial
treatment for each target symptom. Cognitive and func-
tional losses are typically addressed with cholinesterase
inhibitors, vitamin E, and selegiline, whereas psychosis and
other neuropsychiatric features are treated with antipsy-
chotics, antidepressants, and other psychopharmacologic
medications.
Psychosocial interventions aim to improve quality of life
and maximize function through psychotherapy, cognitive
remediation, and stimulation therapies (i.e., music, changes
in physical environment, pet therapy, etc.).
The actual location of treatment is determined by the need to
provide safe and effective interventions in the least restric-
tive setting. Individuals with dementia who are exhibiting
psychotic, affective, or behavioral symptoms may need to
be admitted to an inpatient facility. If there is an imbalance
between the patient’s clinical status and the caregivers’ abil-
ity to supervise the patient and manage the burden of care,
placement in a long-term care facility should be considered.
Educational programs should be offered to family care-
givers to improve caregiver satisfaction and delay the time
to nursing home placement. The staff at long-term care fa-
cilities should be educated about dementia to minimize the
unnecessary use of antipsychotic medications. This educa-
tion should address basic principles of care, like keeping
instructions simple, maintaining consistency and avoiding
unnecessary change, and providing frequent reminders.

There is no cure for dementia, but interventions that may

significantly affect patient and caregiver quality of life are

available. Specific treatment strategies for each type of
dementia will be described in the subsequent text.
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1. TYPES OF DEMENTIA

A. Alzheimer disease

1. Clinical background and prevalence

a.

Alzheimer disease is the most common form of dementia
in the elderly, occurring in 6% of the population above age
65 and increasing by a factor of two with every 5 years of
age after age 60.

The onset generally occurs between ages 40 and 90, although
most patients develop it after age 65. The average duration
of the disease can vary from 5 to 20 years, and once acquired,
it reduces life expectancy by half.

Age is the primary risk factor for developing AD, although
there is a slightly higher susceptibility for women, African
Americans, and those with a history of head trauma and
lower educational achievement. It is not certain why women
may be at greater risk, although some researchers have
posited a relationship between AD and hormonal imbal-
ances. The increased risk in African Americans may be due
to their vulnerability to vascular conditions. Individuals
with head injury or lower education may have less cogni-
tive reserve and a lower threshold for developing cognitive
impairment.

Genetically, AD is complex, heterogeneous, and follows
an age-related dichotomy. Early onset familial AD, which
typically presents before age 65, represents only a small
fraction of all patients with AD (<5%) and is transmitted
in an autosomal dominant fashion. Late-onset (“’sporadic’)
AD (age 65 or older and represents most AD cases) follows
the common disease/common variant hypothesis, which
postulates that common disorders are governed by common
deoxyribonucleic acid (DNA) variants that increase disease
risk, but are insufficient to cause a specific disorder. Those
with the apolipoprotein e4 (ApoE-4) are at a genetic risk
for developing AD. The presence of even one copy of the
ApoE-4 genotype may account for as much as 50% of the
risk for developing AD, with increased risk as the number
of allele copies increase. To date, only the e4 allele of the
apolipoprotein E gene has been established as such a DNA
variant, carrying a threefold risk for AD.

2. Pathophysiology

a.

The histopathologic hallmarks of AD include extracellular
amyloid plaques, intracellular neurofibrillary tangles, and
neuronal and synaptic loss.

The putative process by which these featureslead to demen-
tia has been unified under the amyloid cascade hypothesis.
The amyloid precursor protein (APP) is cleaved by 8 and y
secretase, leading to the production of g-amyloid peptides
that are transported extracellularly and undergo an abnor-
mal accrual and misfolding that leads to aggregation into
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amyloid or neuritic plaques. In turn, this triggers a succes-
sion of events including abnormal tau protein phosphoryla-
tion and formation of neurofibrillary tangles, inflammation,
oxidation, glutamatergic excitotoxicity, and loss of neurons,
all of which further exacerbate the pathogenic process and
lead to cell death. These latter processes have all been im-
plicated in the pathophysiology of AD but are considered
secondary consequences of the generation and deposition
of AB.

Neurochemical deficits in acetylcholine, norepinephrine,
and serotonin, which are altered through the neurohisto-
logic changes in the neurons and synapses, have been im-
plicated most in the neuropsychiatric symptoms of AD. In
particular, the apathy, agitation, and depression seen in AD
may be partially attributed to the cholinergic—serotonergic
imbalance and other alterations in the brain biochemistry.

Diagnosis. Once individuals present with symptoms of cognitive
impairment, diagnosis of AD is based on the criteria established
by the National Institute of Neurologic and Communicative
Disorders and Stroke-Alzheimer Disease and Related Disorders
Association.

a.

b.

Definite AD is diagnosed when a prior clinical diagnosis of
probable AD is confirmed by autopsy or biopsy.

A diagnosis of Probable AD is made when there is no
histopathologic confirmation available but individuals meet
all clinical criteria for AD. Individuals must have gradually
progressive deficits in memory and one other cognitive
area, onset between ages 40 and 90, and the absence of
delirium or other disorders that might account for the
cognitive deficits.

Possible AD is diagnosed when there is a gradually pro-
gressive cognitive deficit in one area without any other
identifiable cause, or there is a complicating illness that
could account for the dementia syndrome.

Neuropsychiatric symptoms

a.

More than 80% of patients with AD manifest neuropsy-
chiatric symptoms, with apathy, depression, and agita-
tion/aggression being the most common abnormalities.
The apathy of AD is characterized by a lack of interest in
formerly pleasant activities, reduced excitement for social
activities, and a loss of social engagement and intimacy (see
Chapter 1).

Depression seems to develop early and persist throughout
the course of AD. Some researchers suggest that depres-
sion is a prodromal risk factor that heralds the onset of
AD, whereas others contend that depression is an early
symptom that declines as insight becomes compromised
(see Chapter 5).

Symptoms of agitation/aggression are most prevalent dur-
ing the middle and later stages.
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e. Psychotic symptoms seem to operate in a quadratic rela-
tionship with disease stage, occurring primarily during the
early and late stages of AD (see Chapter 7). Typical delu-
sions include erroneous beliefs that others are stealing from
them, delusions of infidelity, and beliefs consistent with
Capgras syndrome.

5. Treatment

a. Cholinesterase inhibitors

)

@

®)

)

Cholinesterase inhibitors are the approved pharmaco-
logic interventions for mild-to-moderate stages of AD
and the first treatments approved by the U.S. Food and
Drug Administration (FDA) for treatment of AD. Their
mode of action is not to modify the progression of the
disease, but rather to address the symptoms of AD
by inhibiting the destruction of intrasynaptic acetyl-
choline, which increases the amount of acetylcholine
available for neurotransmission.

Currently, the four FDA-approved cholinesterase in-
hibitors are tacrine (Cognex), donepezil (Aricept),
galantamine (Razadyne), and rivastigmine (Exelon).
Owing to its hepatotoxic effects, tacrine is now rarely
used. Even though the remaining three drugs differ in
some pharmacologic aspects, double-blind, random-
ized controlled trials show how they have similar
effects in improving global function and enhancing
cognitive and behavioral functioning among individu-
als with AD.

Donepezil is a pure acetylcholinesterase inhibitor. It
has a half-life of 70 hours, and it is typically initiated at
a dose of 5 mg daily and increased to 10 mg daily after 1
month. A review of 13 double-blind, randomized trials
comparing donepezil to placebo, found a significant
beneficial effect of donepezil on cognitive functioning,
global status, and activities of daily living for patients
with mild or moderate AD after 12, 24, and 52 weeks.
Similarly, a review of seven double-blind, random-
ized controlled trials revealed significantly improved
cognition, reduced loss of activities of daily living,
improved quality of life, and delayed nursing home
placement among those prescribed donepezil com-
pared with placebo. Treatment with donepezil appears
to reduce symptoms of agitation and behavioral distur-
bance among those with moderate-to-severe AD. The
primary side effects include gastrointestinal problems,
nausea, vomiting, and diarrhea.

Galantamine has two modes of action, namely in-
hibiting acetylcholinesterase and modulating allosteric
nicotinic receptors. Modulation of nicotinic receptors
increases the release of acetylcholine and stimulates
the release of other neurotransmitters responsible for
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cognition. Two doses of 4 mg each are required daily
due to its short half-life (5 hours), and this dosage
is increased to 8 mg twice daily after 1 month. The
extended release (Razadyne ER) formulation is admin-
istered once daily. On the basis of the review of six
double-blind, randomized, controlled trials, patients
with AD who received treatment with galantamine
exhibited significantly better performances on cog-
nition, global functioning, and behavioral measures
compared with individuals receiving placebo. After
12 months of treatment with galantamine, most pa-
tients are 4.7 points better on the Alzheimer Disease
Assessment Scale (ADAS-cog/11) than those who re-
ceive placebo, which suggests significant improvement
in cognitive functioning. Potential side effects include
nausea, diarrhea, and vomiting.

Rivastigmine inhibits both acetylcholinesterase and bu-
tyrylcholinesterase. It is initiated at 1.5 mg twice daily
and is eventually increased to 4.5 mg twice daily after
2 months. Compared with the other two cholinesterase
inhibitors, rivastigmine tends to have more side ef-
fects. These include weight loss, nausea, and vomiting.
However, it has beneficial effects on cognition, global
functioning, activities of daily living, and the control
and prevention of abnormal behaviors. When taken for
a year, it significantly reduces cognitive decline com-
pared with placebo. It appears to delay patients’ overall
global impairment, even after 5 years of treatment.

All three cholinesterase inhibitors show similarly posi-
tive effects on cognition, global functioning, and activi-
ties of living, such that studies directly comparing these
medications did not reveal significant differences in ef-
ficacy. The process of selection is one of considering the
patient’s optimal dosing schedule, the physician’s fa-
miliarity with the agents, and the patient’s preferences.

Memantine

)

)

Memantine has more recently emerged as an effective
pharmacologic intervention for the moderate-to-severe
stages of AD.

Memantine is posited to interfere with glutamatergic
excitotoxicity. Glutamate is the primary excitatory neu-
rotransmitter in the central nervous system (CNS) and
subserves neurotransmission and plasticity. An extra-
cellular increase in glutamate may excessively activate
N-methyl-D-aspartate (NMDA) receptors, one subtype
of glutamate receptors, and lead to intracellular accu-
mulation of calcium that can initiate neuronal death
cascades. Without blocking the physiologic activation
of the NMDA receptor, memantine blocks the neural
activity of prolonged glutamate release.
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(8) Studies of memantine consistently reveal a beneficial
effect on cognition, activities of daily living, and be-
havior for those with moderate-to-severe AD. Most
common side affects are headache, dizziness, falls,
somnolence, and confusion.

(4) Most individuals begin at 5 mg per day and increase
the dose at weekly intervals until they reach the target
dose of 10 mg twice daily.

C. Antioxidants (vitamin E and selegiline)

(1) Vitamin E and selegiline have recently emerged as
potentially disease-modifying agents in the treatment
of AD. In placebo-controlled, double-blind, multicen-
ter trials, both the independent and combined effect
of these agents delayed functional deterioration, nurs-
ing home placement, loss of activities of daily living,
and progression to severe dementia in patients with
moderate AD.

(2) Vitamin E is typically given at 2,000 units daily, and
selegiline is administered at 5 to 10 mg per day. Their
mechanism of action appears to protect lipids against
oxidative stress and slow nerve cell damage, including
damage associated with amyloid deposition.

(8) Selegiline may result in orthostatic hypotension as a
side effect, but the low toxicity of both vitamin E and
selegiline suggests that they may be useful agents in
delaying the progression of disease among those in the
moderate stages of AD.

All the cholinesterase inhibitors are of equal efficacy; choosing
the medication depends greatly on the agent that the clinician is
most familiar with. There are more side effects with rivastigmine;
these can usually be managed by giving the agent with food
and titrating slowly (increase by 1.5 mg b.i.d. every month).
Patients are treated long term and discontinuation is considered
when the physician and the family believe that the disease
is so severe that a meaningful response is no longer likely.
Any deterioration during the withdrawal period—functional,
cognitive, behavioral—is evidence of continuing benefit, and
the medication should be reinstated. Withdrawal is conducted
by administering half the usual starting dose for 1 week and
then stopping the agent.

d. Psychosocial approaches

(1) To the extent possible, these pharmacologic treatments
should be paired with psychosocial interventions. Ac-
tivity programs, changes in patients’ physical environ-
ment, exposure to music and massage, and greater
education for caregivers have all been associated with
improvement in functional symptoms and mobiliza-
tion of the patients’ cognitive resources.

(2) Behavior therapy and reminiscence therapy may help
patients with AD adjust to their illness, reduce problem
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behaviors, and foster slight gains in mood and cog-

nition. However, it is critical to match the level of

therapeutic demand with patients’ cognitive and func-
tional capacities.
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B. Vascular dementia

1.  Clinical background and prevalence

a.

Vascular dementia (VaD) is the second most common form
of dementia. It occurs in 10% to 20% of patients with demen-
tia and represents a constellation of cognitive and behav-
ioral symptoms that are caused by cerebrovascular disease.
The survival rates are generally worse compared with AD,
and unlike the insidious onset and gradual progression of
AD, VaD usually involves a relatively sudden onset and
subsequent stepwise progression in cognitive decline.

The primary risk factors for VaD are history of prior strokes,
hypertension, diabetes, coronary artery disease and hyper-
lipidemia. Older African Americans may be at a slightly
higher risk due to their high risk for stroke, and unlike AD,
men are more likely to develop VaD than women.

2. Pathophysiology

a.

Cerebrovascular disease leads to either cortical or subcorti-
cal injury. Large vessel cerebrovascular disease and cardiac
embolic events commonly contribute to multiple cortical in-
farcts and strategic-infarct dementias, whereas subcortical
(small-vessel) disease, which usually results from hyperten-
sion and diabetes, produces periventricular white matter
ischemia and lacunar strokes.
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b.

Hypertension and diabetes represent risk factors for athero-
sclerosis of the small arterioles in the subcortical region and
connections with the frontal lobe. MRI can differentiate the
types of VaD and identify involved structures.

3. Diagnosis

a.

Diagnosis of VaD depends on evidence of cerebrovascu-
lar disease, signs of stroke on clinical observation and
neuroimaging, and a compelling temporal relationship be-
tween cognitive symptoms and the cerebrovascular event.
This relationship is regarded as present if the dementia de-
veloped within 3 months of a stroke, or if there was abrupt
deterioration or fluctuation in the progression of cognitive
function.

The cerebrovascular insult is often heterogeneous, such
that three primary subtypes have been described: (a) Cor-
tical (multi-infarct) dementia, (b) subcortical (small-vessel)
dementia, and (c) strategic-infarct dementia.

The diagnosis of VaD is complicated by the high prevalence
of vascular lesions in patients diagnosed with AD. This
comorbidity has led to the construct of mixed dementia,
where AD is complicated by the presence of cerebrovascular
disease. When there is a mixed presentation of AD-type
pathology and cerebrovascular symptoms, there may be
cognitive decline before stroke, the course of decline may
be insidious between strokes, and the phenotype includes
the features of AD. This represents a distinct syndrome
with unique clinical and neuropsychiatric features.

4. Neuropsychiatric symptoms

a.

Depression is the hallmark neuropsychiatric symptom of
VaD. This syndrome is partially due to the disruption
of frontal-subcortical circuits that mediate disturbances in
behavior and mood (see Chapter 5).

Apathy and aggression may also occur among those with
VaD (see Chapter 1); psychosis and disinhibition are less
common (see Chapter 7).

Deficits in cholinergic transmission, including abnormal-
ities in nicotinic receptor binding, may contribute to the
development of cognitive and neuropsychiatric impair-
ment in VaD. This outcome is largely because cholinergic
structures are vulnerable to ischemic damage.

5. Treatment

a.

The primary area of management for VaD is the prevention
of cerebrovascular injury. Antiplatelet medications, such as
50 to 325 mg daily dose of aspirin, are the most widely
used agents to prevent the recurrence of stroke. They also
stabilize cognitive test performance and slow cognitive
decline.

There is no FDA-approved treatment for the cognitive and
behavioral features of VaD, hence prescribing cholinesterase
inhibitors is off label, but there are data from controlled
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trials supporting the use of these agents in other disor-
ders with cholinergic deficits including VaD, in conjunction
with management of cerebrovascular risk factors. Among
patients with VaD, treatment with galantamine is associated
with improved cognition, functional ability, and behavior.
Similarly, those with VaD show slowed cognitive decline
after taking rivastigmine. Trials using donepezil as a treat-
ment for VaD reveal greater cognitive improvements after
5 months than those receiving placebo. The approach in
starting and stopping cholinesterase inhibitors for VaD is
the same as that for AD but these agents have cardiac effects
and should be used with special caution in this population
of patients.
Memantine also had a beneficial effect on cognition, behav-
ior, and the reduction of agitation among individuals in
trials with VaD.
A combination of vitamin E and C supplements may be
associated with an 88% reduction in VaD frequency and the
promotion of cognitive performance. Therefore, vitamins E
and C may have a protective effect against the cerebrovascu-
lar injuries that lead to VaD, perhaps by inhibiting platelet
aggregation and modulating immune responses.
Speech and language therapy can significantly benefit those
with aphasia and dysarthria, just as physical therapy can
provide gait retraining.
The methods of primary prevention against VaD include
management of hypertension, stroke prevention, reduced
stress, healthy diet (reduced low-density lipoprotein choles-
terols), and a minimum of 8 hours of sleep. It also requires
limiting stress, stopping smoking, and moderating one’s
consumption of alcohol or illicit substances.
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C.

Parkinsonian syndromes. (see Chapter 9) The parkinsonian syn-
dromes are a heterogeneous group of degenerative neurologic
disorders that include symptoms of parkinsonism, often with
additional or atypical clinical features (Mendez and Cummings,
2003; Mitra et al. 2003). The most common are Parkinson disease
with dementia (PDD), dementia with Lewy bodies (DLB), pro-
gressive supranuclear palsy (PSP) and corticobasal degeneration

(CBD).

Parkinson disease with dementia

1. Clinical background and prevalence

a.

Parkinson disease (PD) is a common and progressive degen-
erative movement disorder among older adults, afflicting
1.5% to 2.5% of those above age 70. It usually develops be-
tween 50 and 65 years of age and has an average duration
of 8 years. The male-to-female ratio is 3:2, and it is less
common in non-white populations.

Dementia develops slowly and insidiously among 40%
to 80% of individuals with PD. It is particularly common
among those above age 65, with a 5% incidence of significant
cognitive decline each year. This rate of decline contributes
to reduced survival rates among those with PDD.

The primary risk factors for PDD are advancing age, a his-
tory of cognitive decline, older age of onset of PD, lower
educational attainment, depression, more severe extrapyra-
midal symptoms, and bilateral motor symptoms at the onset
of PD. Greater frequency of dementia is observed in patients
with akinetic rigidity than those with tremors.

2. Pathophysiology

a.

Idiopathic PD is characterized by degeneration of nigros-
triatal dopaminergic neurons. This degeneration involves
marked depigmentation, neuronal loss, and the aggrega-
tion of Lewy bodies in the substantia nigra, which result in
dopaminergic deficiency.

The presence of dementia in PD may occur following greater
involvement of frontocortical areas and significant damage
to the ascending dopaminergic, cholinergic, noradrenergic,
and serotoninergic neuronal systems. Among those with
PD, damage may be confined to nigroputaminal pathways,
whereas the nigrocaudatal pathways are also implicated
in PDD.

Patients with PDD also have cortical changes that are sim-
ilar to AD. Lewy bodies in the neurons of the cerebral
cortex have the strongest correlation with the presence of
dementia, but cortical neuronal loss, abnormal tau proteins
in temporal and prefrontal cortices, and hypoperfusion in
the posterior cortical regions are also present.

There is an age-dependent dichotomy in the genetics
of PDD. Most of those with early onset PDD show
predominantly autosomal recessive modes of Mendelian
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inheritance. The hereditability of late-onset PD is generally
low, although there is an increased risk effect for the 2
apolipoprotein allele.

Diagnosis

a.

Idiopathic PD is diagnosed in the presence of a beneficial
response to levodopa and at least two of the following
symptoms: Resting tremor, bradykinesia, cogwheel rigid-
ity, or postural reflex impairment.

It is excluded in the presence of other known causes of
parkinsonism.

Most patients initially present with resting tremor and other
cardinal symptoms of bradykinesia, rigidity, and postural
instability. They may also exhibit shuffling gait and masked
facies.

Neuropsychiatric symptoms

a.

PDD is frequently accompanied by depression, anxiety,
and psychosis. Depression is common in 40% of those
with PDD, particularly among those with greater cogni-
tive impairment, early onset of PD, bradykinesia, and gait
instability (see Chapter 9). It is distinct from idiopathic de-
pression in that it is associated with increased dysphoria,
pessimism, irritability, and sadness, but with minimal guilt
and self-punitive ideation. Depression is also commonly
accompanied by an anxiety disorder and may even be used
to predict degree of disability in PD, although it is uncertain
if it is a consequence of progressive physical impairment or
the manifestation of neurochemical changes.

Before the onset of the motor symptoms of PD, patients
may present a distinct personality profile of obsessive and
compulsive traits, including overcontrol, introversion, and
inflexibility (see Chapter 11).

Hallucinations also occur in 25% to 40% of patients with PD,
although these are usually consequences of treatment by
dopaminergic agents (see Chapter 7). They usually involve
fully formed visual images that are silent, well-defined,
and may involve movement. Although less frequent, hallu-
cinations may be combined with delusions of paranoia or
persecution.

Sleep disorders are a common but frequently overlooked
complication of PD. This disturbance includes reduced
sleep quality, longer sleep latency, more nighttime awak-
enings, and daytime sleepiness. Between 20% and 40% of
individuals with PD also have rapid eye movement (REM)
sleep behavior disorder. This disorder may herald the onset
of DLB.

Treatment

a.

The treatment of PD typically begins with dopaminergic
therapy of parkinsonian motor symptoms. These symptoms
are usually treated with levodopa and administered in
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conjunction with a dopa-decarboxylase inhibitor to offset
peripheral side effects. Dopamine agonists may also be used
as monotherapy or adjunctives to levodopa.
Other agents can be administered to improve the cognitive
symptoms of PD. There are no FDA-approved medications
for the treatment of dementia in patients with PD, but we
recommend the use of cholinesterase inhibitors on the basis
of data of their efficacy from controlled trials and benign
side effect profile. The antioxidant properties of selegiline
may reduce the rate of cell loss in PD and delay the initiation
of treatment with dopaminergic agents. Coenzyme Q also
has promise as a neuroprotective agent.

Anticholinergic agents should be avoided because of the

risk of increased confusion, delusions, and hallucinations.

For those who are intolerant or unresponsive to medication

therapies, surgical intervention may be appropriate. Tha-

lamotomy may reduce tremor activity, and pallidotomy or
deep brain stimulation (DBS) of the internal globus pallidus
may improve motor function and attention.
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E. Dementia with Lewy bodies

1.

2.

Clinical background and prevalence

a. DLB is a complex neuropsychiatric disorder composed of
dementia, parkinsonism, and prominent neuropsychiatric
symptoms. It accounts for 10% to 20% of dementias.

b. The average age of disease onset is between 60 and 70, with
a mean duration of 7.7 years.

c.  Men are at a slightly higher risk for developing DLB.

Pathophysiology

a. DLBis a synucleinopathy, characterized by abnormal func-

tioning and aggregation of «-synuclein in the neurons.
This aggregation leads to the formation of Lewy bodies
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that become deposited in the brainstem nuclei, subcortical
nuclei, and several neocortical areas.

Although the mechanism is unclear, the formation of
Lewy bodies is associated with profound dysfunction of
dopamingergic and acetylcholinergic systems. This dys-
function may partially account for the extrapyramidal
motor symptoms inherent in DLB, and the imbalance be-
tween dopamine and acetylcholine may be related to the
genesis of visual hallucination and cognitive fluctuation.
The identification of specific DLB genetic factors is uncer-
tain and remains complicated by its unstable phenotypic
classification.

Diagnosis

a.

The central feature required for diagnosis of probable DLB
is a progressive cognitive decline that interferes with social
and occupational functioning, combined with the pres-
ence of two of three of the following core symptoms:
(a) Fluctuating cognitive performance, (b) recurrent vi-
sual hallucinations, and (c) spontaneous motor features of
parkinsonism. Presence of one core feature allows for a
diagnosis of possible DLB.

Other supporting features include repeated falls, syncope,
depression, delusions, REM sleep behavior disorder, and
transient loss of consciousness.

To allow for differentiation from idiopathic PD, the clinical
criteria for DLB also require the onset of dementia before
the appearance of parkinsonism.

Neuropsychiatric symptoms

a.

More than 75% of those with DLB report recurrent visual
hallucinations (see Chapter 7), which correlates with Lewy
bodies in the amygdala and parahippocampal gyrus. These
hallucinations occur relatively early in the course of the
disease and are usually detailed, well formed, and center
on themes of animals and individuals intruding into the
patient’s home.

Delusions of misidentification often coexist with visual
hallucinations.

Apathy and anxiety may occur early in the disease, but
disinhibition and aggression are less common.

Treatment

a.

Pharmacologic treatment usually entails treatment of the
parkinsonian symptoms with dopaminergic agents and
treatment of cognitive deficits with cholinesterase in-
hibitors.

Dopaminergic agents may provide partial relief from par-
kinsonism if administered in low doses, but they also carry
a number of risks including the exacerbation of psychotic
symptoms.

There are no FDA-approved medications for the treatment
of cognitive symptoms in patients with DLB dysfunction.
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Prescribing cholinesterase inhibitors for this type of demen-
tia is off label, but acetylcholine dysfunction in DLB and
data from clinical trials support the use of cholinesterase
inhibitors for this population. When used at the dosages typ-
ical for AD, they reduce fluctuation in cognition, improve
cognitive functioning, and reduce visual hallucinations, ap-
athy, and anxiety. In fact, patients with DLB may have
extreme adverse responses to antipsychotics and alterna-
tives such as cholinesterase inhibitors should be tried first
in these patients to quell behavioral abnormalities. There
are no differences in how these drugs are used; refer to the
preceding section on AD for specific treatment recommen-
dations.

Education is also critical to help patients and families under-

stand the characteristic symptoms of DLB. The reduction

of environmental risk factors, like loose carpets and poor
lighting, as well as active participation in physiotherapy
and exercise programs can minimize patients’ risk for falls.

The treatment of potentially treatable sensory impairments,

like poor hearing or vision, may also reduce hallucinations

and falls.
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F. Progressive supranuclear palsy

1. Clinical background and prevalence

a.

b.

The incidence rate for progressive supranuclear palsy (PSP)
is generally low, affecting approximately 6 out of 100,000
individuals and twice as many men than women, with an
average onset age of 63.

More than half of afflicted patients are initially misdiag-
nosed, usually as having idiopathic PD.

2. Pathophysiology

a.

The cognitive and neuropsychiatric symptoms are consis-
tent with the dysfunction of the frontal-subcortical circuitry
underlying the neuropathology of PSP.

MRI and PET studies have consistently revealed frontotem-
poral and midbrain atrophy, hypometabolism of frontal
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lobes and subcortical structures, and high concentrations of
neurofibrillary tangles in the basal ganglia.

Unlike DLB, PSP is regarded as a tauopathy rather than
an «-synucleinopathy because the neurofibrillary tangles
are composed of abnormally phosphorylated tau proteins.
Disruption of the medial and orbitofrontal subcortical cir-
cuits may contribute to the high prevalence of apathy and
disinhibition seen in PSP.

Diagnosis

a.

b.

Among the distinguishing features for probable PSP are
vertical supranuclear palsy and prominent postural stabil-
ity, including a fall within the first year of onset, at the age
of 40 or after.

Other supportive features include bradykinesia, axial rigid-
ity, limitation of vertical saccades, and pseudobulbar palsy.

Neuropsychiatric symptoms

a.

b.

More than 90% of patients with PSP experience apathy and
approximately 30% display disinhibition (see Chapters 1
and 11).

Depression and anxiety may be present but are less common
(see Chapters 5 and 6).

Treatment

a.

For both PSP and CBD, treatments target symptoms and
are minimally effective, probably because of the widespread
involvement of dopaminergic and nondopaminergic neuro-
transmitter systems, as well as the compromise of multiple
subcortical and cortical systems in these diseases.
There is no effective treatment for PSP or CBD; cholines-
terase inhibitors are not efficacious. Clinicians can offer
palliative therapeutic approaches to improve quality of life
or survival, like treating the dysphagia and addressing
parkinsonian symptoms with dopaminergic agents. In gen-
eral, dopaminergic agents such as levodopa or amitriptyline
have only mild and brief effects on severe motor dysfunc-
tion, but the lack of observed benefit helps to rule out
idiopathic PD.
There are promising emerging therapeutic approaches, in-
cluding strategies that limit free radical production and
oxidative stress, as well as biologic therapies that may slow
the advance of PSP and CBD by preventing the aggregation
of tau.
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G. Corticobasal degeneration

1.

Clinical background and prevalence

a.

b.

CBD is a tauopathy and it is characterized by steadily
progressive motor and cognitive disturbances.

Individuals with CBD experience insidious and progressive
unilateral akinesia and rigidity, as well as asymmetry in
motor or sensory deficits, such as dystonia, myoclonus,
alien limb syndrome, or asymmetric loss of voluntary limb
control.

Most patients initially present with limb clumsiness, aki-
nesia, rigidity, and apraxia, although they may be accom-
panied by cortical sensory loss and an action and postural
tremor.

CBD is slightly more predominant in women and occurs in
five to seven cases per 100,000, with a mean age of onset
of 63.

Pathophysiology

a.

b.

Symptoms of CBD may be related to the cortical degenera-
tion in superior frontoparietal regions.

There is prefrontal and parietal atrophy, severe cortical
neuronal loss, and abnormal tau protein inclusions in the
substantia nigra and basal ganglia. These abnormalities are
often circumscribed and are most severe contralateral to the
clinically afflicted side.

Neuropsychiatric symptoms

a. Individuals afflicted with CBD exhibit elevated levels of
apathy but also have significant depression and irritability.

b. Anxiety, disinhibition, and psychosis are less common
among those with CBD, although symptoms of obsessive-
compulsive behavior occasionally emerge in the form of
indecisiveness, repetitive acts, or preoccupation with per-
fectionism.

Treatment

a. See “Treatment” section for PSP.

b. Occupational therapy can help patients maintain some de-

gree of functional independence by providing customized
devices, like utensils with long handles. Speech therapy may
also offer practical exercises to optimize speech function.



4. Global Cognitive Impairment: The Dementias 97

References

1. Litvan I, Cummings JL, Mega M. Neuropsychiatric
features of corticobasal degeneration. | Neurosurg Psy-
chiatry. 1998,56:717-721.

2. MitraK, Gangopadhaya PK, Das SK. Parkinsonism plus
syndrome—A review. Neurol India. 2003;51:183-188.

3. Stover NP, Watts RL. Corticobasal degeneration. Semin
Neurol. 2001;21:49-58.

H. Frontotemporal lobar degeneration

1. Clinical background and prevalence

a.

Frontotemporal lobar degeneration (FTLD) is a constella-
tion of syndromes that includes frontotemporal dementia
(FTD), semantic dementia (SD), and primary non-fluent
aphasia (PNA) and is marked by a profound alteration of
language, cognition, and character and social conduct.

The onset is usually insidious and occurs earlier than AD,
typically between the ages of 45 and 65. Once the disease has
developed, it assumes a gradual and progressive course.

2. Pathophysiology

a.

Collectively, the three subtypes of FTLD share the common
feature of a disproportionate atrophy and hypometabolism
of the frontal and temporal structures.

The heterogeneity among these subtypes suggests potential
differences in histopathology; however, research has nar-
rowed the neuropathologic changes responsible for FTLD
to neuronal loss, microvacuolation, and gliosis associated in
many cases with abnormal tau-positive inclusions. In FTD,
this pathology may lead to bilateral atrophy of the frontal
and anterior temporal lobes.

In PNA, the corresponding atrophy is asymmetric, chiefly
involving the left frontotemporal lobes, whereas the atro-
phy in SD is typically bilateral involving anterior temporal
regions.

Tau mutations represent the first and most obvious candi-
dates for understanding the genetics of FTLD. There is a
significant risk effect associated with the APOE-2 allele and
the 3-repeat and 4-repeat tau of the MAPT gene.

3. Diagnosis

a.

FTD is marked by a profound change in character and
disordered social conduct. Its core diagnostic features in-
clude an insidious onset and gradual progression, an early
decline in interpersonal decorum, disinhibition in interper-
sonal conduct, and both emotional blunting and a loss of
insight.

PNA refers to a disorder of expressive language that is
manifested in nonfluent spontaneous speech, together with
some combination of agrammatism, phonemic paraphasias,
or anomia. Other cognitive and social skills are intact early
in the disease process, although there may be additional
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speech and language difficulties, like stuttering, impaired
repetition, or alexia.

Patients with SD have fluent and syntactically correct spon-
taneous speech, but their speech is empty and anomic. They
have difficulty comprehending the meaning of words and
experience prosopagnosia and/or associative agnosia.

4. Neuropsychiatric symptoms

a.

Despite the importance of the cognitive features, it is the
neuropsychiatric and behavioral symptoms of FTLD that
frequently lead patients to evaluation. In fact, behavior and
personality changes frequently precede cognitive changes
in the FTLD syndrome.

Compared with patients having AD, those with FID evi-
dence greater disinhibition and apathy. It is not uncommon
for these patients to express disinhibition by making lewd
remarks, laughing in inappropriate situations, or engaging
in inappropriate behaviors.

Emotionally, they are often blunted and stifled in their
capacity for demonstrating joy, sadness, or empathy. Those
with FTD also report less depression than those with SD.

5. Treatment

a.

Currently there is no established pharmacologic treatment
for dementia in patients with FTLD. There is no spe-
cific abnormality of the presynaptic cholinergic system,
so cholinesterase inhibitors are not indicated.
We recommend the use of selective serotonin reuptake
inhibitors (SSRIs) (i.e., zoloft) and specific behavioral in-
terventions to treat the neuropsychiatric and behavioral
symptoms. Strategies include cognitive remediation for so-
cial misconduct and stereotypy, dietary restrictions to offset
the risk of weight gain from hyperorality, and reality ori-
entation and adherence to standard routines to compensate
for lack of insight and to guard against the dangers of
disinhibition.

Considering the level of distress that patients and care-

givers experience from these neuropsychiatric symptoms,

it is increasingly important to incorporate neuropsychiatric
treatment into the overall treatment plan for patients with

FTLD.
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I. Prion diseases

1. Clinical background and diagnosis

a.

Although the incidence of prion diseases is relatively rare,
they have recently been in the forefront of public attention
in light of the new form transmitted from cows with bovine
spongiform encephalopathy (““mad cow disease”).

Prion diseases represent a group of rare fatal spongiform
encephalopathies that can result from mutations, polymor-
phisms, or transmission of the prion protein gene (PrP) or
corresponding protein.

Currently, four human illnesses are recognized as prion
disorders, the most important of which is Creutzfeldt-
Jakob disease (C]D). Kuru, Gerstmann-Straussler-Scheinker
disease, and fatal familial insomnia constitute the other
forms of prion disease.

Probable CJD is diagnosed by a history of rapidly progres-
sive dementia, typical periodic complexes on electroen-
cephalgrams (EEGs), and at least two of the following:
Myoclonus, visual or cerebellar signs, pyramidal/
extrapyramidal signs, or akinetic mutism.

Unfortunately, the vague and nonspecific nature of symp-
toms often leads to misdiagnosis and the absence of a
complete evaluation until individuals are in the moderate
to advanced stages.

2. Neuropsychiatric symptoms. Apathy, depression, and emotional
lability are common during the prodromal and early phases.

3. Treatment. Currently, there are no proven treatments for any of
the prion diseases, although psychotropic agents may reduce
behavioral disturbances, which are heterogeneous and include
anxiety, depression, delusion, emotional lability, agitation, and
apathy.
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1. DEMENTIA FROM INFECTIOUS AGENTS

A. Human immunodeficiency virus—associated dementia

1. Clinical background and prevalence

a.

Human immunodeficiency virus—associated dementia
(HAD) is the most common viral dementia and represents
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a chronic, neurodegenerative syndrome that occurs in the
later stages of human immunodeficiency virus (HIV) infec-
tion when immunodeficiency has developed.

It affects 15% to 20% of patients with acquired immuno-
deficiency syndrome (AIDS) and carries a prognosis of 2 to
12 months, with an average 6-month survival rate without
treatment.

Other infectious causes of dementia include neurosyphilis,
Lyme disease, and Whipple disease.

2. Pathophysiology

a.

The profile of HAD has been likened to subcortical dementia
because a significant part of the disease process involves
the infection of subcortical brain structures, like the basal
ganglia, substantia nigra, and deep white matter.

HAD results from high HIV viral loads that enter the CNS
and infect monocytes and macrophages, which are subse-
quently activated to release toxins that cause meningitis
and eventual dendritic and synaptic damage and neuronal
death.

3. Diagnosis

a.

To meet criteria for HAD, individuals must be HIV-1
seropositive and display an acquired abnormality in motor
functioning or a decline in motivation/emotional control,
as well as deficits in at least two cognitive do-
mains.

Neuroimaging and neuropsychologic testing are often the
first step in determining the cognitive and behavioral
alterations that reflect HAD. The presence of HAD on
neuroimaging is supported by atrophy with diffuse loss of
gray matter volume, selective loss in caudate regions, and
periventricular white matter lesions.

4. Neuropsychiatric symptoms

Some patients have neuropsychiatric features like agitation,

mania, obsessive-compulsive behavior, and persecutory delu-
sions and auditory hallucinations. As the disease advances,
increased apathy emerges.

5. Treatment

a.

Patients should receive highly active antiretroviral therapy
(HAART), a combination treatment that pairs azidothymi-
dine (AZT) with reverse transcriptase inhibitors and pro-
tease inhibitors. HAART may lengthen survival time to
44 months.

Cholinergic agents have also been used in traumatic brain
injury and postviral syndromes though these are typically
clinical observations and are not supported by any clinical
trial studies. If used, procedures for prescribing are the
same as that employed for treatment of patients with AD
(see preceding text).
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B. Non-human immunodeficiency virus causes of dementia from infectious

agents: Viral encephalitis

1.

Viral encephalitis is an inflammation of the brain parenchyma.
In the acute phase, it produces illness with fever and alterations
of consciousness, with 55% of patients having mild-to-severe
cognitive deficits after the acute stage and 15% eventually de-
veloping dementia.

Herpes simplex encephalitis is the most common sporadic viral

encephalitis, with common features of seizures, fever, aphasia,

and mental abnormalities. Currently, the mortality rate from

herpes simplex encephalitis is up to 75%.

a. Because the medial temporal and orbitofrontal regions are
severely damaged in herpes simplex encephalitis, there
is anterograde memory dysfunction, personality change,
motor deficits, aphasia, amnestic syndrome, and epilepsy.
Some patients develop the Kluver-Bucy syndrome, panic
and anxiety disorders, manic behavior, and affective disor-
ders.

b. Acyclovir has emerged as a significant treatment for the
infection that can decrease impairment and mortality rates
to 19%, with greatest prognosis if initiated within 4 days of
the onset of symptoms.

Other causes of viral encephalitis include subacute sclerosising

panencephalitis, progressive rubella panencephalitis, progres-

sive multifocal leukoencephalopathy, and fungal causes of
meningitis.

As in HIV, cholinergic agents have been used in postviral

syndromes and found to be efficacious in clinical observations

but there is no clinical trial data. Same procedures as that used
for treatment of patients with AD should be employed (see
preceding text).
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1Iv. TOXIC AND METABOLIC CAUSES OF DEMENTIA

A. Toxic dementias

1.

2.

Alcohol-related dementia

a.

b.

Dementia can arise from a variety of chemical agents and
environmental toxins, including alcohol.

Although light-to-moderate levels of alcohol consumption
have been associated with reduced risk for dementia, heavy
alcohol intake can result in alcohol-related dementia (ARD).
It is more apparent in the elderly than young adults, and it
appears earlier in women even with less consumption.
ARD is diagnosed when (a) a clinical diagnosis of dementia
has been made at least 60 days after the last exposure to
alcohol, (b) the individual has consumed over 35 drinks
per week for >5 years, and (c) the period of significant
alcohol use is within 3 years of the initial onset of dementia.
Supportive features include ataxia or peripheral sensory
polyneuropathy, cognitive improvement beyond 60 days
of abstinence, and alcohol-related hepatic, pancreatic, gas-
trointestinal, or cardiovascular disease. It is important to
gather an extensive clinical history of alcohol use, incorpo-
rating family, friends, and past medical records to ensure
accuracy.

ARD is a mildly and minimally progressive disorder that
creates executive and memory deficits associated with both
cortical and subcortical neuropathology. It is characterized
by poor working memory, decreased verbal fluency, poor
visuospatial functioning, reduced verbal memory, and im-
paired abstraction. However, abstinence can result in a
partial reversal of neuropsychological deficits, creating a
potentially reversible form of dementia.

Wernicke-Korsakoff syndrome

a.

In Wernicke-Korsakoff syndrome, poor nutritional intake
associated with alcohol dependence results in severe thi-
amine deficiency. This frequently engenders the classic
clinical triad of ophthalmoplegia, ataxia, and mental confu-
sion (Wernicke encephalophathy), followed by prolonged
amnestic disorder (Korsakoff syndrome).

The Korsakoff element is characterized by confabulation,
executive deficits, an inability to learn new material, and
poor recall for information learned up to several years
before onset.

The natural treatment for Wernicke-Korsakoff syndrome is
thiamine administration. If thiamine is administered within
hours of the acute onset of Wernicke encephalopathy and
subsequently maintained, these abnormalities may gradu-
ally resolve over the next several days.

There are no FDA-approved medications for treat-
ment of ARD, but considering that thiamine deficiency
may be correlated with reduced cortical acetylcholine,
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acetylcholinesterase inhibitors may have partial benefit in

cognitive functioning in patients with ARD. Refer to the

section on treatment of AD for prescribing procedures.
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Acquired metabolic dementias

1.

Chronic hypoxia results in insufficient oxygen to the brain
and the development of an ischemic dementia that manifests a
frontal-subcortical profile.
Sleep apnea represents one hypoxemic cause of cognitive deficits
due to recurrent nocturnal oxygen desaturation and hypercap-
nia. It occurs in above 30% of older populations, with greater
prevalence in men. It typically results in daytime somnolence,
attention deficits, and memory impairment. Depression and
anxiety are also common. Treatment involves continuous pos-
itive airway pressure and tricyclic compounds that suppress
REM sleep when desaturation and apneas occur.
Diabetes mellitus and glucose metabolism can increase risk for
dementia due to metabolic and vascular changes related to
chronic hyperglycemia and deficits in insulin action. Correction
of hypoglycemia will halt progression, but not reverse existing
deficits.
Deficiencies in vitamins may disrupt normal cellular
metabolism and give rise to symptoms of dementia. By
deficiency frequently results from autoimmune chronic at-
rophic gastritis, malnutrition, or malabsorption. It can
cause demyelinating myelopathy, psychomotor slowing, cog-
nitive confusion, memory defects, and psychiatric symp-
toms, including neurologic depression and occasional
psychosis.
Diagnosis of Bio deficiency is determined by serum By, lev-
els below 200 pg per mL. Treatment consists of administering
1000 pg of vitamin By daily for 10 days, weekly for a month, and
monthly thereafter. Although neurologic improvement will usu-
ally occur within a few days of therapy, the dementia syndrome
remains irreversible and permanent deficits usually remain.
Other metabolic causes of dementia include sodium abnormal-
ities, hypo- and hyperthyroidism, Cushing disease, and other
conditions.
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C. Normal pressure hydrocephalus

1.

Clinical background and diagnosis

a.

Normal pressure hydrocephalus (NPH) is distinguished by
the clinical triad of gait disturbance, urinary incontinence,
and cognitive impairment that presents as a dementia syn-
drome.

It accounts for not <5% of dementia cases and typically
occurs during the sixth and seventh decades of life.

Gait instability is usually the earliest and most prominent
symptom, characterized by slow gait, short and shuffling
steps, and wide-based stance. This is followed by urinary
urgency and incontinence.

Pathophysiology

a.

The basic physiologic disturbance in NPH is an abnormal
balance between cerebrospinal fluid (CSF) production and
CSF absorption.

Scarring or fibrosis may obscure absorptive interfaces and
interfere with CSF flow, creating a pressure gradient that
leads to decreased CSF production. This new pressure dis-
tends the ventricles, compresses the periventricular paren-
chyma, and deforms white matter tracks that instigate gait
abnormalities, incomplete bladder control, and difficulties
with processing speed.

For two thirds of patients, there is a discoverable etiology
for NPH, with subarachnoid hemorrhages, cranial traumas,
and meningitis being the most frequent causes.

Neuropsychiatric symptoms

a.

b.

Most patients with NPH present as emotionally indifferent
or disengaged, although a subset of them may display
emotional lability, hostility, and paranoid psychoses.

They are frequently apathetic and appear depressed and
bradyphrenic, but they lack depressive thought content.

Treatment

a.

NPH represents one of the few potentially reversible causes
of dementia, making it imperative to engage in diagnosis
and referral at the slightest suspicion of the disorder.
Diagnostic testing is critical in differentiating from other
profiles of dementia and other movement disorders. NPH
is implicated when routine spinal taps and lumbar punc-
tures reveal normal levels of CSF protein and glucose, a
white blood cell count of five or fewer cells per mcL, and
an opening pressure of <200 mm H,O. Placement of an in-
tracranial pressure monitor can determine episodic waves
of high pressure that are characteristic of NPH. Cranial
neuroimaging studies (CT scan and MRI) frequently lend
to a diagnosis when they reveal enlarged ventricles without
commensurate cortical atrophy.

The most common therapy for NPH is ventriculoperitoneal
shunting, where CSF is drained from one lateral ventri-
cle to the sterile peritoneal cavity. After shunt surgery,
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approximately 60% of patients with NPH show improve-
ment in activities of daily living, urinary control, and
ambulation, with 50% showing improvement in the first
month.

d. However, considering the potential side effects of shunt-
ing (i.e., subdural hematomas, infections, epilepsy), it is
strongly recommended to those with a short history of
mental deterioration, a known secondary cause for hy-
drocephalus, substantial improvement after CSF taps, and
strong indications of NPH on diagnostic testing.
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D. Treatment for the neuropsychiatric symptoms of dementia

1.

The neuropsychiatric and behavioral features of dementia are
the most troubling to patients and family members. These
behavioral features may include negative symptoms like ap-
athy/indifference, as well as positive symptoms like depres-
sion, anxiety, agitation, psychosis, and disinhibition. Behavioral
symptoms are highly prevalent among patients in clinics, re-
search centers or nursing homes, and occur in 90% of those
individuals with dementia living in the community.! These
symptoms not only accelerate cognitive deterioration and func-
tional impairment, but they are also associated with increased
burden and psychological morbidity of caregivers, earlier insti-
tutionalization and residential placement, and increased medical
care and costs.

It is critically important to explore the neuropsychiatric symp-
toms associated with different types of dementia, as well as their
pathophysiology and corresponding treatment.

a. Psychotropic agents

(1) Atypical antipsychotics or mood-stabilizing anticon-
vulsants are frequently given to patients with agitation
or psychosis. The former is the treatment of choice
due to the adverse side effects of conventional neu-
roleptic agents and limited efficacy of mood-stabilizing
anticonvulsants (see Chapter 7).

(2) In clinical trials, administration of olanzapine and
risperidone significantly reduced symptoms of psy-
chosis and agitation in patients with AD, VaD, and
PDD (Mendez & Cummings, 2003).2

(3) Atypical antipsychotics do not confer a significant
benefit to the neuropsychiatric symptoms and hal-
lucinations among those with DLB. Approximately
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b.

)
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(6)
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one half of patients with DLB who are treated with
neuroleptics develop severe side effects.

Despite their potential efficacy in managing neuropsy-
chiatric symptoms, the benefits of atypical antipsy-
chotics need to be carefully weighed against their
potential adverse effects. The FDA reported a nearly
twofold increase in rate of death among elderly pa-
tients with dementia who were treated for their neu-
ropsychiatric symptoms with atypical antipsychotic
medication. On the basis of a review of 17 placebo-
controlled studies of olanzapine, aripiprazole, risperi-
done, and quetiapine, the agency reported a 4.5%
mortality rate among elderly patients with demen-
tia who were treated with these medications compared
with a 2.6% mortality rate among patients treated with
a placebo.?

Apathy may respond to psychostimulants or related
agents, such as methylphenidate, dextroamphetamine,
or modafanil (see Chapter 1).

To treat the depression that accompanies VaD, PDD,
and other dementias, most clinicians elect to use
SSRIs, which are preferred above tricyclic antidepres-
sants due to the latter’s anticholinergic side effects (see
Chapter 5).

SSRIs are also the treatment of choice for the disinhibi-
tion and repetition syndromes that characterize FTLD
(see Chapter 11).

Clinicians have used trazadone and other SSRIs for
treatment of agitation, which has met with mixed
success.

Cholinesterase inhibitors

)

@)

®)

Considerable evidence is emerging to suggest that
treatment with cholinesterase inhibitors may reduce
neuropsychiatric symptoms. Central to these findings
is the idea that many neuropsychiatric symptoms are
linked to brain regions that have substantial cholinergic
dysfunction.*

A study found that 294 patients with moderate-to-
severe AD exhibited improvement in depression, agita-
tion, and apathy after 24 weeks of receiving donepezil.>
Among those receiving standard treatments of galan-
tamine for mild-to-moderate AD, there are pronounced
reductions in psychosis, apathy, agitation, and de-
pression. Similar findings have been reported with
rivastigmine.

Patients with DLB are generally less apathetic, less
agitated, and experience fewer hallucinations and
delusions after taking rivistigmine. Those taking ri-
vastigmine are twice as likely as those on placebo to
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show more than 30% improvement in hallucinations

and psychosis.

Rivastigmine is associated with improvement in cog-

nition, hallucinations, and sleep disturbance among

those with PDD.

These findings suggest that cholinesterase inhibitors

may have not only cognitive and functional effects, but

also psychotropic effects.
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C.  Nonpharmacologic interventions

)

)

When developing a biopsychosocial treatment plan
for the neuropsychiatric symptoms of dementia, it is
important to incorporate nonpharmacologic interven-
tions. These types of treatments may have particular
utility with the neuropsychiatric and behavioral fea-
tures of dementia.
Some common neuropsychiatric symptoms of demen-
tia may be responses to needs that have not been
met, poor learning, or greater responsiveness to one’s
environment. To the extent this is true, the best treat-
ment of these neuropsychiatric symptoms may be to
match a patient’s target symptom with a corresponding
intervention, which may occasionally involve address-
ing the patient at a psychological level, rather than
intervening exclusively at a biologic level.

(a) Simple changes in a patient’s physical environ-
ment, like removing distracting stimuli, creating
natural environments using audiotapes of nature,
or personalizing one’s environment and offering
multimodal sensory stimulation, can significantly
reduce agitation and aggression.!
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(b)
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v. CONCLUSION

Many patients experience reduced agitation and
improved depression by participating in activity
programs like a walking program, reminiscence
groups, interactions with pets, or simulated social
interactions with other adults.?
Music, massage, and light therapies all alleviate
some of the neuropsychiatric symptoms of agita-
tion, depression, and aggression.
Although the capacity for learning is limited in
patients with dementia, cognitive and behavioral
interventions can help reduce disinhibition, re-
structure thoughts that may be contributing to
depression, and reduce agitation by increasing
personal structure.

It is essential to provide education and treatment

services to caregivers, including developing psy-

choeducational programs, discussing community
resources, and encouraging personal therapy.
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When formulating and implementing these interventions, it is important
to keep in mind that the actual content or format of the intervention
are not crucial. It is the customization of one’s interventions according
to the interests, history, and needs of the individual patient that creates
effective treatment. In essence, these interventions attempt to respect the
emotions that may accompany neuropsychiatric symptoms, insure that
patients and caregivers are truly heard and understood, and intervene in
a personal and compassionate way.



Chapter 5

DISTURBANCES
OF MOOD, AFFECT,
AND EMOTION

C. Edward Coffey

I. BACKGROUND

A.

Definitions

1.

Mood refers to the feeling state that one is experiencing at
a particular moment in time, and its qualities can be either
positive (e.g., happiness, or relief) or negative (e.g., sadness,
anger, disgust; apprehension, fear, terror, etc.).

The term “mood” is not synonymous with the term affect, which
refers to the behavioral domain in which the mood is expressed.
Affect can be conceptualized quantitatively by the range (flat or
narrow to broad), intensity (shallow to deep), and stability of
mood (rigid to labile), and qualitatively by the appropriateness
(congruence with situation or thought content) and relatedness
of the mood. Mood is the content of affect. Mood is to affect as
weather is to climate.

Emotion may be defined as the moods, affects, and related
physiologic states that are associated with specific thoughts,
ideas, or stimuli (particularly reinforcing stimuli).

Emotions have many functions including interpersonal (e.g.,
communication, or social bonding), cognitive (e.g., by affecting
a perception or cognitive evaluation, by facilitating storage
or recall of a memory, etc.), and motivation and preparation
for action (including elicitation of autonomic and endocrine
responses), all of which have survival value.

Classification of mood syndromes and disorders. Disturbances of mood
include depression, mania/hypomania, and anxiety. These terms can be
used to describe a normal mood, a clinical syndrome, or a group of
specific disorders (Table 5.1).

109
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TABLE 5.1 Classification of Mood and
Mood Episode Syndromes

Depression

Normal sadness

Adjustment disorder

Bereavement

Major depressive episode
Secondary

Primary

Elated Mood and Mania/Hypomania

Normal happiness

Manic episode
Secondary
Primary

Mixed episode
Secondary
Primary

Hypomanic episode
Secondary

Primary

1. Depressed mood and the major depressive syndrome
a.

As a normal (nonpathologic) ubiquitous mood state, feelings of
depression are synonymous with feeling sad, blue, down,
or unhappy. Such feelings are common following a loss or
disappointment, and typically last only hours to days. More
severe depressive symptoms may occur in the setting of
significant stress. The term adjustment disorder is used when
arecent (within 3 months) stressor produces symptoms that
do not meet criteria for a mood disorder (see subsequent
text). The loss of a loved one may result in even more severe
depressive symptoms (this mood state is called bereavement),
but in such settings would not be diagnosed as a major
depressive disorder unless the symptoms are especially
severe or prolonged. Bereavement that lasts longer than
12 months is called a pathologic grief reaction, and may be
seen when the survivor was excessively dependent upon
the deceased, or is unable to grieve adequately or to obtain
emotional and other (e.g., financial) support.

The clinical syndrome of a major depressive episode is defined
by either abnormal sadness or loss of interest or pleasure,
occurring for most of the time for at least 2 weeks, to-
gether with four or more of the following symptoms:
Weight loss or decrease in appetite, insomnia or hyper-
somnia, psychomotor agitation or retardation, fatigue or
loss of energy, feelings of worthlessness or inappropriate
guilt, impaired concentration and thinking, and recurrent
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thoughts of death or suicide. All these symptoms must cause
clinically significant distress or functional impairment.
2. Elated mood and the manic/hypomanic syndromes

a. Elated mood states (elation, exaltation, euphoria, and ec-
stasy) are normal when life is going well, or when major
goals are achieved, as well as in states of love, sexual
pleasure, and religious fervor and transcendence.

b. The clinical syndrome of a manic episode is defined by
abnormally elated (or irritable) mood lasting for at least
1 week, together with three or more of the following symp-
toms: Inflated self-esteem or grandiosity, decreased need for
sleep, talkativeness, flight of ideas or racing thoughts, dis-
tractibility, increased psychomotor activity, and excessive
involvement in pleasurable activities. All these symptoms
must cause clinically significant distress or functional im-
pairment.

¢.  Mania may present in a milder form (known as a hypomanic
episode) or together with a major depressive episode (known
as a mixed episode).

3.  Mood disorders (Table 5.2)

a. Disorders of mood are conceptualized by their presumed
etiology. Secondary mood disorders are those that are pre-
sumed to be a direct physiologic effect of either a substance
(e.g., medication, toxin, or drug of abuse) or a general med-
ical (including neurologic) condition. All other disorders
are referred to as primary mood disorders.

b. Primary disorders of mood are classified as either depressive
disorders or bipolar disorders (DSM-1IV).

(1) The essential feature of depressive disorders is one or
more episodes of major depression without a history
of either manic or hypomanic episodes. There are three

TABLE 5.2 Classification of Mood Disorders

Secondary Mood Disorders

e Substance-induced mood disorder

¢ Mood disorder due to a general medical (including neurologic)
condition

Depressive Disorders

¢ Major depressive disorder

¢ Dysthymic disorder

¢ Depressive disorder NOS

Bipolar Disorders

¢ Bipolar I disorder

¢ Bipolar II disorder

¢ Cyclothymic disorder

¢ Bipolar disorder NOS

NOS, not otherwise specified.
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depressive disorders—major depressive disorder
(characterized by one or more episodes of major depres-
sion), dysthymic disorder (characterized by at least a
2-year history of depressed mood that does not meet di-
agnostic criteria for major depression), and depressive
disorder not otherwise specified (NOS) (Table 5.2).

(2) The essential feature of bipolar disorders is the presence
of one or more manic or hypomanic episodes, usually
(but not always) with a history of major depressive
episodes. There are three bipolar disorders—bipolar
disorder with manic (type I) or hypomanic (type II)
episodes (usually with major depression), cyclothymic
disorder (characterized by at least a 2-year history of
numerous hypomanic episodes and depressed mood
that does not meet diagnostic criteria for major depres-
sion), and bipolar disorder NOS (Table 5.2).

4.  Affective lability and dissociation of mood and affect

a. Although not classified as a syndrome in the Diagnostic and
Statistical Manual of Mental Disorders, 4th edition (DSM-
1V), affective lability (““emotional incontinence”) is common
in a manic episode and in several neuropsychiatric disor-
ders, particularly in patients with mental retardation (see
Chapter 16) or frontal lobe dysfunction (see Chapters 3 and
12). Patients with affective labililty are typically irritable
and may shift rapidly from positive (happiness, or eu-
phoria) to negative (sadness, or anger) mood states. These
emotional outbursts are usually short lived, and the affect
is congruent with the mood (e.g., the patient both appears
and feels angry).

b. A lack of congruence between affect and mood is known as
pathologic affect (or pseudobulbar affect), a condition which
characterizes some neuropsychiatric disorders. These pa-
tient’s may laugh or cry excessively in a situation that is
not consistent with such an emotional reaction, and when
questioned will deny they feel the emotional intensity they
are displaying. Dissociation of mood and affect is most com-
monly seen in patients with bilateral lesions of the upper
brainstem and diencephalon. The pathophysiology of this
condition is not known but may involve a disturbance in
brainstem motor nuclei involved in emotional expression,
and in regulatory neurons that project to the cortex.

5. Anxiety. These mood states and related disorders are common

in neuropsychiatric disorders and are discussed in Chapter 6.

6. Apathy and emotional blunting. These mood states and related
disorders are common in neuropsychiatric disorders and are

discussed in Chapter 1.

C. Epidemiology
1. Depressive symptoms and syndromes are reported to be two to
three times more common in patients with certain neurologic

disorders than in control or reference populations (Table 5.3).
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TABLE 5.3 Prevalence of Depression
in Patients with Neurologic Disease

Poststroke ~5-40%
Alzheimer disease ~20-50%
Parkinson disease ~10—-50%
Huntington disease ~40%
Traumatic brain injury ~33%
Multiple sclerosis ~25%
Epilepsy ~55%

The precise prevalence rates are difficult to establish given
wide methodologic variation in the published reports, but in
general, depressive symptoms are more common than depressive
syndromes in patients with neurologic illness.

2. Euphoria and mania/hypomania have been described in patients
with a variety of neurologic disorders but again, the precise
prevalence rates are difficult to establish given methodologic
variation in the published reports, many of which are case
reports or small case series. The highest rates of euphoria
and mania/hypomania have been reported for patients with
Huntington disease (~9%), traumatic brain injury (TBI) (~9%),
multiple sclerosis (0 to 67%), and epilepsy (~5%). Mania oc-
curring for the first time in an elderly individual should raise
suspicion of an associated medical or neurologic disorder.

Prognosis. Very little literature exists on the course and prognosis of
mood disorders associated with a neurologic illness. These limited
data are consistent, however, in suggesting that depression following a
neurologic illness may persist for months and even years after onset,
and its presence may increase both the morbidity and mortality of
the illness (see subsequent text on discussion of specific illness). Even
less is known about the course and prognosis of mania/hypomania
associated with a neurologic illness.

1. NEUROBIOLOGY AND PATHOPHYSIOLOGY
OF MOOD

A.

Normal emotion. The neurobiology of normal emotional behavior
is not fully understood. One model posits that emotional experi-
ences are mediated by interplay between subcortical regions (e.g.,
hypothalamus, or amygdala) and higher brain centers. In response
to emotionally relevant stimuli, subcortical systems (particularly the
hypothalamus) coordinate autonomic, endocrine, and skeletomotor
responses (arousal) that alter the internal milieu and prepare the or-
ganism to respond appropriately (fight or flight). Cortical (prefrontal
cortex, cingulate, or parahippocampal) systems respond by filtering the
stimuli and assessing their significance to the organism. Although
this assessment is presumably based on learning and memory, it
may also be affected by the relative contributions to the assessment
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of the left (positive emotional valence) and right (negative emotional
valence) cerebral hemispheres. Once the assessment is made, these
cortical systems communicate with the subcortical systems to en-
hance or suppress the somatic responses (the right hemisphere
appears to drive cortical arousal by activating the reticular acti-
vating system). This bidirectional processing between cortical and
subcortical systems, may be mediated in part by the limbic system

(particularly the amygdala), which is also critically involved in medi-

ating both inborn and learned emotional responses. It is this ““cross

talk”” between neocortical and subcortical systems together with the
somatic feedback from the periphery, which appear to mediate the
experience of a particular emotion.

The communication between these cortical and subcortical systems
isaccomplished primarily by chemical neurotransmitters, the activity
of which may impact the emotional state because of mediation of
arousal (norepinephrine), motivation and reward (dopamine), and
mood and impulsivity (serotonin).

Depressive disorders

1. Major depression. The pathophysiology of major depression is
not fully understood. Depression may be the result of genetically
determined (primary mood disorders have a strong genetic pre-
disposition) defects in neurotransmitter function (particularly
serotonin and norepinephrine) that may occur de novo or in
response to psychosocial stress (the stress-diathesis model). We
do not understand the mechanisms that cause these presumed
neurotransmitter disturbances. Depression is associated with a
myriad of neurobiologic disturbances (sleep, neuroendocrine,
neurotransmitter; immunologic, and cerebral structure, blood
flow, and metabolism, particularly of frontal-subcortical re-
gions), most of which are consistent with an exaggerated stress
response. We do not know whether these changes reflect causal
associations or epiphenomena.

2. Depression in patients with a neurologic illness. The pathophys-
iology of depression in patients with neurologic illness is not
known, but is likely to be heterogeneous. Depression may reflect
some combination of an emotional reaction to deficits from the
neurologic illness (e.g., an adjustment disorder with depressed
mood), a recurrence of a preexisting mood disorder, a result of
other neurologic or general medical problems, or a direct effect
of the neurologic illness on brain systems that mediate emotion.

Studies in patients with brain disease suggest a relation be-
tween depression and lesions of particular brain regions includ-
ing the left frontal-subcortical regions (cerebrovascular disease,
or TBI), the basal ganglia (Parkinson disease, or Huntington dis-
ease), and the anterior limbic system (complex partial epilepsy,
or multiple sclerosis) (discussed in the subsequent text).

C. Mania/hypomania

1. Manic episode. The pathophysiology of mania/hypomania and
bipolar disorder are not known. Most of what is known is similar
to that described for major depression.
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2. Mania/hypomania in patients with a neurologic illness. Mania/
hypomania is seen much less frequently in association with
brain disease than is depression. Studies in patients with brain
disease suggest a relation between mania and lesions of the
right cortical (orbitofrontal or basotemporal cortex) or right
subcortical (thalamus, head of the caudate) regions (discussed
in the subsequent text).

111. MANAGEMENT

A.

Principles of management. In general, the management of mood
disorders in patients with neurologic illness (regardless of whether
the depression is considered to be “secondary” to the neurologic
illness) should follow the Principles of Management recommended
by the American Psychiatric Association (APA) (2000, 2002) for
patients with primary mood disorders.

1. Perform a diagnostic evaluation

a.

The diagnosis of a mood disorder in patients with neuro-
logic illness is challenging. Some controversy exists about
the most appropriate method for diagnosing mood syn-
dromes in patients with neurologic or general medical
conditions, because some of the signs or symptoms (e.g.,
weight loss, and insomnia) may result from the general
medical or neurologic illness. Still, most data support the
validity of an ““inclusive’” approach (i.e., counting depressive
symptoms regardless of whether they may be related to the
general medical illness). An additional diagnostic challenge
relates to the assessment of symptoms that require verbal
expression (e.g., sadness, hopelessness, etc.) in patients who
cannot speak (e.g., due to an aphasia). In such cases, it may
be necessary to give greater weight to clearly manifest signs
of the mood disorder (e.g., crying, irritability, weight gain,
sleep disturbance, etc.).

The mood disorder should be defined as being a depressive
disorder, a bipolar disorder, an adjustment disturbance,
or a mood disorder secondary to a neurologic illness. The
judgment that the mood disorder is secondary to the neu-
rologic illness requires confirmation of a neurologic illness,
evidence that the mood disorder is a ““direct physiologic
consequence”” of that illness, and evidence that the mood
disorder is not better accounted for by another mental dis-
order (see differential diagnosis in the preceding text).
Determining whether the mood symptoms are “a direct
physiologic consequence” of the neurologic illness may be
very challenging indeed, as there are no clear rules for
establishing such an association. A potential relation is sug-
gested by a temporal association between the neurologic
illness’s onset, exacerbation, or remission and that of the
mood disorder (e.g., the depression begins shortly after the
stroke); atypical features of the mood disorder; or a well



116

Guide to Neuropsychiatric Therapeutics

established relation between the mood disorder and the
neurologic illness.

Laboratory tests are indicated only to confirm the presence
of a general medical disorder or substance use disorder (as
suggested by the history or examination), or to characterize
its status.

Evaluate and address comorbidity, particularly anxiety dis-
orders, substance use disorders, and personality disorders.
Evaluate the safety of the patient and others. It is essential
to assess the patient’s risk of suicide or homicide.

2. Implement a biopsychosocial treatment plan

a.

Determine and continually evaluate the treatment setting (in-
patient vs. outpatient) based on the patient’s clinical status,
available support systems, and ability to care adequately
for self and cooperate with treatment.

We do not know whether mood disorders in patients with
a neurologic illness require treatment different from that
for primary mood disorders. As such, treatment of these
mood disorders generally employs established treatments
for primary mood disorders, although the data supporting
such use are limited (see subsequent text). We recommend a
biopsychosocial model, that is the combined use of appropriate
biologic (somatic) treatments (including acute phase and
continuation/maintenance phase treatment), psychological
treatments, and social interventions.

Evaluate and address functional impairments (e.g., in inter-
personal relationships, work and living conditions, and
other health-related needs).

Provide education and support to the patient and family.
Enhance treatment adherence (e.g., by simplifying the treat-
ment regimen, minimizing the cost of treatment, education
about side effects, etc.).

Address early signs of relapse.

Coordinate the care with other clinicians. Patients with a
neurologic disorder will typically be receiving care from
multiple clinicians, including an internist, a neurologist
or neurosurgeon, a rehabilitation medicine specialist, a
physical therapist, or speech therapist. Coordination of
care among these many providers is essential to ensure that
the care is safe and effective.

B. Management of depression in patients with neurologic illness

1. Post-stroke depression

a.

Clinical background

(1) The 1-year prevalence of depression in patients with
stroke varies from approximately 5% to 40%, with half
of them manifesting a full major depressive episode
and the other half exhibiting less severe symptoms
(“minor depression”).

(2) The occurrence of post-stroke depression (PSD) appears
to be related to a personal or family history of mood
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disorder, premorbid cortical atrophy, stroke location
(left frontal-subcortical), and degree of functional im-
pairment.

The phenomenology of PSD is similar to that of a primary
major depressive episode.

During the course and prognosis, depression appears
to typically last approximately 9 to 10 months, but
symptoms may persist for longer periods especially in
patients with cortical lesions and marked functional
impairment. PSD is associated with greater impair-
ment in activities of daily living, greater cognitive
impairment, and greater (three to five times) long-term
mortality. Of interest, depressive symptoms are also a
prospective risk factor for stroke. Effective treatment
of depression appears to reduce mortality or improve
the outcome after stroke.

Pathogenesis of post-stroke depression. The pathophysiology
of depression in patients with stroke is not known, but is
likely to be heterogeneous.

Diagnosis

@

@)
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The diagnosis is clinical and is based on the presence
of criteria for a mood disorder. The diagnosis is of-
ten difficult, however, given the overlap of depressive
symptoms with symptoms of stroke, or in patients with
aphasia, denial/neglect, or severe dementia. Informa-
tion from caregivers may greatly assist diagnosis.
Post stroke apathy syndromes have to be ruled out (see
Chapter 1).

Hypothyroidism has to be ruled out.

Treatment

)

)
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Optimize the physical health of the patient and ensure
that all underlying general medical and neurologic
disorders have been optimally treated, including the
provision of pain management.

Optimize the patient’s environment and lifestyle, including
the promotion of exercise and a regular sleep—wake
cycle. Caregivers should be instructed in behavioral man-
agement of the patient’s behavioral problems, including
prevention and modification of adverse behaviors.
Caregivers should also be monitored closely for de-
velopment of depression in themselves.

Consider brief, structured psychotherapy (e.g., cogni-
tive-behavioral therapy or interpersonal therapy) in
patients with mild to moderately severe depression
and who are able to participate in the treatment. Al-
though its effectiveness has not been formally studied
in patients with PSD, it is very safe and its efficacy is
well established for acute phase treatment in primary
mood disorders.
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TABLE 5.4 Selected Antidepressant Treatments

Medication Starting Dose Dosing Range

Selective Serotonin Reuptake Inhibitors
¢ Citalopram (Celexa) 10—20 mg/d Up to 100 mg/d
¢ Sertraline (Zoloft) 12.5-25 mg/d Up to 200 mg/d

Tricyclic Antidepressants
* Nortriptyline (Pamelor; Aventyl) 10 mg at bedtime 50—75 mg (therapeutic
serum level =

50—-150 ng/mL)

Others
¢ Buproprion (Wellbutrin) 75—150 mg Up to 400 mg/d
¢ Venlafaxine (Effexor) buproprion/d Up to 375 mg/d

25 mg two to three
times daily
Brain Stimulation Procedures

Electroconvulsive therapy NA
Vagus nerve stimulation NA
Transcranial magnetic stimulation Experimental
Deep brain stimulation Experimental

NA, not applicable.

(4) Implement somatic therapy if depression is severe
or persists despite the steps listed in the preceding
text. There are no U.S. Food and Drug Administration
(FDA)-approved somatic treatments for PSD. Thera-
peutic options are the same as for major depressive
disorder, that is antidepressant (Table 5.4) or mood-
stabilizing medication, or electroconvulsive therapy
(ECT).

(5) Treat initially with citalopram based on its safety and
tolerability, as well as its efficacy as demonstrated in
two small randomized controlled trials of patients with
PSD. Sertraline is a reasonable alternative. It should
be noted that serotonin reuptake inhibitors (SRIs)
should be used with caution in patients with sub-
arachnoid hemorrhage, where they are associated with
vasospasm.

Nortriptyline is a reasonable second-line agent (effi-
cacy demonstrated in two small randomized controlled
trials of PSD), provided there are no contraindications
(e.g., heart block, cardiac arrhythmia, narrow angle
glaucoma) or concerns regarding sedation or ortho-
static hypotension.

(6) Consider ECT in patients with PSD who are severely ill
(e.g., melancholic, psychotic, suicidal) and in need of
rapid clinical improvement, or who are unresponsive
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to or intolerant of psychotropic medications. A small

uncontrolled (primarily retrospective) clinical litera-

ture supports the safety, tolerability, and efficacy of

ECT in such patients, although randomized controlled

data are lacking. Several modifications in ECT tech-

nique may be required, however, based on the patient’s
medical/neurologic status and concerns about cogni-
tive side effects.

Give patients with psychotic symptoms an antipsychotic

medication in addition to the antidepressant medication,

although there are no controlled data on such use in
patients with PSD. Atypical antipsychotic medications
are generally preferred given their safety, but should
be used sparingly given their small risk in the elderly

of stroke and death (see Chapters 4 and 7).

Continue successful acute treatment (medication or

ECT) for at least 6 to 9 months. Of note, antidepressant

treatment of PSD is associated with a lower mortality

over the ensuing 9 years.
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2. Depression in patients with Alzheimer disease

a. Clinical background

)
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Depression is seen in approximately 20% to 50% of
patients with Alzheimer disease (AD), with about half
manifesting a full major depressive episode and the
other half exhibiting minor depression.

No consistent risk factors have been identified. There is
controversy over whether depression is more common
early or late in the illness or in those patients with
a family history of mood disorder, and whether it is
related to the ApoE 4 or serotonin transporter genes.
The phenomenology of major depression in patients with
AD appears to be characterized by more cognitive
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b.

d.
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disturbance, more psychotic symptoms, less sleep dis-
turbance, and less feelings of worthlessness or exces-
sive guilt, relative to patients without dementia.

The natural history of depression in AD is not fully
known. Depression may be the initial symptom of
dementia, and may even be a risk factor for later de-
velopment of AD in the elderly and in those with
mild cognitive impairment. Depressive symptoms in
patients with AD may persist for months, and are
associated with greater physical and cognitive impair-
ment (and hence earlier placement in higher levels of
care), increased mortality or suicide, and greater care-
givers burden. Effective treatment of depression may
therefore reduce mortality or improve the functional
status of patients with dementia, although there are no
definitive data on this issue.

Pathogenesis

@
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The pathophysiology of depression in patients with AD
is not known, but is likely to be heterogeneous.
Abnormal neurotransmission may be involved, in that
postmortem studies of patients with AD have found a
relation between depression and loss of noradrenergic
neurons in the locus ceruleus, and with loss of dorsal
raphe serotonergic nuclei.

Depression in patients with AD does not appear to be
related to the severity of the dementia nor the patient’s
insight into having AD.

Diagnosis

@

@)
®)

The diagnosis is clinical and is based on the presence
of criteria for a mood disorder. The diagnosis is of-
ten difficult, however, given the overlap of depressive
symptoms with symptoms of dementia, or in patients
with aphasia, denial/neglect, or severe dementia. In-
formation from caregivers may greatly assist diagnosis.
Apathy syndromes have to be ruled out (Chapter 1).
Hypothyroidism has to be ruled out (check thyroid-
stimulating hormone [TSH] and thyroxine [T4]).

Treatment
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Optimize the physical health of the patient and ensure
that all underlying general medical disorders have
been optimally treated, including pain management.
Optimize the patient’s environment and lifestyle, includ-
ing the promotion of exercise and a regular sleep—wake
cycle. Caregivers should be instructed in behavioral man-
agement of the patient’s behavioral problems, including
prevention and modification of adverse behaviors.
Controlled studies have shown that caregivers can
be successfully trained to reduce patient depression.
Monitor caregivers closely for development of depres-
sion in themselves.



)

®)

(6)

@)

®)

©)

(10)

5. Disturbances of Mood, Affect, and Emotion 121

Use psychotherapy which is supported by controlled
data, including individual (particularly cognitive-
behavioral therapy) and group (including formal sup-
port groups) psychotherapy.

Optimize the use of cholinesterase inhibitors (see
Chapter 4). Controlled data suggest that these agents
may improve neuropsychiatric symptoms (including
depression) and functional status, as well as cognition.
Implement somatic therapy if depression is severe
or persists after these initial steps. There are no FDA-
approved somatic treatments for depression in patients
with dementia. Therapeutic options are the same as for
major depressive disorder, that is antidepressant or
mood-stabilizing medication, or ECT.

Treat initially with sertraline or citalopram, based on
their safety and tolerability, as well as their efficacy
as demonstrated in a small number of randomized
controlled trials.

Venlafaxine is a reasonable second-line agent (given
the well-described pathologic deficit in norepine-
phrine-producing neurons in patients with AD), but its
efficacy in patients with dementia has not been demon-
strated. Medications with anticholinergic side effects
(e.g., tricyclic antidepressants) should be used cau-
tiously, as their anticholinergic properties may worsen
the memory impairment, in addition to other adverse
effects.

Consider ECT in depressed patients with AD who are
severely ill (e.g., melancholic, psychotic, or suicidal)
and in need of rapid clinical improvement, or who are
unresponsive to or intolerant of psychotropic medica-
tions. A small uncontrolled (primarily retrospective)
clinical literature supports the safety, tolerability, and
efficacy of ECT in such patients, but controlled ran-
domized data are lacking. Several modifications in
ECT technique may be required, however, based on
the patient’s medical/neurologic status and concerns
about cognitive side effects. ECT does not appear to
worsen the underlying dementing process.
Give patients with psychotic symptoms an antipsychotic
medication in addition to the antidepressant medication,
although there are no controlled data on this issue.
Atypical antipsychotic medications are generally pre-
ferred given their safety, but should be used sparingly
given their small risk in the elderly of stroke and death.
Continue successful acute therapy for at least 6 to
9 months.
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3. Depression in patients with Parkinson disease

a. Clinical background

@

@)

®)

)

Depression is the most common neuropsychiatric dis-
turbance in Parkinson disease (PD), with a prevalence
of approximately 10% to 50%. Roughly half of affected
patients will meet criteria for major depression, with
the remainder meeting criteria for dysthymia.

Risk factors for depression in patients with PD include
psychosis and degree of cognitive impairment, but
there are conflicting data on whether it is related to
physical impairment. The incidence of hypothyroidism
is increased in patients with PD (perhaps due to in-
hibited release of TRH by levodopa stimulation of
the pituitary) and may contribute to both the depres-
sive and cognitive symptoms. Testosterone deficiency,
present in up to 25% of men over age 60, may also con-
tribute to depression and other nonmotor symptoms
in patients with PD.

The phenomenology of depression in patients with PD
is similar to that in patients with primary major de-
pression, except that the former may be less likely
to experience guilt, self-blame, and a sense of failure.
Psychotic symptoms may be seen in 20% or more of
patients, with hallucinations more common than delu-
sions. The potential etiologies of these symptoms are
complex (see Chapter 9).

During the course and prognosis, depression may ap-
pear to precede the onset of the movement disorder
by several years. Depression (both major and minor)
in patients with PD is associated with more personal
suffering, faster progression of physical symptoms,
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greater disability, and greater decline in both cognitive
skills and ability for self-care. The risk of suicide in de-
pressed patients with PD has not been defined (patients
with PD do not have an increased occurrence of suicide
relative to the general population). Effective treatment
of depression may improve the functional status of
patients with PD, although there are no definitive data
on this issue.

Pathogenesis
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The pathophysiology of depression in patients with
PD is not known, but is likely to be heterogeneous.
Certainly, the stress of the illness and related disability
is a contributing factor.

Brain imaging and neurochemical studies suggest that
patients with PD and depression may have degener-
ation in dopamine and serotonin systems believed to
be important in mood. Recent data suggest that the
risk of depression is increased in patients with PD who
have elevated plasma homocysteine levels or the low-
activity allele of the serotonin transporter gene-linked
polymorphic region 5HT-TLPR.

Hypothyroidism may be a contributing factor.

Diagnosis
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The diagnosis is clinical and is based upon the pres-
ence of criteria for a mood disorder. The diagnosis
is often difficult, however, given the overlap of de-
pressive symptoms with symptoms of parkinsonism,
or in patients with denial/neglect or severe demen-
tia. Information from caregivers may greatly assist
diagnosis.

Apathy syndromes have to be ruled out (Chapter 1).
Hypothyroidism has to be ruled out (check TSH
and T4).

Deep brain stimulation of the subthalamic nucleus for
PD is associated with acute, transient mood changes, as
well as more persistent and severe depression (includ-
ing suicide) in some patients. Patients with a personal
or family history of suicide may be at high risk for this
complication.

Treatment
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Optimize the physical health of the patient and ensure that
all underlying general medical disorders (particularly
hypothyroidism, testosterone deficiency) have been
optimally treated, including pain management.

Optimize the patient’s environment and lifestyle, including
the promotion of exercise and a regular sleep—wake
cycle. Caregivers should be instructed in behavioral man-
agement of the patient’s behavioral problems, including
prevention and modification of adverse behaviors.
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Caregivers should also be monitored closely for de-
velopment of depression themselves.

Optimize treatment of the movement disorder (see
Chapters 9 and 10). Dopamine replacement therapy
is only a weak antidepressant, however, and it may
cause other neuropsychiatric symptoms, most notably
psychosis, delirium, and agitation.

Consider brief, structured psychotherapy (e.g., cognitive-
behavioral therapy or interpersonal therapy) in pa-
tients with mild to moderately severe depression and
who are able to participate in the treatment. Although
its effectiveness has not been formally studied in pa-
tients with PD, it is very safe and its efficacy is well
established for acute phase treatment in primary mood
disorders.

Consider somatic therapy if depression is severe or
persists after these initial interventions. There are no
FDA-approved somatic treatments for depression in
PD. Therapeutic options are the same as for major
depressive disorder, namely, antidepressant or mood-
stabilizing medication, or ECT.

Treat initially with citalopram or sertraline based on
their tolerability and the results of prospective open la-
bel trials. Worsening of motor symptoms has been
reported in a few patients on SRIs, however, and
SRIs should be used with caution in patients receiv-
ing deprenyl (a selective inhibitor of MAO-B) given a
potential risk of adverse reactions similar to serotonin
syndrome or hypertensive crisis. Sexual side effects
are common with SRIs and may worsen sexual dys-
function that is experienced by many patients with
PD. If there is inadequate response to first-line treat-
ment, then switching to buproprion is recommended,
given its dopaminergic properties and its relatively
lower incidence of sexual side effects. Venlafaxine is
a reasonable alternative. Both amoxapine and lithium
should be avoided because they can worsen parkin-
sonism.

Consider ECT in depressed patients with PD who are
severely ill (e.g., melancholic, psychotic, suicidal) and
in need of rapid clinical improvement, or who are
unresponsive to or intolerant of antidepressant medi-
cations. A small uncontrolled (primarily retrospective)
clinical literature supports the safety, tolerability, and
efficacy of ECT in such patients, but randomized
controlled data are lacking. Several modifications in
ECT technique may be required, however, based on
the patient’s medical /neurologic status and concerns
about cognitive side effects. Of note, controlled studies
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indicate that ECT may also improve the motor symp-
toms of parkinsonism, irrespective of its effect upon
mood.

Base the treatment of concomitant psychotic symp-
toms in patients with parkinsonism, which is complex,
upon a thorough assessment of the potential causative
factors (e.g., medication-induced vs. depression with
psychotic features vs. dementia with Lewy bodies, etc.)
(see Chapters 7 and 9). Atypical antipsychotic medi-
cations are generally preferred given their safety, but
should be used sparingly given their small risk in the
elderly of stroke and death.

Continue successful acute therapy (psychotropic med-
ication or ECT) for at least 6 to 9 months, although
there are no controlled data on this issue.

References

1. Coffey CE, Kellner CH. Electroconvulsive ther-
apy. In: Coffey CE, Cummings JL, eds. Textbook of
geriatric neuropsychiatry, 2nd ed. Washington, DC:
American Psychiatric Press; 2000:829—-859.

2. McDonald W, Richard IH, DeLong MR. Prevalence,
etiology, and treatment of depression in Parkinson
disease. Biol Psychiatry. 2003;54:363—375.

3. Okum MS, Watts RL. Depression associated with
Parkinson disease. Neurology. 2002;58(Suppl 1):
563-570.

4. Troster Al Fields JA, Koller WC. Pardinson disease
and parkinsonism. In: Coffey CE, Cummings JL,
eds. Textbook of geriatric neuropsychiatry, 2nd ed.
Washington, DC: American Psychiatric Press; 2000:
559-600.

4. Depression in patients with Huntington disease

a. Clinical background
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The prevalence of mood disorders in Huntington dis-
ease (HD) is approximately 40%, with 30% developing
major depression and 10% bipolar disorder (usually
type II).

The phenomenology of depression in HD is similar to that
of primary major depression. Conflicting findings have
been reported regarding the relation of depression to
the cognitive and motor symptoms of HD. In addition,
depression may precede the motor manifestations of
HD by several years, and may occur in patients with
minimal motor symptoms who are unaware they are
affected.

The impact of depression on outcomes in HD has
not been well studied, but the occurrence of suicide
is increased in patients with HD relative to the gen-
eral population. Effective treatment of depression may
improve the functional status of patients with HD
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and reduce the risk of suicide, although there are no
definitive data on these issues.

Pathogenesis

)
@

®)

The pathophysiology of depression in patients with HD
is not known, but is likely to be heterogeneous.

The early onset of depression in many patients suggests
that it may be related to degeneration of the caudate
nucleus and related circuits, because they are also affected
early in the disease. Mood symptoms apparently do
not correlate with CAG repeat length.

The stress of a fatal disease no doubt is a contribut-
ing factor, but other patients may develop depression
before they are aware of the diagnosis or before they
experience motor symptoms.

Diagnosis
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The diagnosis is clinical and is based on the presence
of criteria for a mood disorder. The diagnosis is often
difficult, however, in patients with dementia or denial/
neglect. Information from caregivers may greatly assist
diagnosis.

Apathy syndromes have tobe ruled out (see Chapter 1).

Treatment
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Optimize the physical health of the patient and ensure that
all underlying general medical disorders have been
optimally treated, including pain management.
Optimize the patient’s environment and lifestyle, including
the promotion of exercise and a regular sleep—wake
cycle. Caregivers should be instructed in behavioral man-
agement of the patient’s behavioral problems, including
prevention and modification of adverse behaviors.
Caregivers should also be monitored closely for de-
velopment of depression in themselves.

Optimize treatment of the movement disorder (see
Chapter 10).

Consider brief, structured psychotherapy (e.g., cognitive-
behavioral therapy or interpersonal therapy) in pa-
tients with mild to moderately severe depression and
who are able to participate in the treatment. Although
its effectiveness has not been formally studied in pa-
tients with HD, it is very safe and its efficacy is well
established for acute phase treatment in primary mood
disorders.

Consider somatic therapy if depression is severe or
persists after these initial interventions. There are no
FDA-approved somatic treatments for depression in
HD. Therapeutic options are the same as for major
depressive disorder, that is antidepressant or mood-
stabilizing medication, or ECT.

Treat initially with citalopram or sertraline based on
their tolerability and efficacy as demonstrated in case
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reports. Sexual side effects are common with SRIs and

may worsen sexual dysfunction that is experienced by

many patients with HD. Nortriptyline is recommended
if the SRIs are ineffective.

For patients with HD and bipolar depression, we
recommend lamotrigine or valproic acid.

Lithium is generally avoided because patients with

HD are at risk for dehydration and may therefore
develop lithium toxicity.
Consider ECT in depressed patients with HD who are
severely ill (e.g., melancholic, psychotic, or suicidal)
and in need of rapid clinical improvement, or who are
unresponsive to or intolerant of psychotropic medica-
tions. A small-uncontrolled (primarily retrospective)
clinical literature supports the safety, tolerability, and
efficacy of ECT in such patients, but randomized con-
trolled data are lacking. Several modifications in ECT
technique may be required, however, based on the pa-
tient’s medical /neurologic status and concerns about
cognitive side effects.

Continue successful acute therapy for at least 6 to

9 months, although there are no controlled data on this

issue.

Treat concomitant psychotic symptoms in patients with

HD with antipsychotic medications (see Chapters 7 and

10). Atypical antipsychotic medications are generally

preferred given their safety, but should be used spar-

ingly given their small risk in the elderly of stroke and
death.
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5. Depression in patients with traumatic brain injury

a. Clinical background
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The 1-year prevalence of depression in patients with TBI
is at least 33%, and the lifetime prevalence has been
estimated at approximately 18%.

Potential risk factors for depression in patients with
TBI include a personal history of psychiatric disorder
(mood and anxiety disorders), impaired social func-
tioning, and lesions of the left basal ganglia and left
dorsolateral cortex. There are conflicting data on the
relation of depression to the severity of the TBI, or



128

Guide to Neuropsychiatric Therapeutics

b.

C.

d.

®)

4)

to functional (including cognitive) impairment follow-
ing TBI.

The phenomenology of depression in patients with TBI
is similar to that in patients with primary major de-
pression, except that the former may have higher rates
of comorbid anxiety (~75%) and aggressive behavior
(~55%).

The longitudinal course of depression following TBI
is variable, with some patients experiencing only
transient syndromes lasting a few weeks perhaps (a
result of neurochemical changes provoked by the TBIs)
and others experiencing a more persistent disorder last-
ing several months (perhaps more related to physical or
cognitive impairment?). Major depression in patients
with TBI is associated with cognitive impairment, as
well as with significantly poorer social functioning at
6- and 12-month follow up. Treatment of depression
may improve these outcomes, but there are no data on
this issue.

Pathogenesis
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The pathophysiology of depression in patients with TBI
is not known, but is likely to be heterogeneous.

Stress related to the injury and its physical, cognitive,
and emotional sequelae may be a contributing factor,
particularly in those with a personal history of mood
disorder or who develop depression several months
after the injury.

Some have speculated that depression (particularly
acute depression occurring after the brain injury) may
also relate to the neuropathologic changes of TBI, in-
cluding deactivation of lateral and dorsal prefrontal
cortical regions, and increased activation of ventral lat-
eral and paralimbic systems including the amygdala.

Diagnosis
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The diagnosis of major depression in patients with TBI
is clinical.

There may be considerable overlap of symptoms
with those of the postconcussive syndrome, apathy syn-
drome (see Chapter 1), and personality syndromes (see
Chapter 12).

Comorbid substance use/abuse is common.

Treatment
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Optimize the physical health of the patient and ensure
that all underlying general medical and neurologic
disorders have been optimally treated, including the
provision of pain management.

Optimize the patient’s environment and lifestyle, including
the promotion of exercise and a regular sleep—wake
cycle. Caregivers should be instructed in behavioral
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management of the patient’s behavioral problems, in-
cluding prevention and modification of the adverse
behaviors. Caregivers should also be monitored closely
for development of depression in themselves.
Consider brief, structured psychotherapy (e.g., cognitive-
behavioral therapy or interpersonal therapy) in pa-
tients with mild to moderately severe depression and
who are able to participate in the treatment. Although
its effectiveness has not been formally studied in
patients with TBI, it is very safe and its efficacy is
well established for acute phase treatment in primary
mood disorders.

Consider somatic therapy if depression is severe or
persists after these initial interventions. There are no
FDA-approved somatic treatments for depression in
patients with TBI. Therapeutic options are the same as
for major depressive disorder, namely, antidepressant
medication or ECT.

Treat initially with sertraline, based on its tolerability
and the results of a single placebo-controlled, single-
blind, nonrandomized trial. Citalopram is a reasonable
alternative. In patients who fail to respond, desipramine
is an alternative (supported by a small randomized,
single-blind, placebo-controlled trial), although its use
may be associated with seizures (tricyclic antidepres-
sants [TCAs] lower seizure threshold).

Case reports and small clinical series also support the
use of psychostimulants, including dextroamphetamine
(8 to 60 mg daily), methylphenidate (10 to 60 mg daily),
and pemoline (56 to 75 mg daily). These medications
are given twice daily, with the last dose at least 6 hours
before bedtime to prevent insomnia. Treatment is be-
gun at lower doses, with gradual escalation. Patients
should be monitored closely for evidence of abuse
or toxicity, including anxiety, dysphoria, headaches,
insomnia, irritability, anorexia, dyskinesias, cardiovas-
cular symptoms, and frank psychotic symptoms.
Consider ECT in depressed patients with TBI who are
severely ill (e.g., melancholic, psychotic, or suicidal)
and in need of rapid clinical improvement, or who are
unresponsive to or intolerant of antidepressant medi-
cations. A small uncontrolled (primarily retrospective)
clinical literature supports the safety, tolerability, and
efficacy of ECT in such patients, but randomized con-
trolled data are lacking. Several modifications in ECT
technique may be required, however, based on the pa-
tient’s medical /neurologic status and concerns about
cognitive side effects.
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Give patients with psychotic symptoms an antipsychotic
medication in addition to the antidepressant medica-
tion, although there are no controlled data on this
issue. Atypical antipsychotic medications are generally
preferred given their safety, should be used sparingly
given their small risk in the elderly of stroke and death.

Continue successful acute therapy for at least 6 to

9 months, although there are no controlled data on this

issue.
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6. Depression in patients with multiple sclerosis

a. Clinical background
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Depression is approximately twice as common in pa-
tients with multiple sclerosis (MS) relative to patients
with other chronic illnesses (particularly for women),
with an estimated 1-year prevalence of at least 25% and
a lifetime prevalence of up to 50%.

Potential risk factors for depression in patients with
MS include younger age, lesion volume on mag-
netic resonance imaging (MRI) (particularly in the
left frontal region and left arcuate fasciculus), cortical
(especially left anterior temporal) atrophy, and vari-
ous psychosocial factors (stress, coping ability, social
support, uncertainty about the future, etc.) related to
disease severity and disability.

The phenomenology of depression in patients with MS
appears similar to that of patients with primary ma-
jor depression, although this issue has not been well
studied.

The longitudinal course of depression in patients with
MS has not been thoroughly studied. Major depression
has a negative impact on quality of life and treatment
adherence in patients with MS, and is a risk factor for
suicide. The risk of suicide is high in patients with
MS (up to seven times that of the general population),
and is associated with major depression, alcohol abuse,
and social isolation. Therefore, effective treatment of
the depression may improve the functional status and
well-being of patients with MS.
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Pathogenesis
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The neurobiology of depression in patients with MS is
not known, but is likely to be heterogeneous.

Stress is a contributing factor, as MS is a disease of the
young, which is unpredictable, can cause devastating
disability, and which is without cure currently.

Brain imaging studies implicate atrophy, lesion bur-
den, and involvement of frontal-subcortical and ante-
rior temporal systems.

Depression may also be related to treatment of MS,
particularly with interferon or steroids.

Diagnosis
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The diagnosis of depression in patients with MS is
clinical.

All patients should be thoroughly and continuously
assessed for risk of suicide.

Depression secondary to medications should be con-
sidered in the differential diagnosis, particularly in
patients receiving interferon or corticosteroids. In pa-
tients with depression, glatiramer may be a preferred
drug for treatment of relapse.

Affective lability (see subsequent text), fatigue syn-
drome, or apathy syndrome has to be ruled out.

Treatment
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Optimize the physical health of the patient and ensure
that all underlying general medical disorders have
been optimally treated, including the provision of pain
management.

Optimize the patient’s environment and lifestyle, including
the promotion of exercise and a regular sleep—wake
cycle. Caregivers should be instructed in behavioral
management of the patient’s behavioral problems, in-
cluding prevention and modification of the adverse
behaviors. Caregivers should also be monitored closely
for development of depression in themselves.
Consider psychotherapeutic interventions (supported by
controlled trials), including disease education (particu-
larly for caregivers), as well as individual (particularly
cognitive-behavioral therapy, that is supported by an
open study), group (including formal support groups),
and family therapy.

Consider somatic therapy if depression is severe or
persists after these initial interventions. There are no
FDA-approved somatic treatments for depression in
patients with MS. Therapeutic options are the same as
for major depressive disorder, that is antidepressant
medication or ECT.

Treat initially with sertraline, based on its tolera-
bility and the results of open studies. Citalopram is
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a reasonable alternative. In patients who fail to res-
pond, desipramine may be considered (supported by a
small randomized, placebo-controlled study).
Consider ECT in depressed patients with MS who are
severely ill and in need of rapid clinical improvement,
or who are unresponsive to or intolerant of antide-
pressant medications. A small uncontrolled (primarily
retrospective) clinical literature supports the safety,
tolerability, and efficacy of ECT in such patients, but
randomized controlled data are lacking. Several modi-
fications in ECT technique may be required, however,
based on the patient’s medical /neurologic status and
concerns about cognitive side effects.
Give patients with psychotic symptoms an antipsychotic
medication in addition to the antidepressant medication,
although there are no controlled data on this issue.
Atypical antipsychotic medications are generally pre-
ferred given their safety, but should be used sparingly
given their small risk in the elderly of stroke and death.
Continue successful acute therapy for at least 6 to 9
months, although there are no controlled data on this
issue.
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7. Depression in patients with epilepsy

a. Clinical background
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Psychiatric disorders are common in patients with
epilepsy, and of these disorders depression is perhaps
the most common. Depressive symptoms may occur
peri-ictally (before, during, or after the ictus), but typi-
cally these mood symptoms are brief and do not require
treatment per se, as they will resolve with improve-
ment in seizure control. Depressive disorders occur
interictally, and include major depression, dysthymia,
or rarely bipolar disorder.

The precise prevalence of interictal major depression is
unknown, but may occur in 30% to 50% of patients
with epilepsy. Of interest, the risk of epilepsy may also
be increased in patients with depression.

No consistent risk factors have been identified for inter-
ictal major depression. Conflicting findings have been
reported regarding the relation of depression to male
gender, sinistrality, family history of mood disorder,
psychosocial stressors, seizure frequency/severity, or
presence of a neurologic disorder causing the epilepsy.
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The phenomenology of interictal major depression ap-
pears to differ from that of primary major depression,
with fewer “neurotic” traits (e.g., anxiety, guilt, rumi-
nation, somatization, hopelessness, or low self-esteem)
and more psychotic symptoms. Atypical pain symp-
toms may also be present.

The longitudinal course of major depression in patients
with epilepsy has not been sufficiently studied. At
least some patients tend to suffer from dysthymia be-
tween episodes of major depression. Depression in
patients with epilepsy is associated with greater uti-
lization of health resources and a poorer quality of
life. Effective treatment of depression may improve
the functional status and well-being of patients with
epilepsy, although this issue has not been well studied.

Pathogenesis of interictal major depression
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The pathogenesis of interictal major depression is not
known. Several factors may be involved.

The importance of temporal lobe involvement is sug-
gested by the higher frequency of major depression
in patients with temporal lobe seizures and complex
partial seizures, compared with patients with other
forms of epilepsy. Laterality (left greater than right)
of epileptic focus as a possible pathogenetic factor is
controversial.

Abnormal neurotransmission may be involved in the
comorbidity of epilepsy and major depression. In ani-
mal models, seizures are associated with low levels of
norepinephrine and high levels of serotonin.
Depression may be related to treatment of the epilepsy,
including polypharmacy with anticonvulsant medi-
cation, the use of certain anticonvulsant medications
(particularly barbiturates, phenytoin, primidone, viga-
batrin, and all y-aminobutyric acid [GABA] agonists),
and folate deficiency resulting from most anticonvul-
sant medications (especially those that induce liver
enzymes). Withdrawal of antiepileptic medications
may also be associated with depression, as well as
anxiety and psychosis. Depression may also occur af-
ter (typically 3 to 6 months) temporal lobe surgery for
epilepsy, particularly in patients with a history of mood
disorder, and especially if seizures persist. No consis-
tent relation has been found between post-surgery
depression and side of surgery.

Depression in patients with epilepsy is certainly re-
lated to numerous psychosocial factors, including the
burden of chronic disease, the stigma of epilepsy, the
loss of autonomy (e.g., driving, occupational limita-
tions, etc.), and impaired interpersonal relations (e.g.,
anticonvulsant induced loss of libido).
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C.

d.

Diagnosis

@
@

®)

The diagnosis is clinical and is based on the presence
of criteria for a mood disorder.

Peri-ictal depressive symptoms have to be ruled out, as
these do not typically require treatment (see preceding
text).

Depressive symptoms secondary to antiepileptic med-
ications have to be ruled out (see preceding text).

Treatment

@

@)

®)

4)

©)

Optimize the physical health of the patient and ensure
that all underlying general medical disorders have
been optimally treated, including the provision of
appropriate pain management. In particular, the treat-
ment of epilepsy should be optimized. Antiepileptic
polypharmacy should be minimized, and the use of
antiepileptics with relatively low dysphorogenic prop-
erties should be considered (see preceding text).
Optimize the patient’s environment and lifestyle, includ-
ing the promotion of exercise and a regular sleep—wake
cycle. Caregivers should be instructed in behavioral man-
agement of the patient’s behavioral problems, including
prevention and modification of the adverse behaviors.
Caregivers should also be monitored closely for devel-
opment of depression in themselves.

Consider psychotherapeutic interventions, including dis-
ease education, as well as individual (particularly
cognitive-behavioral therapy), group (including for-
mal support groups), and family therapy, although the
efficacy of such interventions has not been formally
studied.

Consider somatic therapy if depression persists after
these initial interventions. There are no FDA-approved
somatic treatments for depression in patients with
epilepsy. Therapeutic options are the same as for
major depressive disorder, that is antidepressant or
mood-stabilizing medications, or ECT.

Choose antidepressant medication guided by its side
effect profile (particularly its effect on seizure thresh-
old) and risk of interactions with concomitant medica-
tions, because it is assumed (although not proved) that
all antidepressants are equally efficacious in treating
depression in patients with epilepsy. We recommend
sertraline, based on its apparent minimal impact upon
seizure threshold and its low risk of pharmacokinetic
interactions, as well as the results of several open clin-
ical trials demonstrating efficacy for major depression
in patients with epilepsy. Citalopram is an acceptable al-
ternative. Venlafaxine is a reasonable second-line choice
if sertraline or citalopram are ineffective. There is only
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one published randomized controlled trial of antide-
pressant medication in epilepsy, and it found that
12 weeks of nomifensine (that is no longer available)
was superior to amitriptyline.

Avoid certain antidepressants (buproprion, maproti-
line, and amoxapine) as they are proconvulsant in par-
ticularly vulnerable patients. Tricyclic antidepressants
may also lower seizure threshold, but their use does
not appear to worsen seizure control unless plasma
levels are high, the dose is escalated rapidly, there are
concomitant drugs with proconvulsant properties, or
the patient has either cerebral pathology, an abnormal
electroencephalography (EEG), and personal and fam-
ily history of epilepsy. Less is known about the effects
of newer antidepressants on seizure threshold.
Consider pharmacokinetic interactions of antidepres-
sant and antiepileptic drugs. Those anticonvulsants
that induce liver enzymes (particularly phenobarbital,
primidone, phenytoin, and carbamazepine) can lower
plasma levels of paroxetine and the tricyclic antidepres-
sants. Conversely, certain antidepressants (fluoxetine,
fluvoxamine, and paroxetine) inhibit the cytochrome
P-450 enzyme system and can induce toxic levels of
phenytoin and carbamazepine. Sertraline and citalo-
pram have far fewer pharmacokinetic interactions with
antiepileptic drugs.

Consider ECT in patients with epilepsy and major
depression who are severely ill (e.g., melancholic,
psychotic, or suicidal) and in need of rapid clinical
improvement, or who are unresponsive to or intoler-
ant of psychotropic medications. A small uncontrolled
(primarily retrospective) clinical literature supports the
safety, tolerability, and efficacy of ECT in such patients,
but randomized controlled data are lacking. Several
modifications in ECT technique may be required, how-
ever, based on the patient’s medical/neurologic status
and concerns about cognitive side effects. Of note, the
anticonvulsant properties of ECT may help improve
seizure control.

Manage bipolar depression in patients with epilepsy with
lamotrigine or ECT. Lithium is a second choice, because
of its proconvulsant properties and its propensity for
inducing delirium especially when used in combi-
nation with carbamazepine. Mania in patients with
epilepsy may be managed with a mood-stabilizing
antiepileptic medication (e.g., valproic acid) and an
antipsychotic medication, or with ECT.

Base the treatment of concomitant psychotic symptoms
in patients with epilepsy and major depression upon a
thorough assessment of the potential causative factors
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(e.g., medication-induced vs. depression with psy-
chotic features vs. other), as discussed in Chapter 8.
Atypical antipsychotic medications are generally pre-
ferred given their safety, but should be used sparingly
given their small risk in the elderly of stroke and death.

(11) Continue successful acute therapy for major depression
in patients with epilepsy for at least 6 to 9 months,
although there are no controlled data on this issue.

(12) In July 2005, the FDA approved vagus nerve stimula-
tion (VNS) therapy as an add-on long-term treatment
for adults with treatment-resistant chronic or recurrent
depression. Whereas VNS may be considered as a treat-
ment option for depression in patients with epilepsy, its
role in patients with other neurologic illnesses remains
to be defined.
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C. Management of mania/hypomania in patients with neurologic disease

1.

Mania/hypomania has been described in patients with a variety
of neurologic disorders, most commonly epilepsy (some stud-
ies suggest a relation to nondominant temporal lobe epilepsy),
stroke (associated with a family history of mood disorder, pre-
morbid mild subcortical atrophy, and stroke location [right ba-
sotemporal cortex]), TBI, multiple sclerosis, Huntington disease,
and tumor. The occurrence of mania/hypomania in patients
with neurologic illness in not precisely known, but appears to
be rarer than depression.

There are no FDA-approved treatments, nor any randomized

controlled treatment trials of mania in patients with neurologic

disease.

a. Follow the APA guidelines for bipolar disorder (APA 2002),
which call for treatment of mania with a mood stabilizer
(valproate or lithium) and an antipsychotic medication.
Lithium is generally avoided in patients with epilepsy due
to its potential proconvulsant properties, and antipsychotic
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medications should likewise be used cautiously because
they also lower seizure threshold.

b. Concomitant psychosocial and psychotherapeutic interven-
tions are also reasonable considerations, although these
have not been studied.

c. ECT should be considered in manic patients with epilepsy
who are severely ill and in need of rapid clinical im-
provement, or who are unresponsive to or intolerant of
pharmacotherapy. Several modifications in ECT technique
may be required, however, based on the patient’s medical/
neurologic status. Of note, the anticonvulsant properties of
ECT may help improve seizure control.

d. Effective acute treatment should be continued for 6 to
9 months, although the antipsychotic medication should
be discontinued unless required for control of persistent
psychosis or prophylaxis against recurrence.

Management of affective lability (“‘emotional incontinence’) and patho-
logic affect. There are no FDA-approved somatic treatments for
affective lability or pathologic affect associated with neurologic
disorders, and only a few studies have examined this issue prospec-
tively. Both nortriptyline and citalopram have been found to be
effective in small randomized controlled trials of pathologic affect
following stroke. Amitriptyline was found effective for pathologic
affect in a randomized controlled trial of 12 patients with MS. A
recent 17-center, double-blind, randomized, controlled clinical trial
found that AVP-39 (a combination of quinidine 30 mg and dex-
tromethorphan 30 mg orally) was effective in relieving pathologic
affect and improving quality of life in patients with amyotrophic
lateral sclerosis (ALS) (ALS). A similar study is under way in pa-
tients with pathologic affect and MS. Case reports support the use
of tricyclic antidepressants, SRIs, levodopa, and mood stabilizers for
pathologic affect in various neurologic disorders.
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Chapter 6

ANXIETY

Robert G. Robinson, Jess G. Fiedorowicz

I. BACKGROUND

A. Definitions

1. Anxiety refers to a vague, often unpleasant, emotion associated
with a sense of apprehension, arousal, or tension. Karl Jaspers
described the experience of abnormal anxiety as ““free-floating
and unattached”” and associated with a ““feeling of restlessness.”
Anxiety symptoms may be consciously experienced as psycho-
logical symptoms (anticipation, apprehension, arousal, dread,
fear, worry, irritability, insomnia, inattention) or as physical (so-
matic) symptoms (nausea/dyspepsia, dry mouth, racing heart,
palpitations, shortness of breath, sweating, tremor, muscular
tension).

2. Anxiety is universally experienced and normal anxiety is
thought to be adaptive as illustrated by the Yerkes—Dodson law
demonstrating an “inverted U” relationship between arousal
and performance. Anxiety may also be a manifestation of a
neuropsychiatric disorder.

3. Anxiety is commonly divided into state and trait anxiety. State
anxiety refers to anxiety in the setting of a specific stressor,
whereas trait anxiety refers to an enduring pattern of high
anxiety at baseline or a tendency to respond with exaggerated
anxiety in mildly stressful situations. Clinically, the boundary
between state and trait anxiety is often blurred.

4. Phenomenologically, the construct of anxiety assumes a breadth
of symptoms including situational anxiety, general anxiety,
panic attacks, phobic states, obsessions, and compulsions. Gen-
eral anxiety is distinguished from situational anxiety by the
perceived lack of a sufficient stressor. Panic attacks are dis-
crete episodes of limited duration with prominent psychological
and physical anxiety symptoms in conjunction with a sense of
impending doom. Phobias consist of involuntary fears out of
proportion to the object of fear leading to avoidance of that
object. Obsessions represent recurring, intrusive thoughts, or
images. Obsessions may be linked to compulsions, which are

138
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TABLE 6.1 Classification of Anxiety Disorders of Particular Relevance
to Neuropsychiatry
Generalized anxiety disorder Persistent anxiety and worry out of proportion to
circumstances
Obsessive-compulsive disorder Obsessions and compulsions of clinically sufficient
severity and duration
Panic disorder Recurrent, spontaneous panic attacks accompanied
by fear of repeated attacks
repeated actions driven by a desire to relieve an anxiety preced-
ing the action and compelling the completion of the action.
B. Classification and epidemiology of anxiety syndromes. This Chapter

will focus on state anxiety syndromes associated with neurologic
conditions. The anxiety syndromes with the strongest association

are detailed in Table 6.1.

Normal anxiety contrasted with generalized anxiety disorder

1. Anxiety is ubiquitous in human mental life and plays a role
in maintaining arousal and response to environmental stress.
Individuals differ dimensionally on baseline levels of anxiety
as well as in their ability to mount an anxious response to a

stressor. The ability to be aroused by threatening aspects in
environment condones clear survival advantages.

the

2. Individuals who have excessive anxiety at baseline or display
exaggerated responses to relatively unthreatening or only mod-
erately arousing events may be categorized as suffering from
a generalized anxiety disorder (GAD). Criteria for GAD include
persistent, excessive, and uncontrollable worries over a period
of at least 6 months and encompassing multiple aspects of one’s
life, not limited to a single activity or event and not confined to a
specific aspect of another psychiatric disorder such as, worrying
about having a serious illness in hypochondriasis. This anxiety
is clinically significant and associated with symptoms such as
edginess, fatigue, impaired concentration, irritability, restless-
ness or sleep disturbance, and particularly, initial insomnia.
Physical symptoms associated with generalized anxiety may
include muscular tension, a sense of a racing pulse, sweating,

headaches, and nausea.

3. The diagnosis of anxiety disorder due to a general medical con-
dition with generalized anxiety is applied by convention when
a clinically significant syndrome of excessive general anxiety is
deemed to be the result of a medical condition. The presence
of a temporal relationship with the condition, atypical features,
and an evidence base of an association between the specific

condition and generalized anxiety support the diagnosis.

4. The lifetime prevalence of GAD in the general population is
approximately 2% to 5%. The point prevalence is approximately

1% to 2%.
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D. Obsessive-compulsive disorder

1.

Significant obsessions and compulsions are not commonly ex-
perienced in the general population. In addition to occurring
in those with obsessive-compulsive disorder (OCD), they may
arise in the context of affective syndromes, psychotic disorders,
and in those with trait obsessionality such as in obsessive-
compulsive personality disorder, in which case these symptoms
are less likely to be perceived as intrusive or unreasonable.
OCD is characterized by either obsessions or compulsions that
are recognized as excessive or unreasonable. The symptoms are
associated with significant clinical impairment through psycho-
logical distress, consumption of time, or impairment in function.
Common obsessions include fear of contamination, fear of harm-
ing oneself or others, overwhelming concern with neatness or
order, fear of making a mistake, fear of losing something, fear of
embarrassing oneself, and persistent thinking about a specific
image, number, sound, or word. Common compulsions include
washing, checking, counting, repeating words or actions, ar-
ranging items in a specific order, and collecting or hoarding
items no longer needed. Compulsive symptoms are often recog-
nized as voluntary acts arising from oneself although they are
typically not perceived as willful. Individuals often feel a desire
to resist compulsions, albeit a seemingly futile desire at times.
The diagnosis of anxiety disorder due to a general medical
condition with obsessive-compulsive symptoms is applied by
convention when a preponderance of clinically significant ob-
sessions and compulsions are deemed to be the result of a
medical condition. The diagnosis is supported by the presence
of a temporal relationship with the condition, atypical features,
and an evidence base of an association between the specific
condition and a syndrome of obsessions and compulsions.

The lifetime prevalence of OCD in the general population is
approximately 2% to 2.5%. Peak incidence occurs around 20
years of age with more than half developing the illness before
25 years of age.

E. Panic disorder

1.

Panic attacks may occur in the setting of a depressive syndrome,
schizophrenia, phobias, GAD, OCD, or with separation anxi-
ety. Panic attacks elicited by a specific situation are typically
differentiated from spontaneous panic attacks.

Panic disorder is defined by convention as the presence of spon-
taneous, recurrent panic attacks followed by a fear of repeated
attacks for at least 1 month. The panic attack is classically sud-
den in onset and typically reaches maximum intensity within
10 minutes. The duration of a panic attack can vary from
minutes to hours although panic attacks typically last 10 to
20 minutes. Given the intensity of the event, the reported dura-
tion may overestimate the actual duration. In addition to intense
fear or anxiety, patients may experience a rapid even pound-
ing heart rate, sweating, shaking, tremor, shortness of breath,
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hyperventilation, a choking sensation, chest discomfort, nausea,
dyspepsia, lightheadedness, unsteadiness, derealization, deper-
sonalization, sense of losing control, sense of going crazy, sense
of impending doom or death, paresthesia, or chills. Panic dis-
order may be accompanied by agoraphobia, a fear of situations
where escape may be difficult should a panic attack occur.

The diagnosis of anxiety disorder due to a general medical
condition with panic attacks is applied by convention when
panic attacks predominate and are deemed to be the result
of a medical condition. The diagnosis is supported by the
presence of a temporal relationship between panic attacks and
the medical condition, atypical features, and an evidence base of
an association between the specific condition and panic attacks.
The lifetime prevalence of panic disorder in the general popula-
tion is approximately 1% to 2%. Rates have been found to be as
high as 1% to 6% in primary care clinics and 17% to 25% in those
presenting to an emergency department with chest pain. Rates
are also thought to be elevated in neurology clinics, particularly
among those referred for evaluation of dizziness and vestibular
function.

F. Post-traumatic stress disorder

1.

By current criteria, post-traumatic stress disorder (PTSD) follows

the experiencing or witnessing of a traumatic event where

threatened death, serious injury, or the physical integrity of self
or others evoked fear, helplessness, or horror.

PTSD then involves persistently experiencing that traumatic

event, avoiding stimuli associated with the traumatic event,

and symptoms of hyperarousal such as hypervigilance or an
exaggerated startle response. The symptoms must result in
significant distress or impairment and must last for more than

1 month (otherwise operationalized as acute stress disorder).

PTSD is considered chronic if symptoms persist for more than

3 months.
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1. NEUROBIOLOGY AND PATHOPHYSIOLOGY
OF ANXIETY

A. Normal anxiety

1.

The neurobiology of normal anxiety remains to be fully eluci-
dated. There are two systems of anxiety that probably overlap: A
““defense system”” directed to making an immediate response to
a threat and a ““behavioral inhibition” system, which suppresses
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potentially dangerous behaviors. Sensory input is relayed by
the dorsal thalamus to the modality-appropriate cortical ar-
eas. Upon reaching secondary association cortex for a particular
modality, information is relayed to emotion and memory centers
in the amygdala, hippocampus, entorhinal cortex, orbitofrontal
cortex, and anterior cingulate. Further, neural circuits orches-
trating anxiety are organized at various levels throughout the
brain. Brainstem regions appear to mediate somatic anxiety
symptoms. Midbrain regions such as the periaqueductal gray
and locus coeruleus are prominently involved in simple reflex-
ive responses. Intermediate regions such as the amygdala and
septohippocampal systems manage practiced responses. Corti-
cal regions such as the paralimbic cortex appear to address more
cognitively demanding situations.

The clinical efficacy of pharmaceuticals targeting y-amino-
butyric acid (GABA), serotonin (5-HT), and norepinephrine
(NE) systems has promulgated interest in the role of these neu-
rotransmitter systems in anxiety. Generally speaking, increased
GABA release attenuates anxiety and increased NE release aug-
ments anxiety. The role of 5-HT is less straightforward and
likely involves an adaptive or modulating role.

B. Generalized anxiety

1.

2.

GAD is thought to result from a dysfunction or change in the
set point of the aforementioned anxiety systems.

Acute increases in 5-HT levels which are presumed to be treat-
ment induced have been associated with increased anxiety;
however, chronic increases are believed to be associated with
diminished anxiety.

C. Obsessions and compulsions

1.

Cortico-subcortical-thalamic-cortical circuits, particularly the
orbitofrontal circuit appears to be dysfunctional in OCD. It has
been demonstrated that patients with OCD have significantly
more gray and less white matter than those without OCD. The
onset of OCD may be immediately preceded by streptococcal
infection in children (Pediatric Autoimmune Neuropsychiatric
Disorders Associated with Streptococcal infections, [PANDAS]),
encephalitis, head injury, or damage to the striatum.

OCD has been linked to disruption in serotonergic pathways
involving the basal ganglia and orbitofrontal cortex.

Panic attacks

1.

The locus coeruleus, a noradrenergic nucleus, has been iden-
tified in playing a prominent role in the etiology of panic.
Positron emission tomography (PET) evidence has further iden-
tified involvement of the hippocampal and parahippocampal
regions.

A dysregulation of noradrenergic systems, particularly the locus
coeruleus, has been implicated in the pathogenesis of panic
attacks. A shift in the “’set point” of the benzodiazepine receptor
has been proposed as a contributing factor in panic disorder.
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Sodium lactate, hypercapnia, and cholecystokinin may provoke

panic.
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1I11. MANAGEMENT

A.

Principles of management. The evidence base for the specific treat-
ment of anxiety in patients with neurologic illness is limited. In
the absence of compelling data from a study specific to a particular
neurologic condition, it is generally advisable to follow the treatment
guidelines for patients with primary anxiety disorders when appro-
priate. The American Psychiatric Association has published practice
guidelines in panic disorder (1998) and for acute stress disorder and
PTSD (2004). Cochrane reviews exist for ““Antidepressants for gen-
eralized anxiety disorder (2003)"” and “Pharmacologic management
for agitation and aggression in people with acquired brain injury
(2003).”
Performing a comprehensive diagnostic evaluation
1. Theimportance of a comprehensive examination (psychiatric, med-
ical, and neurologic) of patients with neuropsychiatric disorders
cannot be overemphasized. This examination should include a
history, mental status examination, and physical examination.
Although an interdisciplinary approach is advantageous, the
primary responsibility for the complete examination should not
be delegated. Information from outside informants such as fam-
ily members or primary care providers is essential, particularly
to ascertain the patient’s premorbid function, premorbid per-
sonality, and the temporal relationship between the onset of
anxiety symptoms and the neurologic illness. Given the often
insidious onset of anxiety symptoms and frequent impairments
in the patient’s historical abilities secondary to neuropsychiatric
illness, it may be difficult to delineate the relationship between
anxiety symptoms and the illness. A prudent approach is to
clearly separate observations from interpretations. One must
avoid assuming “who wouldn’t be anxious with condition X”
and postpone such explanation until formulating the case. Al-
though often tempting, it is inadvisable to reflexively disregard
a patient’s psychological suffering as a normal reaction. Such an
approach need not underestimate the tragedy of the neurologic
illness, but may rather call attention to the comorbid anxiety. A
rigorous and thorough elucidation of phenomenology is vital for
an accurate assessment while further fostering the development
of an empathic therapeutic relationship.
2. Medical and psychiatric comorbidity should be thoroughly as-
sessed, including alcohol and other substance abuse, personality
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vulnerabilities, and frank personality disorders. Mood disorders
are a common cause of anxiety and occur with increased
frequency in those with anxiety disorders. Anxiety may
occur as a consequence of asthma, central nervous sys-
tem (CNS) infection, dehydration, fever, hyperventilation,
metabolic abnormalities, mitral valve prolapse, myocardial
infarction, neurosyphilis, pheochromocytoma, respiratory ill-
ness, thyroid disease, and other endocrine conditions. Alcohol,
amphetamines, anabolic steroids, caffeine, cocaine, ecstasy,
y-hydroxybutyrate, inhalants, and phencyclidine (PCP) com-
monly produce clinically significant anxiety symptoms with
intoxication and habitual use. Withdrawal from alcohol, barbitu-
rates, benzodiazepines, cocaine, sedative /hypnotics and opiates
may be associated with significant anxiety and agitation. Med-
ications may be associated with anxiety and a thorough review
of current and recent medications should be performed. Anxiety
may also occur as an adverse reaction to medications includ-
ing but not limited to acyclovir, antiretrovirals (esp. efavirenz),
bronchodilators, corticosteroids, interferons, interleukin-2, iso-
niazid, lidocaine, pentamidine, procaine, sympathomimetics,
and stimulants.

Laboratory tests may be required to follow up on any concerns
elucidated during the comprehensive evaluation. The labora-
tory workup is, of course, guided by clinical suspicion as well
as the estimated prevalence rate of the condition screened and
will therefore appropriately vary from one patient or one set-
ting to another. Because of the relatively high prevalence of
thyroid abnormalities and a strong association with anxiety,
a thyroid-stimulating hormone (TSH) test should be obtained
as a screening test in patients with GAD or panic disorder
if thyroid abnormalities have not been ruled out because of
the onset of anxiety symptoms. Additionally, any patient who
is neuropsychiatric, with a constellation of symptoms sugges-
tive of thyroid disease including a change in the frequency
of bowel movements, hair changes, skin changes, soft or brit-
tle nails, sweating, temperature intolerance, tremor, or weight
change should be screened for thyroid abnormalities with a min-
imum TSH. A complete medical panel may reveal hypercalcemia
associated with hyperparathyroidism, liver abnormalities sug-
gestive of alcoholism (i.e., elevated aspartate aminotransferase
[AST]/alanine aminotransferase [ALT] ratio), or reflections of
other endocrine disorders. Other tests should include a complete
blood count, erythrocyte sedimentation rate (ESR), vitamin Bi»
level, folate level, and a rapid plasma reagin (RPR). The rate
of medical comorbidities with neuropsychiatric illness is high
enough to warrant such screening if not already performed.

No definitive practice guidelines exist for the use of neu-
roimaging in the evaluation of patients with anxiety in the
setting of a neuropsychiatric condition. Structural neuroimaging
(i.e., computed tomography [CT] scan or magnetic resonance
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imaging [MRI]) should be obtained when the onset of anxiety
symptoms begins after age 50, as follow-up of any abnormalities
from the neurologic exam suggestive of intracranial pathology,
or in the setting of a temporal association between symptoms
and head trauma.

Performing a risk assessment, which includes a suicide risk as-
sessment as well as assessment of general dangerousness to self
or others is important.

C. Formulating the case

1.

A comprehensive formulation should summarize the salient as-
pects of the history and physical examination. It may be helpful
to organize one’s diagnostic thinking into a biopsychosocial or
an etiopathic model. Aspects of the patient’s presentation can be
organized into those that are likely the result of brain disease,
the provocation of psychological vulnerabilities, the product of
maladaptive behaviors, or demoralization from a tragic illness
or other life events.

The neuropsychiatric diagnosis is a product of the formulation. It
may be difficult to judge whether the anxiety disorder is primary
or occurs secondary to the neurologic illness. The diagnosis of
anxiety disorder secondary to a general medical condition is
supported by the presence of a temporal relationship between
the anxiety syndrome and the neurologic condition, atypical
features, and an evidence base of an association between the
specific neurologic condition and an anxiety disorder. Neuro-
logic conditions associated with specific anxiety syndromes are
detailed in Table 6.2.

D. Implementing a treatment plan

The determination of treatment setting (outpatient, partial hospi-
talization, or inpatient) is based on multiple factors, including
but not limited to severity of illness, level of function, strength
of family and social supports, and treatment compliance. The

TABLE 6.2 Neurologic Conditions Associated with Specified Anxiety

Syndromes

Generalized anxiety

Dementia, epilepsy, Huntington disease, multiple sclerosis?,

disorder Parkinson disease, restless legs syndrome, stroke, traumatic
brain injury
Obsessive-compulsive Huntington disease?, Parkinson disease?, stroke (involving basal
disorder ganglia), traumatic brain injury, Tourette syndrome,
Sydenham’s chorea
Panic disorder (with or Migraine headache, epilepsy, Lyme disease?, Parkinson disease,
without agoraphobia) restless legs syndrome, traumatic brain injury

Post-traumatic stress

disorder

Traumatic brain injury

?, association not fully established.
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decision regarding treatment setting is a fluid one and must
be reassessed on a regular basis. In the outpatient setting, the
frequency of outpatient visits should be titrated to patient need.
Given the subjective nature of anxiety symptoms, having a
benchmark to monitor progress and treatment effectiveness is
necessary. This may include a scale such as the Yale-Brown
Obsessive Compulsive Scale (Y-BOCS), a target symptom or
symptoms, a functional assessment, or an outside informant’s
impression. Titration of psychiatric medications for anxiety
disorders can be a prolonged process and it can be diffi-
cult for patients or providers to recall how current symptoms
and function compare to prior months or previous treatment.
The assessment of treatment effects is further complicated in
neurodegenerative disorders where treatment effects must be
inferred from a projected course of worsening illness.
The patient’s personality and cognitive strengths and vulnerabil-
ities should be assessed. Counseling and education may help
patients capitalize on strengths and attend to vulnerabilities.
Function-oriented guidance, delineation of prognosis and ex-
pectations, and exploration of means of coping with illness and
handicap serves to combat demoralization for the patient and
family.
Address avoidance behaviors, substance use (including caf-
feine), and other maladaptive behaviors proactively. Substance
abuse or dependence is optimally managed in a structured
substance abuse program.
Implementing a biopsychosocial treatment plan.
a. Patients should be instructed to eliminate or at least limit
caffeine and alcohol use.
b. Psychotherapeutic approaches include cognitive-beha-
vioral, supportive, and psychodynamic.
¢.  Medications commonly prescribed for anxiety include se-
lective serotonin reuptake inhibitors (SSRIs), venlafaxine,
tricyclic antidepressants (TCAs), and benzodiazepines.
Treatment outcomes and compliance should be routinely mon-
itored. Any worsening in illness or decline in adherence should
be dealt with proactively.
References
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1Iv. GENERALIZED ANXIETY IN PATIENTS WITH
NEUROLOGIC ILLNESS

A. Generalized anxiety disorder general treatment pearls

1.

Psychotherapeutic approaches to GAD include cognitive-
behavioral, supportive, and psychodynamic. Cognitive-
behavioral approaches have been well studied and should
be employed when expertise is available. Specific behavioral
approaches include relaxation techniques and biofeedback.
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TABLE 6.3 Selected Psychiatric Medications for Treatment of
Generalized Anxiety Disorder

Medication Starting Dose Usual Dosing Range

Tricyclic Antidepressants

Nortriptyline (Pamelor, Aventyl HCI) 25 mg/d Typically 50—150 mg ghs
(dosed to 50—150 ng/mL)

Selective Serotonin Reuptake Inhibitors

Citalopram (Celexa) 10—20 mg/d 20—-60 mg/d

Escitalopram® (Lexapro) 10 mg/d 10—20 mg/d

Paroxetine” (Paxil) 10 mg/d 40 mg/d

Sertraline (Zoloft) 25-50 mg/d 100—200 mg/d

Other Antidepressants

Mirtazapine (Remeron, Remeron 15 mg/d 15—45 mg qhs
SolTab)

Venlafaxine® (Effexor XR) 75 mg/d 150—300 mg qd

Antipsychotics

Olanzapine (Zyprexa) 2.5-5mg/d 2.5-10 mg/d

Other

Diphenhydramine (Benadryl) 25 mg 25—50 mg q4 hours as

needed
Pindolol (Visken) 5-10 mg/d 10—60 mg/d
Propranolol (Inderal) 60—80 mg/d 80—520 mg/d

“U.S. Food and Drug Administration indication for generalized anxiety disorder.

2. Patientsshould be instructed to eliminate or at least limit caffeine
and alcohol use.

3. Medications commonly prescribed for primary GAD include
SSRIs, venlafaxine, TCAs, buspirone, and benzodiazepines.
Starting and target doses are detailed in Table 6.3. Long-term
treatment is required for many patients. To limit adverse
reactions, including a possible initial worsening in anxiety,
antidepressants must often be initiated at low doses and titrated
slowly.

B. Poststroke anxiety

1. Clinical background

a. Approximately one fourth of patients, after acute stroke,
meet criteria for GAD. Nearly another one fourth of pa-
tients will go on to develop clinically significant generalized
anxiety. Approximately half of all poststroke patients with
anxiety will have a clinically significant depressive syn-
drome (major or minor).

b.  The occurrence of poststroke anxiety is not associated with
acute social, cognitive, or physical impairment, but it is
associated with later impairment in activities of daily liv-
ing and a more limited social support network. Early
onset poststroke anxiety, as defined by occurring within
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the first 3 months, is associated with a history of psychi-
atric disorder. Late-onset poststroke anxiety, arising more
than 3 months after stroke, has not been associated with
a previous psychiatric history. The use of stimulants to
treat poststroke apathy may precipitate or contribute to
anxiety.

c.  The phenomenology of poststroke anxiety is similar to that of
a primary anxiety disorder. The phenomenology of early-
onset and late-onset poststroke anxiety are also similar.

d. Poststroke anxiety may last several months to years. When
comorbid with depression, poststroke anxiety is associated
with a longer duration of depression and greater functional
and social impairment.

Pathogenesis of poststroke anxiety. The pathophysiology of post-

stroke anxiety remains unclear. The combination of depression

and anxiety has been associated with left frontal cortical lesions.

Poststroke anxiety without depression has been associated with

right hemisphere lesions.

Diagnosis. As in primary anxiety disorders, the diagnosis is

clinical and based on the presence of consensus criteria. The

diagnosis may be impeded by the presence of a comorbid
depression, aphasia, anosognosia, or dementia. Observations of
family and other caretakers may assist in making the diagnosis.

Treatment

a. The clinician should optimize treatment and rehabilitate
the patient, provide adequate pain management, and treat
any underlying medical conditions.

b.  Environmental modifications should be implemented, includ-
ing a daily routine with structured activities and good sleep
hygiene. Behavioral management techniques should be em-
ployed by staff and taught to the family for any agitation
secondary to anxiety.

c. Although psychotherapy has not been explicitly studied
in poststroke anxiety, cognitive behavior therapy (CBT)
should be considered given its efficacy in patients with
primary anxiety disorders.

d. Somatic therapy should be implemented if anxiety is se-
vere or persists despite the steps listed in the preceding
text. There are no U.S. Food and Drug Administration
(FDA)-approved somatic treatments for poststroke anxiety.
Therapeutic options are the same as for primary anxiety
disorders.

e. Nortriptyline titrated slowly from 25 to 75 mg per day
should be administered based on data from the treatment
of poststroke depression comorbid with GAD. Tolerance
and subsequent titration of nortriptyline may be limited by
sedation, orthostatic hypotension, and anticholinergic side
effects such as dry mouth, constipation, urinary retention,
and blurry vision. In patients where nortriptyline is either
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not desired or contraindicated such as during acute recov-
ery after myocardial infarction, escitalopram 10 mg per day
or venlafaxine up to 300 mg per day are reasonable alterna-
tives based on safety profile and efficacy in primary anxiety
disorders.
Benzodiazepines are commonly prescribed in the treatment
of primary generalized anxiety. However, benzodiazepines
have not been studied in patients with stroke and carry sig-
nificant risk of side effects and adverse events such as falls.
In addition, tolerance is developed to benzodiazepines,
which may result in rebound anxiety and withdrawal
symptoms when prescribed for more than 4 weeks. Given
these safety concerns and the high comorbidity of depres-
sion with poststroke anxiety, a course of treatment with an
antidepressant is preferable.

Only one in four patients with early onset generalized anx-

iety recover by 1 year following the stroke. Most of the

remaining experience a chronic course defined as at least

2 years’ duration. Therefore, long-term treatment is re-

quired for many patients with poststroke anxiety similar to

a primary GAD. We recommend continuing effective acute

therapy for at least 1 year in responders. Partial responders

or those whose symptoms return during subsequent taper
may require chronic antidepressant treatment.
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C. Generalized anxiety in patients with dementia, including Alzheimer

disease

1. Clinical background

a.

Neuropsychiatric symptoms including agitation, anxiety,
apathy, delusions, depression, hallucinations, and insom-
nia are commonly seen with dementia, including in the
early stages of dementia and those with mild cognitive
impairment. The population-based cumulative prevalence of
general anxiety symptoms in dementia has been estimated
at 25% with a 10% cumulative prevalence in those with
mild cognitive impairment. Smaller studies have demon-
strated anxiety symptoms in as many as 70% of those
with dementia. Although the presence of anxiety symp-
toms is remarkably common in dementia, studies using
the threshold of meeting diagnostic criteria for GAD have
found a point prevalence of 5% to 6%. These rates may
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underestimate prevalence with anxiety symptoms, because
such symptoms may be masked by the widespread use
of psychotropic drugs in this population. Although some
studies have shown a greater frequency of anxiety symp-
toms in vascular dementia over Alzheimer disease (AD),
this finding has not been borne out in population-based
studies.

b. The occurrence of anxiety in AD has been associated with
depression, dementia severity, and age at onset. The pres-
ence of anxiety is also associated with impairments in
activities of daily living (independent of age), increased
nighttime awakenings, and overt aggression. Anxiety may
adversely affect patient and caregiver quality of life. Anxi-
ety in dementia has not been associated with age, gender,
or ethnicity.

c. Given cognitive limitations in this population, comparing
the phenomenology to that of primary anxiety disorders
is difficult. Aggressive and agitated behaviors may occur
more commonly and may be precipitated by a challenging
situation, an unfamiliar environment, social isolation, or
lack of routine.

d. Given the chronic nature of generalized anxiety and the
progressive course of dementia, long-term treatment is
typically warranted.

Pathogenesis of anxiety in dementia. The pathophysiology of anxi-
ety in dementia remains unclear and understudied. Depression
has been associated with damage to noradrenergic or seroton-
ergic nuclei. Aggression has been associated with damage to
serotonergic nuclei with relative preservation of dopaminergic
regions. Anxiety often occurs with depression and may result
in agitation or aggression. Anxiety may be a symptom of the
underlying dementia or a psychological response to cognitive
and functional deterioration.

Diagnosis. As in primary anxiety disorders, the diagnosis is

clinical. The diagnosis may be impeded by cognitive limitations

or obscured by comorbid depression. Observations of family
and other caretakers may assist in making the diagnosis.

Treatment

a. The clinician should optimize treatment and rehabilita-
tion of the dementia, provide adequate pain management,
and treat any underlying medical conditions. Cholinesterase
inhibitors may be continued, as they demonstrate a mod-
est benefit in general neuropsychiatric outcomes (although
their effects on anxiety symptoms per se have not been
studied).

b.  Behavior management training for addressing anxiety-related
agitation may empower families and staff although improv-
ing outcomes. Distraction may be useful.
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Environmental and psychosocial interventions may limit the
anxiety associated with challenging situations, unfamiliar
environments, isolation, or limited structure.

Ensuring an adequate support network for the patient and
family is important. Given the stress associated with caring
for aloved one with dementia, families may be at increased
risk for demoralization, depression, and anxiety. Education
and guidance may help families. Recommendation of a
book such as The 36-Hour Day or a support group may
provide supplemental education. Family members with
particular difficulty coping may need encouragement to
seek treatment or to simply take a reprieve. CBT has been
shown to improve caregiver anxiety.

Medications are generally indicated for patients in whom
the interventions mentioned in the preceding text have
proved ineffective or only partially effective, or for whom
anxiety is severe. There are no FDA-approved medications
for anxiety in patients with AD. We recommend citalopram
20 mg per day, based on its safety, limited drug interactions,
and the results of a randomized controlled trial. Propranolol
at mean doses of 100 mg per day has led to reductions of
neuropsychiatric inventory (NPI) anxiety scores in patients
with AD and behavioral disruption. An industry-sponsored
post hoc analysis of olanzapine in the treatment of anxiety
symptoms in AD showed a modest improvement of anxiety
symptoms in the low dose (5 mg per day) group; however,
atypical antipsychotics should be used with caution in
this population given the increased risk of mortality and
cerebrovascular events. Case series suggest a benefit of
mirtazapine in patients with AD and depression, anxiety,
weight loss, and insomnia.

Benzodiazepines are not considered a first-line treatment of
anxiety in dementia because of their adverse effect on cog-
nition and propensity to induce delirium. Benzodiazepine
use should generally be reserved for short term, low dose
use in patients with acute anxiety, under close observation.
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D. Generalized anxiety in patients with Parkinson disease

Clinical background

a. Major depression, apathetic syndromes, and anxiety disor-
ders are commonly encountered in Parkinson disease (PD).
Anxiety syndromes occur in up to 40% of patients with PD.
Subjective anxiety may also be experienced with fluctua-
tions in levels of levodopa and as a response to functional
impairment. Anxiety usually appears after the diagnosis of
PD although it can also present before the onset of motor
symptoms.

b. Anxiety in PD may be associated with autonomic dys-
function and predominantly left-sided symptoms. Anxiety
levels have also been found to be higher in patients with a
short allele of the promoter region for the serotonin trans-
porter. There does not appear to be an association between
anxiety and disability ratings.

c. Patients with PD may experience greater fluctuations in the
intensity of anxiety over the course of the day than patients
with primary GAD.

Pathogenesis of anxiety in Parkinson disease. The pathogenesis of

psychiatric disturbances in PD is thought to be largely a conse-

quence of the neurodegenerative disorder, including decreased
pallidal inhibition of thalamofrontotemporal projections. This
postulation does not ignore the clear psychological impact of
the illness and its functional impairments. The destruction of
dopamine-producing neurons in the substantia nigra exerts
downstream effects on the caudate, putamen, frontal cortex,
and cingulate cortex. PD is further associated with degradation
of cholinergic, noradrenergic, and serotonergic systems. Alter-
ations in noradrenergic output from the locus ceruleus have
been suggested as a potential etiology of anxiety syndromes.

This may occur as a consequence of the loss of dopaminergic

inhibition of the locus ceruleus.

Diagnosis. As in primary anxiety disorders, the diagnosis is clin-

ical. A thoughtful and comprehensive evaluation is critical to

consider the broad differential diagnoses of anxiety in this pop-
ulation. Anxiety syndromes can be difficult to diagnose because
of the aforementioned association of subjective anxiety with
fluctuations in levodopa levels. Further complicating the issue,
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symptoms related to autonomic dysfunction such as racing heart
or dizziness may be mistakenly attributed to anxiety.
4. Treatment

a.

The clinician should optimize treatment of the PD, pro-
vide adequate pain management, and treat any underlying
medical conditions.
Optimal treatment of the anxiety includes behavioral, psy-
chosocial, and potentially pharmacologic modalities.
Environmental interventions such as home care for observa-
tion and therapy, support groups, and prescribed exercise
may be helpful.
Relaxation training, physical therapy, and occupational
therapy may be of benefit.
Education regarding the relationship between the patient’s
PD and their anxiety may be beneficial to patients and fam-
ilies. Supportive psychotherapy and counseling may assist
patients and family in dealing with the current life changes
and future expectations.
Medications are generally indicated for patients in whom
the interventions mentioned in the preceding text have
proved ineffective or only partially effective. There and no
FDA-approved medications for the treatment of anxiety in
patients with PD. Patients with PD may be particularly sen-
sitive to the adverse effects of psychiatric medications,
especially antipsychotics given their dopamine antago-
nism and subsequent propensity to induce parkinsonism.
Antidepressants with demonstrated effectiveness for gen-
eralized anxiety may be considered first-line treatments.
We recommend escitalopram 10 mg per day or venlafaxine
150 to 225 mg per day based on safety profile and effi-
cacy in primary anxiety disorders. Benzodiazepines may
increase fall risk and impair cognition and should therefore
be avoided. As needed, low-dose trazodone (25 to 150 mg
ghs) may help with insomnia. Nortriptyline has been stud-
ied in the treatment of depression in PD and may benefit
anxiety symptoms.
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E. Generalized anxiety in patients with Huntington disease

1. Clinical background

a.

Neuropsychiatric symptoms, including anxiety, are com-
mon in Huntington disease (HD) and may be the presenting
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C.

symptoms in >75% of patients. Psychiatric symptoms may
predate motor symptoms by more than a decade and over
75% of patients may require psychiatric hospitalization.
NPI anxiety measures are elevated in >50% of cases.
Psychiatric symptoms do not appear to be correlated with
cognitive deterioration, the severity of motor symptoms, or
the CAG repeat length.

Chorea may worsen with anxiety.

2. Pathogenesis of anxiety in Huntington disease. The pathogenesis
of neuropsychiatric symptoms in patients with HD is poorly
understood. Circuits projecting to the orbitofrontal and dorsal
regions of the prefrontal cortex may be involved in agitation,
anxiety, and irritability.

3. Diagnosis

a.

As in primary anxiety disorders, the diagnosis is clinical.
The diagnosis may be more difficult to make in later stages
of the illness because of impaired cognitive function and
apathy.

The differential diagnosis includes vague paranoia, irri-
tability, personality changes, and akathisia secondary to
antipsychotic medications, which may be used to treat dysk-
inesia or psychosis. Chorea may also be misinterpreted as
restlessness.

4. Treatment

a.

b.

Optimal treatment often involves a combination of coun-
seling, psychotherapy, and pharmacotherapy.

Pretest and posttest counseling is necessary for genetic
testing, which should only occur in the context of a physi-
cian—patient relationship and a genetic counseling program.
Given the autosomal dominant inheritance of this illness,
it is important to assess family supports and attend to the
needs of family members.

Brief structured psychotherapy (e.g., CBT) may be bene-
ficial, although there are no controlled data on this issue.
Unique psychotherapeutic issues may include blaming of
parents, jealousy toward unaffected family members, and
family planning issues.

Medication is indicated if the anxiety is severe or if the in-
terventions mentioned in the preceding text have not been
sufficiently successful. There are no FDA-approved medi-
cations for the treatment of anxiety in patients with HD.
We recommend escitalopram 10 mg per day or venlafaxine
150 to 225 mg per day based on safety profile and efficacy
in primary GAD. On the basis of the results of an open
label study, olanzapine may be considered as an adjunct,
particularly if psychotic symptoms are present.
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F. Generalized anxiety in patients with traumatic brain injury

1. Clinical background

a.

b.

Traumatic brain injury (TBI) results in a high frequency of
anxiety disorders associated with demographic, personality,
and other variables. Rates of anxiety disorders in TBI are
elevated preinjury and rise significantly after injury to ap-
proximately 25% of patients with a relative risk of 2.3 in
some studies. These rates decrease as time from injury in-
creases.

It is unclear if the phenomenology of anxiety in TBI differs
in any fundamental way from primary anxiety disorders.

2. Pathogenesis of anxiety in traumatic brain injury. The pathogenesis
of anxiety secondary to TBI is likely multifactorial and depen-
dent on the degree and relative location of focal brain damage
and diffuse axonal injury. Right hemispheric lesions are most
often associated with anxiety.

3. Diagnosis

a.

b.

The diagnosis of GAD in patients with TBI is a clinical one.
In addition to the general differential diagnosis for anx-
iety, the differential diagnosis of anxiety symptoms in
patients with TBI includes adrenal insufficiency, syn-
drome of inappropriate antidiuretic hormone (SIADH),
diabetes insipidus, and anterior hypopituitarism (panhy-
popituitarism).

4. Treatment

a.

Optimal treatment often involves a combination of psy-
chotherapeutic, behavior modification, and pharmacologic
approaches in addition to often intensive rehabilitation and
pain management.

Psychotherapy requires a strong working relationship and
an appreciation of the patient’s premorbid characteristics.
Behavioral approaches with reinforcement contingent on
target behaviors, including avoidance, poor compliance
with treatment, and maladaptive behaviors, may be helpful
when indicated.

Medication is indicated if the anxiety is severe or if the in-
terventions mentioned in the preceding text have not been
sufficiently successful. There are no FDA-approved med-
ications for the treatment of anxiety in patients with TBI.
We recommend sertraline starting at low doses (25 mg per
day) and with slow titration to 100 to 200 mg per day to
minimize adverse events.

According to a recent Cochrane review, S-blockers such
as propranolol or pindolol may be effective for the treatment
of agitation or aggression (which is sometimes associated
with anxiety) in patients with TBL
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Benzodiazepines should be avoided given TBI patients’ in-
creased susceptibility to adverse effects and propensity for
paradoxical agitation.
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G. Generalized anxiety in patients with multiple sclerosis

1. Clinical background

a.

b.

C.

Approximately 33% of patients with multiple sclerosis (MS)
report anxiety as measured by the NPL

Anxiety in MS has not been found to correlate with clinical
variables or any regional or total lesion volume on structural
imaging. Conflicting reports exist regarding an association
between anxiety and physical impairment. Anxiety has
been associated with a perceived high risk of wheelchair
dependence. Additionally, corticosteroid use may result in
anxiety.

There are no reported differences in the phenomenology of
anxiety compared with primary anxiety disorders.

2. Pathogenesis of anxiety in multiple sclerosis. Controversy exists
as to whether the pathogenesis of anxiety in MS is related to
underlying brain injury. Some have speculated that the paucity
of associations to structural abnormalities or clinical variables
supports the formulation of anxiety as a psychological reaction
in MS; however, this remains an understudied topic.

3. Diagnosis

a.

b.

The diagnosis of GAD in patients with MS is clinical.

The differential diagnosis of anxiety in patients with MS
includes anxiety secondary to corticosteroids or glatiramer
(Copaxone). Anxiety secondary to chronic administration
of interferon S-1b (Betaseron) has been described, although
it is not supported by longitudinal studies.

4. Treatment

a.

Optimal treatment often involves a combination of psy-
chotherapy and pharmacotherapy.

Coping skills training and support groups may be helpful.
Psychotherapy may address demoralization, functional
losses, and living with a progressive demyelinating illness.
A variety of psychotherapeutic modalities may be helpful,
particularly CBT.

Medication is indicated if the anxiety is severe or if the
interventions mentioned in the preceding text have not
been sufficiently successful. There are no FDA-approved
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medications for the treatment of anxiety in patients with MS.

We recommend escitalopram 10 mg per day or venlafaxine

150 to 225 mg per day based on safety profile and efficacy

in primary anxiety disorders.
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H. Generalized anxiety in patients with epilepsy

1. Clinical background

a.

Nearly 50% of epilepsy patients have disturbances of mood,
anxiety, or psychotic symptoms. Fear and anxiety are often
associated with the ictal state. As many as 33% of patients
with partial seizures report anxiety as part of their aura. In-
terictal anxiety is more common than anxiety in the general
population.

Interictal anxiety has been associated with depression and
particularly left-sided temporal lobe epilepsy. Anxiety dis-
orders may be more common in those with fear auras and
persistent seizures. Anxiety may occur in the setting of
withdrawal of antiepileptic drugs, notably phenobarbital,
and phenytoin.

Anxiety in epilepsy may involve concentration impair-
ments, fatigue, insomnia, irritability, restlessness, and ten-
sion.

2. Pathogenesis of anxiety in epilepsy. The pathogenesis of anxiety
in epilepsy is not well understood. Ictal fear is associated with
right temporal seizure foci. Postictal anxiety is not thought to be
simply a psychological reaction to the seizure although social
stressors and the unpredictability of seizures may contribute to
anxiety.

3. Diagnosis

a.

An attempt should be made to temporally link the psychi-
atric disturbance to the seizure. Anxiety often occurs as a
preictal, postictal, or interictal phenomenon. In such cases,
treatment of anxiety requires optimal seizure control.

Rule out anxiety secondary to anticonvulsant medication
withdrawal, which has been described with phenobarbital
and phenytoin.

Rule out anxiety as a side effect of anticonvulsant medica-
tions, particularly lamotrigine and felbamate.

4. Treatment

a.

b.

Optimal treatment often involves a combination of psy-
chotherapy and pharmacotherapy.

Biofeedback, relaxation training, and stress management
may alleviate anxiety.
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c.  Psychotherapy may address stigma of the illness and demor-
alization. A variety of psychotherapeutic modalities may be
helpful, especially CBT, which may be helpful for patients
whose anxiety persists despite good seizure control.

d. Medication is indicated if the anxiety is severe or if the
interventions mentioned in the preceding text have not
been sufficiently successful. There are no FDA-approved
medications for the treatment of anxiety in patients with
epilepsy. We recommend escitalopram 10 mg per day or
venlafaxine 150 to 225 mg per day based on safety profile
and efficacy in primary anxiety disorders. Carbamazepine
may decrease the clearance of escitalopram and stiripentol
may decrease the metabolism of venlafaxine to its active
metabolite, O-desmethylvenlafaxine; however, dosage ad-
justments are seldom necessary for these specific drug
interactions.

e. Benzodiazepines should be used with caution and only over
a short period of time. Benzodiazepine tapers should be
gradual given the increased risk of seizures during with-
drawal.

f. Use of buspirone is contraindicated given its propensity
to lower seizure threshold. Caution should be exercised
regarding drug interactions with anticonvulsants. Pheno-
barbital, primidone, phenytoin, and carbamazepine may
decrease TCA levels, whereas valproic acid levels may in-
crease TCA levels. TCAs may further increase the levels
of many antiepileptic medications. Fluoxetine may in-
crease levels of carbamazepine, phenytoin, and valproic
acid.

g. Carbamazepine, gabapentin, tiagabine, valproate, and
vigabatrin may improve anxiety. If clinically appropriate,
these agents may be used preferentially.
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V. OBSESSIVE-COMPULSIVE DISORDER IN PATIENTS
WITH NEUROLOGIC ILLNESS

A. Obsessive-compulsive disorder general treatment pearls

1.

Exposure and response prevention (ERP), a type of behavioral
therapy, is strongly recommended. Cognitive therapy is often
included with this behavioral therapy. The relapse rate following
discontinuation of CBT is lower than following discontinuation
of an antidepressant.

Medications generally recommended for primary OCD in-
clude fluoxetine, fluvoxamine, sertraline, paroxetine, citalo-
pram, clomipramine, and venlafaxine. Monoamine oxidase
inhibitors may be considered for resistant cases. Starting
and target doses are detailed in Table 6.4. Higher doses of
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TABLE 6.4 Selected Psychiatric Medications for Treatment of
Obsessive-Compulsive Disorder

Medication Starting Dose Usual Dosing Range
Tricyclic Antidepressants

Clomipramine? (Anafranil) 10—25 mg/d 150—250 mg/d
Selective Serotonin Reuptake Inhibitors

Fluoxetine® (Prozac) 20 mg/d 60—80 mg/d
Fluvoxamine® (Luvox) 50 mg/d 200—300 mg/d
Sertraline® (Zoloft) 25—-50 mg/d 150—225 mg/d
Paroxetine® (Paxil) 10—20 mg/d 50—60 mg/d
Citalopram (Celexa) 10—20 mg/d 40—80 mg/d
Serotonin and Norepinephrine Reputake Inhibitors

Venlafaxine (Effexor XR) 75 mg/d 225—375 mg/d

“U.S. Food and Drug Administration indication for obsessive-compulsive disorder.

antidepressant medications are typically required for treatment
of OCD compared with depression. In addition, medication
trials are typically of longer duration (i.e., 12 weeks).

B. Poststroke obsessive-compulsive disorder

1.

2.

Clinical background. Obsessive-compulsive behavior is rare fol-

lowing stroke.

Pathogenesis of poststroke obsessive-compulsive disorder. Post-

stroke OCD appears to occur primarily with basal ganglia

infarcts.

Diagnosis

a. The diagnosis is clinical and based on the presence of
consensus criteria.

b. The differential diagnosis includes temporal lobe epilepsy,
tic disorders, and depression. OCD symptoms have been
reported with psychostimulant use.

Treatment

a. Inaddition to treatment and rehabilitation of the stroke, op-
timal treatment includes psychotherapy and medications.

b. ERP,atype of behavioral therapy, is strongly recommended
and often combined with cognitive therapy.

c. Medication is indicated if the anxiety is severe or if the
interventions mentioned in the preceding text have not
been sulfficiently successful. There are no FDA-approved
medications for the treatment of poststroke OCD. We rec-
ommend citalopram 40 to 80 mg per day or sertraline 150 to
225 mg per day, based on their safety profile and efficacy in
primary anxiety disorders. For nonresponders, we recom-
mend clomipramine 150 to 250 mg per day, based on efficacy
in primary anxiety disorders.
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C. Obsessive-compulsive disorder in patients with Parkinson disease

1.

Clinical background

a. Obsessive-compulsive behavior is rare in patients with PD.

b. Obsessive-compulsive symptoms in PD may be more com-
mon in patients with more severe left-sided motor symp-
toms.

c. Ordering symptoms may be more common in patients with
PD.

Pathogenesis of obsessive-compulsive disorder in Parkinson

disease The pathophysiology of both PD and OCD, is thought

to be related to dysfunction in the circuitry between frontal

cortex and basal ganglia. Cases have been reported of improve-

ment in both parkinsonian and obsessive-compulsive symptoms

in patients with PD and OCD treated with subthalamic nucleus

stimulation.

Diagnosis

a. Asin primary anxiety disorders, the diagnosis is clinical.

b. The differential diagnosis includes obsessive-compulsive
symptoms secondary to a depressive disorder or stimu-

lant use.

Treatment

a. Optimal treatment includes psychotherapy and medica-
tions.

b. ERP, atype of behavioral therapy, is strongly recommended
and often combined with cognitive therapy.

c.  Medication is indicated if the anxiety is severe or if the
interventions mentioned in the preceding text have not
been sufficiently successful. There are no FDA-approved
medications for the treatment of OCD in patients with PD.
We recommend sertraline 150 to 225 mg per day, based
on its safety profile and efficacy in primary anxiety dis-
orders. For nonresponders, we recommend clomipramine
150 to 250 mg per day, based on efficacy in primary anx-
iety disorders. Some patients with PD may be sensitive
to side effects and require lower doses and slower titra-
tion.
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D. Obsessive-compulsive disorder in patients with Huntington disease

1. Clinical background

a.

b.

There are only a few reports in the literature of OCD in
patients with HD.

One HD-affected family was found to have unusually high
rates of OCD and pathologic gambling in only those with
the HD mutation.

Given limited reports, no distinction regarding the phe-
nomenology of obsessive-compulsive symptoms in patients
with HD can be made.

2. Pathogenesis of obsessive-compulsive disorder in Huntington

disease

a.

The pathophysiology of both HD and OCD has been sug-
gested to relate to dysfunction of circuits between the basal
ganglia and orbitofrontal areas.

3.  Diagnosis

a.

b.

As in primary anxiety disorders, the diagnosis is clini-
cal. Controversy regarding the existence of a relationship
between HD and OCD may require a higher burden of
evidence to make the diagnosis of OCD secondary to HD.
The differential diagnosis includes obsessive-compulsive
symptoms secondary to a depressive disorder.

4. Treatment

a.

b.

Optimal treatment includes psychotherapy and medica-
tions.

ERP, a type of behavioral therapy, is strongly recommended
and often combined with cognitive therapy.

Medication is indicated if the anxiety is severe or if the
interventions mentioned in the preceding text have not
been sufficiently successful. There are no FDA-approved
medications for the treatment of OCD in patients with HD.
We recommend flouxetine 40 to 80 mg per day, based on the
results of a case series. For nonresponders, we recommend
clomipramine 150 to 250 mg per day based on its efficacy in
primary OCD.
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E. Obsessive-compulsive disorder in patients following traumatic brain

injury

1. Clinical background

a.

Most surveys of TBI patients report low rates of OCD
following injury although many report higher rates of
obsessive-compulsive personality changes. Reports of cases
of OCD following TBI have been present for decades.

The emergence of obsessive-compulsive symptoms fol-
lowing brain injury, is thought to be influenced by a
preexisting diathesis and lesion location. There is a frequent
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comorbidity of affective disorders in those with OCD fol-
lowing TBL

Perseverative behaviors occur commonly after TBI and may
or may not be related to obsessive-compulsive symptoms
in a given patient.

2. Pathogenesis of obsessive-compulsive disorder in traumatic brain

injury

a.

The pathophysiology of obsessive-compulsive symptoms fol-
lowing TBI, is proposed to be related to damage to or-
bitofrontal, mesial prefrontal, and basal ganglia regions.
When functionally intact, these regions are thought to play
a role in inhibiting obsessive experiences.

3. Diagnosis

a.

As in primary anxiety disorders, the diagnosis is clinical.
Onset of obsessive-compulsive symptoms following brain
injury and lack of such symptoms preceding injury may
help solidify diagnosis of OCD secondary to TBL

The differential diagnosis includes temporal lobe epilepsy,
tic disorders, and depression. OCD symptoms have addi-
tionally been reported with psychostimulant use.

4. Treatment

a.

In addition to rehabilitation for the sequelae of brain injury,
optimal treatment includes psychotherapy and medica-
tions. Explicit efforts to prevent obsessive and compulsive
symptoms from impeding functional rehabilitation should
be employed.
ERP, a type of behavioral therapy, is strongly recom-
mended. Cognitive therapy is often included with this
behavioral therapy.
Medication is indicated if the anxiety is severe or if the
interventions mentioned in the preceding text have not
been sufficiently successful. There are no FDA-approved
medications for the treatment of OCD in patients with
TBI. We recommend citalopram 40 to 80 mg per day or
sertraline 150 to 225 mg per day, based on their safety
profile and efficacy in primary OCD. For nonresponders,
we recommend clomipramine 150 to 250 mg per day, based
on efficacy in primary OCD.
References
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F. Obsessive-compulsive disorder in patients with Tourette syndrome

1. Clinical background

a.

Strong evidence supports an association between Tourette
syndrome (TS) and OCD, including evidence of a genetic
relationship between the two disorders. In addition, tics are
commonly seen in 7% to 37% of OCD patients without TS.
Early onset OCD patients may share certain features with
TS patients with OCD.
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In patients with TS and OCD, repetitive behaviors may be
less likely preceded by obsessions and less likely associated
with anxiety. They may have an increased likelyhood of
having unusual sensations such as feelings of discomfort
preceding these acts.

Pathogenesis of obsessive-compulsive disorder in Tourette syn-

drome

a.

The pathophysiology of OCD in TS remains to be elucidated.
In addition to a genetic role, some have suggested that
autoimmunity may play a role in a subset of patients. The
association of OCD with Sydenham chorea, considered a
complication of rheumatic fever, has further suggested a
potential autoimmune role in a subset of patients.

Diagnosis

a.

As in primary anxiety disorders, the diagnosis of OCD is
clinical.

b.  Motor tics should be carefully distinguished from compul-
sions to prevent misdiagnosis.

Treatment

a. Optimal treatment includes psychotherapy and medica-
tions.

b. ERP, a type of behavioral therapy, is strongly recom-
mended. Cognitive therapy is often included with this
behavioral therapy.

c. Medication is indicated if the anxiety is severe or if the

interventions mentioned in the preceding text have not

been sufficiently successful. There are no FDA-approved

medications for the treatment of OCD in patients with TS.

We recommend citalopram 40 to 80 mg per day or sertraline

150 to 225 mg per day, based on their safety profile and

efficacy in primary anxiety disorders. For nonresponders,

we recommend clomipramine 150 to 250 mg per day, based
on efficacy in primary anxiety disorders. Patients with OCD
and TS may be less likely to respond to treatment with an

SSRI alone and more likely to benefit from use of an SSRI

with an antipsychotic. Antipsychotic augmentation of antide-

pressant treatment should therefore be initiated early. Case
reports have shown favorable results from electroconvul-
sive therapy (ECT) in those with OCD and TS.
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VL. PANIC DISORDER IN PATIENTS WITH
NEUROLOGIC ILLNESS

A. Panic disorder general treatment pearls

1.

CBT and/or SSRI are generally considered first-line treatments,
based on their efficacy and safety in patients with primary panic
disorder.

CBT may incorporate systematic desensitization for anxiety-
provoking situations, especially if agoraphobia is present.
SSRIs and TCAs are generally considered to be equally effective
in the treatment of panic disorder. Starting and target doses
of selected medications for the treatment of panic disorder are
detailed in Table 6.5. Monoamine oxidase inhibitors (MAQIs) are
also effective in the treatment of panic disorder. Antidepressants
are typically maintained for at least 1 year.

Benzodiazepines such as clonazepam are effective in reduc-
ing panic symptoms and frequency of attacks. Benzodiazepines
have a relatively rapid onset of action that can be advanta-
geous. The increased susceptibility in the elderly and those with
neurologic conditions to adverse events and the limited long-
term effectiveness of benzodiazepines limits their utility. Given
concerns about long-term use of benzodiazepines, they should
generally be used only in conjunction with an antidepressant,
such as paroxetine 20 mg per day during the initiation phase of
an antidepressant.

TABLE 6.5 Selected Psychiatric Medications for Treatment of Panic

Disorder

Medication Starting Dose Usual Dosing Range
Benzodiazepines

Clonazepam (Klonopin) 0.25mg PO q.d.—b.i.d.  0.25-1mg PO b.i.d.—t.i.d.
Tricyclic Antidepressants

Clomipramine (Anafranil) 25 mg PO ghs 75—150 mg PO ghs
Imipramine (Tofranil) 25 mg PO ghs 75—150 mg PO ghs
Selective Serotonin Reuptake Inhibitors

Fluoxetine® (Prozac) 20 mg/d 20—-60 mg/d
Fluvoxamine (Luvox) 50 mg/d 50—200 mg/d
Sertraline® (Zoloft) 25-50 mg/d 50—200 mg/d
Paroxetine® (Paxil) 10—20 mg/d 20—40 mg/d
Citalopram (Celexa) 10—20 mg/d 20—60 mg/d

Other Antidepressants

Venlafaxine® (Effexor XR) 75 mg/d 75—-225 mg/d

“U.S. Food and Drug Administration indication for panic disorder.
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B. Panic disorder in Parkinson disease

1. Clinical background

a.

The prevalence of panic disorder in patients with PD may
be as high as 25% although it has been estimated at 8% by
studies using more stringent criteria.

Panic attacks in PD are associated with an early age of PD
onset, the presence of depression, need for higher doses
of levodopa, and the ““off”” phase of levodopa fluctuations.
Panic attacks in patients with PD are a not infrequent source
of emergency department visits.

2. Pathogenesis of panic disorder in Parkinson disease. Panic attacks
in PD, are thought to be related to alterations in noradrenergic
systems secondary to dysfunction of the locus ceruleus. This
dysfunction may occur secondary to a decrease in dopaminergic
inhibition of the locus ceruleus.

3. Diagnosis

a.

Given the broad differential diagnosis of anxiety symptoms
in PD, that includes medication effects, a careful history is
required detailing the temporal relationship between panic
disorder onset and the course of illness as well as between
panic attack occurrence and medication administration.
Having the patient complete a journal or timeline of panic
attacks and medications administered may be helpful in
delineating this relationship.

The differential diagnosis for panic attacks in PD should
additionally include hyperthyroidism, myocardial infarc-
tion, pheochromocytoma, specific phobia, and substance-
induced.

4. Treatment

a.

b.

Optimal treatment includes psychotherapy and/or medica-
tions.

CBT may be an effective treatment, based on efficacy in
primary panic disorder.

Medication is indicated if the anxiety is severe or if the in-
terventions mentioned in the preceding text have not been
sufficiently successful. There are no FDA-approved med-
ications for the treatment of panic symptoms in patients
with PD. If patients experience panic attacks primarily dur-
ing off periods, adjustments in the dosage and timing of PD
medications may be helpful. Additionally, we recommend
the following agents with demonstrated efficacy in primary
panic disorder and specific studies in PD: Flouxetine 20 to
60 mg per day based on retrospective study, sertraline 50 to
200 mg per day based on the results of a small open label
study or imipramine 75 to 150 mg per day based on a small
controlled study.
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225-233.
2. Marsh L. Neuropsychiatric aspects of Parkinson’s dis-
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C. Panic disorder in traumatic brain injury

1. Clinical background

a. The prevalence of panic disorder in TBI has been estimated
at 8% to 9%.

b. Panic attacks in TBI have not been studied enough to
warrant a discussion of associated factors or distinct phe-
nomenologic characteristics.

2. Pathogenesis of panic disorder in traumatic brain injury. Limited
data exists to support a specific pathogenic hypothesis of panic
disorder with TBI although evidence for causation secondary to
TBI exists.

3. Diagnosis
a. A temporal relationship with brain injury is critical to the

delineation of a panic disorder secondary to TBI.

b. The differential diagnosis includes panic secondary to use
of substances such as alcohol, caffeine, nicotine, and stim-
ulants. Hypopituitarism may occur with even mild TBI
although it is more likely to present with general anxiety.

4. Treatment
a. Inaddition to rehabilitation from the TBI, optimal treatment

includes psychotherapy and/or medications.

b. When expertise is available, CBT may be an effective first-
line or adjunct treatment of panic disorder for patients with
mild TBI or without significant cognitive decline.

¢.  Medication is indicated if the anxiety is severe or if the in-
terventions mentioned in the preceding text have not been
sufficiently successful. There are no FDA-approved medi-
cations for the treatment of anxiety in patients with TBI. We
recommend sertraline 50 to 200 mg per day (starting at 25 mg
per day) or paroxetine 20 mg per day (starting at 10 mg per
day), based on safety profile and efficacy in panic disorder.
Benzodiazepines should generally be avoided given their
negative impact on cognitive and physical performance.
References
1. Lee HB, Lyketsos CG, Rao V. Pharmacological man-

agement of the psychiatric aspects of traumatic brain
injury. Int Rev Psychiatry. 2003;15(4):359-370.
2. vanReekum R, Cohen T, Wong J. Can traumatic brain
injury cause psychiatric disorders? | Neuropsychiatry
Clin Neurosci. 2000;12(3):316-327.
D. Panic disorder in patients with epilepsy

1. Clinical background
a. Panic disorder may affect approximately 20% of epilepsy

patients.
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Panic disorder appears to be associated with epilepsy with
ictal fear.

Brief panic sensations lasting <1 to 2 minutes during epilep-
tic seizures are common and should be distinguished from
overt panic attacks. Simple partial seizures may manifest as
panic attacks.

Pathogenesis of anxiety in epilepsy. The pathogenesis of panic
attacks in epilepsy is not well understood. The high prevalence
compared with the general population (approximately 20% vs.
1% to 2%) and temporal relationship to seizure activity provides
strong evidence for causality.

Diagnosis

a.

An attempt should be made to temporally link the psychi-
atric disturbance to the seizure. Experiences akin to panic
attacks can occur during partial seizures or as an interictal
phenomenon. Some argue that when associated with epilep-
tic consciousness or aura, panic attacks should be diagnosed
as epilepsy rather than panic disorder. Further complicating
diagnosis, panic attacks in patients with epilepsy may be
misdiagnosed as seizure activity.

b. The differential diagnosis for panic attacks includes hyper-
thyroidism, specific phobia, substance-induced, and pheo-
chromocytoma.

Treatment

a. Optimal treatment includes psychotherapy and/or medica-
tions.

b.  When expertise is available, CBT may be an effective first-
line or adjunct treatment for panic disorder, particularly
when the panic attacks are thought to be not related to
seizure activity.

¢. Medication is indicated if the anxiety is severe or if the in-

terventions mentioned in the preceding text have not been
sufficiently successful. There are no FDA-approved medi-
cations for the treatment of panic in patients with epilepsy.
We recommend fluoxetine as first-line pharmacologic treat-
ment of panic disorder in patients with epilepsy, based on
limited effects on seizure threshold and demonstrated ef-
fectiveness in panic disorder. Fluoxetine should be initiated
at a low dose of 10 mg per day and titrated slowly with
the dose increased to 20 mg after 1 week of treatment. Flu-
oxetine may increase levels of carbamazepine, phenytoin,
valproic acid, and other antiepileptic drugs. Alternatively,
sertraline 100 to 200 mg per day may be considered for the
treatment of panic disorder in patients with epilepsy.
References
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E.

Panic disorder in patients with migraine headache

1.

Clinical background

a.

b.

C.

Panic disorder has been associated with migraine headache
in population-based studies with a prevalence rate near 16%.
Migraine or severe nonmigraine headache increases the
risk of developing panic disorder. Panic disorder increases
the risk of developing migraine headaches but not severe
nonmigraine headache. Patients with panic disorder and
migraine headache tend to have a longer duration of panic
disorder and more frequent attacks. Patients with migraine
and with panic attacks may face more frequent and more
severe migraine attacks.

Panic symptoms may occur at the peak of a migraine attack.

Pathogenesis of panic disorder in migraine headache

a.

Some authors have hypothesized that the relationship
between panic attacks and migraine may be because of
autonomic dysregulation. The relationship between panic
attacks and migraine is thought to be noncausal.

Diagnosis

a.

The diagnosis of panic disorder in migraine headache is a
clinical one. The distinction of panic disorder secondary to
migraine may be difficult to substantiate without a predom-
inance of panic attacks occurring at the peak of a migraine
attack.

The differential diagnosis includes though is not limited to
panic secondary to the use of substances such as alcohol,
caffeine, nicotine, and stimulants.

Treatment

a.

b.

Optimal treatment includes psychotherapy and/or medica-
tions.
CBT should be considered as a treatment option when
expertise is available.
Medication is indicated if the anxiety is severe or if the
interventions mentioned in the preceding text have not
been sufficiently successful. There are no FDA-approved
medications for the treatment of panic in patients with
migraine. We recommend clomipramine 75 to 150 mg per day
or imipramine 75 to 50 mg per day, based on demonstrated
effectiveness in the treatment of both migraine headache
and panic disorder.
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VII. POST-TRAUMATIC STRESS DISORDER IN
PATIENTS WITH NEUROLOGIC ILLNESS

A. Post-traumatic stress disorder in traumatic brain injury

1.

Clinical background

a.

b.

The prevalence of moderate to severe PTSD symptoms in
TBI has been estimated at <20% although rates between
studies vary widely from 1% to 50%.

PTSD symptoms tend to diminish over time following TBI.
PTSD negatively effects functioning and quality of life.

Pathogenesis of panic disorder in traumatic brain injury

a.

Controversy exists as to whether loss of consciousness with
TBI prevents encoding of the experience into memory and
should subsequently preclude the development of PTSD.

Diagnosis

a.

The diagnosis is clinical and is based on consensus criteria,
which are detailed in the section entitled ““Classification
and Epidemiology of Anxiety Syndromes.”

The differential diagnosis should include depressive dis-
orders, other anxiety disorders, personality disorders, and
substance abuse/dependence.

Treatment

a.

There is some evidence that CBT may improve acute psy-
chological recovery from trauma and possibly diminish
the probability of PTSD symptom development. Evidence
for the prophylactic use of antidepressants after trauma to
prevent PTSD does not currently justify this practice.
CBT, supportive psychotherapy, and psychoeducation ap-
pear to be helpful in general populations with PTSD and
may be useful in patients with TBI who are able to partic-
ipate in such therapies. Resuming participation in valued
activities and behavioral approaches to avoidance are im-
portant aspects to treatment.
Medication is indicated if the anxiety is severe or if the in-
terventions mentioned in the preceding text have not been
sufficiently successful. There are no FDA-approved medi-
cations for the treatment of PTSD in patients with TBI. We
recommend sertraline beginning at 25 mg per day with titra-
tion to 75 to 150 mg per day based on its safety profile and
efficacy in PTSD. Risperidone 1 to 3 mg ghs may be consid-
ered for psychotic symptoms or treatment-refractory cases,
based on the results of an open trial and a randomized
controlled trial in patients with combat-related PTSD.
Benzodiazepines are not recommended as monotherapy for
PTSD and should generally be avoided in the treatment of
patients with TBI.
References
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Chapter 7

PSYCHOSIS IN
NEUROPSYCHIATRIC
DISORDERS

Laura A. Flashman, Thomas W. McAllister

I. BACKGROUND

A. Definitions

1. Psychosis is a term that has been defined in a number of ways,
and no definition has achieved universal acceptance. Early clas-
sifications of psychosis (e.g., Diagnostic and Statistical Manual
of Mental Disorders [DSM]-IIT and ICD-9) focused on the sever-
ity of functional impairment rather than specific symptoms; a
mental disorder was referred to as “psychotic” if it resulted in
impairment that grossly interfered with the capacity to meet the
ordinary demands of life.

2. Inits narrowest contemporary definition, the term ““psychotic”
is restricted to a syndrome characterized by the presence of
delusions or prominent hallucinations, with the hallucinations
occurring in the absence of insight into their pathologic nature.
A slightly less restrictive definition would also include promi-
nent hallucinations that the individual realizes are hallucinatory
experiences.

3. Broader definitions of psychosis include other signs, such as
disorganized speech and disorganized, or catatonic behavior.
Positive symptoms appear to reflect an excess or distortion of
normal functions; in contrast, negative symptoms appear to reflect
a diminution or loss of normal functions (e.g., reduced range
of affect). Psychosis is usually not diagnosed in the presence of
negative symptoms alone.

4.  Disorganized speech typically reflects distortions or exaggerations
of language and communication. A person may lose track of

170
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what he or she is saying, moving from one topic to another,
circle around a question without ever directly addressing it, or
answer questions in a way that is only obliquely related, or even
in an unrelated manner.

Grossly disorganized or catatonic behavior can manifest itself in a
number of ways, and ranges from silly, childlike behavior to
unpredictable agitation. Problems can be seen in goal-directed
behavior, or may be manifested by an unusual appearance
(e.g., wearing several layers of clothing in the summer) or
inappropriate anger (e.g., giving a harangue on a street corner).

Classification of psychotic syndromes and disorders. The Diagnostic
and Statistical Manual of Mental Disorders, 4th edition (American
Psychiatric Association, 1994) identifies a number of disorders that
are characterized by having psychotic symptoms as the defining
feature (schizophrenia spectrum disorders). It should be noted that
there are other disorders that may present with psychotic symptoms,
which are not defining features (see Table 7.1).

1.

Schizophrenia. Schizophrenia is defined by a combination of
psychotic symptoms that significantly impact on major areas of
functioning, including work, interpersonal relations, or self-care.
Disturbances of emotional, behavioral, cognitive, and perceptual
functioning can be observed. Specifically, to meet the DSM-IV
criteria for schizophrenia, a person must have two (or more)
symptoms (i.e., delusions, hallucinations, disorganized speech
or behavior, affective flattening, alogia, or avolition) present
for a significant portion of time during a 1-month period (or
less if successfully treated), with continuous signs of the dis-
turbance persisting for at least 6 months, which may include

TABLE7.1 Classification of Psychotic Syndromes
and Disorders

Psychosis as defining feature (‘‘primary psychosis’’)

Schizophrenia

Schizophreniform disorder

Schizoaffective disorder

Delusional disorder

Brief psychotic disorder

Shared psychotic disorder

Psychotic disorder due to a general medical condition
Substance-induced psychotic disorder

Psychotic disorder, not otherwise specified

Presence of psychotic symptoms, not defining features

Dementia of the Alzheimer type
Substance-induced delirium

Major depressive episode, with psychotic features
Manic episode, with psychotic features

Mixed episode, with psychotic features
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periods of prodromal or residual symptoms. The symptoms
must cause clinically significant distress or impairment in social,
occupational, self-care, or other important areas of functioning.
The median age of onset for the first psychotic episode of
schizophrenia is in the early to mid-twenties for men, and in
the late twenties for women. The first degree biologic relatives
of individuals with schizophrenia have a 10-fold greater risk of
developing schizophrenia than the general population, but both
genetic and environmental factors have been shown to play a
role in the development of schizophrenia.

2. Schizophreniform disorder. When the duration of the illness has
been at least 1 month, but <6 months, a diagnosis of schizophreni-
form disorder is given. The essential features of this disorder are
identical to those of schizophrenia, with two exceptions: (a) The
total duration of the illness (including prodromal, active, and
residual phases), as noted in the preceding text; and (b) im-
paired social and/or occupational functioning during some part
of the illness is not required, although most individuals do ex-
perience dysfunction in various areas of daily functioning (e.g.,
work or school, interpersonal relationships, or self-care). Ap-
proximately two thirds of individuals with an initial diagnosis
of schizophreniform disorder will progress to the diagnoses of
schizophrenia or schizoaffective disorder.

3. Schizoaffective disorder. The essential feature of schizoaffective dis-
order is an uninterrupted period of illness during which there are
concurrent mood and psychotic symptoms so that the full crite-
ria are met for both a major depressive, manic, or mixed episode
(see Chapter 5), as well as the symptoms of schizophrenia (i.e.,
delusions, hallucinations, disorganized speech or behavior, af-
fective flattening, alogia, or avolition). In addition, during the
same period of illness, there must be delusions or hallucinations
for atleast 2 weeks in the absence of prominent mood symptoms.
Disturbances of emotional, behavioral, cognitive, and percep-
tual functioning are observed. Detailed information is lacking,
but schizoaffective disorder appears to be less prevalent than
schizophrenia.

4.  Psychotic disorder not otherwise specified. This diagnosis is used
when psychotic symptomatology (i.e., delusions, hallucinations,
disorganized speech, grossly disorganized, or catatonic behav-
ior) is present in the context of inadequate information to make a
specific diagnosis, or about which there is contradictory informa-
tion. It can also be used to characterize disorders with psychotic
symptoms that do not meet the criteria for any specific psychotic
disorder.

C. Epidemiology. Psychotic symptoms and syndromes are reported to

be much more common in patients with certain neurologic disorders
than in control or reference populations (see Table 7.2). The precise
prevalence rates are difficult to establish given wide methodologic
variation in the published reports. The highest rates of psychosis
have been reported in patients with Alzheimer disease (AD) (~50%),
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TABLE7.2 Prevalence of Psychosis in Patients with Neurologic Disease

Alzheimer disease ~10%—70%; 50% estimates common

Lewy body dementia Up to 80% have complex visual hallucinations
Parkinson discase ~20%—25%

Epilepsy 0%—27%; 2.8%—7.1% in larger, more rigorous studies
Traumatic brain injury ~0.7%-9.8%

Intellectual disability ~2%—8%; higher in selective ID syndromes
Huntington disease ~0.5%—8%

Multiple sclerosis 0%—5%

Poststroke Rare

ID, intellectual disability.

dementia with Lewy bodies (DLB) (up to 80%), Parkinson disease
(PD)(~20% to 25%), and epilepsy (2.8% to 27%). Nevertheless, even
in those disorders in which it occurs with lower frequency, psychosis
poses a significant complication, and results in significant distress to
both individuals and their caregivers, decreases quality of life, and
increases likelihood of nursing home placement.

Prognosis. A much smaller literature exists on the course and prog-
nosis of psychosis associated with a neuropsychiatric illness. These
limited data suggest that psychosis in the context of a neuropsychi-
atric illness may persist for months and even years after onset
and its presence may increase both the morbidity and mortal-
ity of the illness (see discussion of specific illness in subsequent
text).

1. NEUROBIOLOGY AND PATHOPHYSIOLOGY
OF PSYCHOSIS

A.

Schizophrenia spectrum disorders. The pathophysiology of schizo-
phrenia spectrum disorders is not fully understood. Several regions
in the brain appear to play important roles in the genesis and phe-
nomenology of schizophrenia. The temporal lobes, particularly the
left temporal lobe, including the hippocampal formation, appear to
play a role in auditory hallucinations and some delusions. Abnor-
malities of right hemispheric function, particularly in parietal and
frontal cortices, have also been associated with delusions of misiden-
tification. Delusions of passivity and control have been linked to
abnormalities of left temporal cortex. Several lines of evidence from
neuropathologic studies and functional imaging studies suggest
that dorsolateral prefrontal cortex is disordered in individuals with
schizophrenia and probably accounts for observed cognitive deficits
associated with the illness (e.g., working memory deficits) as well
as problems in motivated behavior (e.g., apathy). Psychosis may
be the result of genetically determined defects in neurotransmitter
function, which may occur de novo or in response to psychosocial
stress (the stress-diathesis model).
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1. Psychosis in patients with a neurologic illness. The pathophysiol-
ogy of psychosis in patients with neurologic illness is not known,
but is likely to be heterogeneous. In terms of DSM-IV diagnoses,
psychosis in the context of these neurologic disorders is referred
to as “Psychosis due to a General Medical Condition,” with the
specific disorder identified as the medical condition. Psychosis
in patients with a neurologic illness may reflect some combina-
tion of a recurrence of a preexisting psychiatric disorder, a result
of other neurologic or general medical problems, a direct effect
of the neurologic illness on particular brain systems (endogenous
factor), or be related to the therapeutic interventions being used
to treat the primary disorder (exogenous factor).

Studies in patients with neuropsychiatric disease suggest
a relation between psychosis and lesions of particular brain
regions including frontal lobe dysfunction (cerebrovascular dis-
ease, AD, traumatic brain injury [TBI]), the temporal lobes
including the hippocampus (TBI, epilepsy), and the basal gan-
glia and thalamus (TBI). Abnormalities in neurotransmitter and
other receptors have also been implicated in some of these
disorders (AD, PD), and other brain and genetic factors, such
as density of neurofibrillary tangles (AD, Lewy body dementia
[LBD]), demyelination (multiple sclerosis [MS]) and CAG repeat
length (Huntington disease[HD]) have also been implicated (see
subsequent text).

1. MANAGEMENT

A.

Principles of management. The literature on the treatment of psychosis
associated with neurologic disorders is quite sparse and does not
rise to the level that would permit illness-specific practice guidelines.
There are no medications with U.S. Food Drug Administration (FDA)
indications for the treatment of psychosis associated with any given
neurologic disorder. On the other hand, numerous case reports, small
case series, and our clinical experience suggest that these individuals
will respond to treatment approaches similar to those that have
evolved for the treatment of schizophrenia spectrum disorders.
Therefore, in general, the management of psychosis in patients with
neurologic illness (regardless of whether the psychosis is considered
tobe “secondary’’ to the neurologic illness) should follow the Practice
Guidelines for the Treatment of Patients with Schizophrenia, Second
Edition by the American Psychiatric Association.
1. Perform a diagnostic evaluation
a. The diagnosis of a psychosis in patients with neurologic
illness can be challenging. Some controversy exists about
the most appropriate method for diagnosing psychosis in
patients with neurologic or medical conditions, because
some of the signs or symptoms (e.g., confusion, illusions)
may result from the medical or neurologic illness. Further,
medications used to treat these disorders may themselves
result in psychotic symptoms. An additional diagnostic
challenge relates to the assessment of symptoms that require
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verbal expression (e.g., hallucinations, delusions, etc.) in
patients who cannot speak (e.g., due to an aphasia) or clearly
express themselves (e.g., due to an intellectual disability
[ID] with limited vocabulary). In such cases, it may be
necessary to give greater weight to clearly manifest signs of
the psychotic disorder such as consistent misinterpretation
of events in the environment in a paranoid fashion or
apparent repetitive responses to internal stimuli.

Psychosis in individuals with neurologic disorders can be
seen in several different settings. The first can be attributed
to the neurologic disorder itself and is thought to occur
when theillness involves or spreads to the brain regions crit-
ical in the genesis of psychotic symptoms that have already
been described. The second context is psychosis occurring
as part of a delirium or metabolic encephalopathy. This oc-
currence is typically seen in neurologic disorders occurring
in the elderly or those that have common medical comor-
bidities. Iatrogenic causes, often related to medications used
to treat the underlying illness, is another common cause of
delirium. A third context is the development of a mood
disorder with psychotic features. Most disorders of the cen-
tral nervous system (CNS) have markedly increased rates
of mood disorders (see Chapter 5). Both depression and
mania can present with psychotic features. The fourth con-
text is psychotic symptoms precipitated by substance use or
abuse. Psychotic symptoms can also be seen in individuals
with seizure disorders. Most commonly this occurs in the
context of complex partial seizures, particularly when the
seizure focus is in the temporal or frontal lobes. Psychotic
symptoms can be seen ictally, postictally, or interictally
(usually after many years of having a seizure disorder).

The diagnosis of new psychotic symptoms in the indi-
vidual with neurologic disease should involve determining
which of the “causes” mentioned in the preceding text
are responsible. A neurologic examination and perhaps
other neurodiagnostic studies like (electroencephalogra-
phy [EEG], repeat neuroimaging) should be considered to
ascertain whether the underlying neurologic disorder has
progressed. A careful cognitive examination and history
should be taken to determine whether the individual is
delirious. If there is any suggestion of a delirium, screen-
ing laboratory studies (complete blood count [CBC], serum
electrolytes, blood urea nitrogen [BUN], Cre, Ca++) should
be done to determine the cause of the delirium. A careful
history from the individual and reliable informants should
be taken looking for indicators of a mood disorder. A urine
toxicology screen should be done if there is any possibil-
ity of substance use. Psychotic symptoms of paroxysmal
onset with brief duration, especially in the context of a
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TABLE7.3 Selected Medications for Treatment of Psychotic

Symptoms

Medication Starting Dose per Day

Dosing Range per Day

Typical antipsychotics

Haloperidol 0.25-0.5 mg 0.25-4 mg
Atypical antipsychotics

Risperidone 0.25mg 0.25—4 mg
Aripiprazole 5mg 5-15mg
Clozapine 12.5 mg 12.5-300 mg
Quetiapine 12.5-25 mg 12.5-300 mg

known or suspected seizure disorder should prompt strong
consideration of an EEG.

The judgment that the psychosis is secondary to the
neurologic illness requires confirmation of a neurologic ill-
ness, evidence that the psychosis is a ““direct physiological
consequence’” of that illness, and evidence that the psy-
chosis is not better accounted for by another mental disor-
der. Determining whether the psychotic symptoms are ““a
direct physiological consequence” of the neurologic illness
may be very challenging indeed, as there are no clear rules
for establishing such an association. A potential relation
is suggested by a temporal association between the neu-
rologic illness’s onset, exacerbation, or remission and that
of the psychotic disorder (e.g., the psychosis begins shortly
after the stroke); atypical features of a psychotic disorder; or
a well-established relation between the psychotic disorder
and the neurologic illness (e.g., as in the conditions listed in
Table 7.2). However, certain disorders such as epilepsy and
TBI can have lengthy latencies between onset of the disease
and emergence of psychotic symptoms (often several years
for both disorders). The absence of any premorbid indica-
tors of psychotic symptoms or related prodrome, as well as
the absence of family history of psychotic disorders, are also
supportive evidence of an etiologic connection between the
neurologic disorder and the psychosis.

Implement a biopsychosocial treatment plan. We discuss in the
subsequent text specific recommendations for treatment of psy-
chosis in patients with some of the more common neurologic
illnesses.

a.

Development of a therapeutic alliance and promotion of treat-
ment adherence. It is important to develop an alliance in a
patient with psychosis. Many individuals, especially those
with neurologic disorders, are resistant to being labeled
as having a psychiatric disorder, especially a psychosis.
This resistance can take the form of both a ““psychological”’
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denial (not wanting to be labeled as “crazy’”’) as well as a
deficit in self-monitoring and awareness of illness behavior.
The latter shares many features with lack of awareness of
neurologic symptoms, often referred to as anosognosia.
Patient and family education and therapies. Helping patients
and families recognize early symptoms of relapse to prevent
full-blown illness exacerbations is critical. Further, educa-
tion to the family and caregivers about the nature of the
illness and possible psychiatric symptoms, as well as coping
strategies to diminish relapses and improve quality of life of
patients is an important component of successful treatment.
Treat comorbid conditions. These comorbidities might in-
clude major depression, substance use disorders, or even
physical discomfort or pain. Impaired processing of percep-
tual information is often a prominent aspect of psychotic
disorders. Physical symptoms such as pain or discomfort
may be either incorrectly perceived or misinterpreted by
the affected individual. Somatic symptoms may occur in pa-
tients with psychosis and worsen their psychotic states, but
may only be recognized later as physical problems. Patients
with psychosis may be unable to comprehend or describe
their physical symptoms adequately. Physical disorders of
patients with psychosis may be overlooked if clinicians are
not vigilant and thorough in assessing the patients” com-
plaints, especially if such complaints sound delusional or
bizarre. Problems with speech and language function are an
important component of many brain disorders and can limit
the individual’s capacity to accurately report or describe
physical symptoms that would ordinarily tip-off the alert
clinician to the presence of significant medical disorders.
Attend to patient’s social circumstances and functioning. An
important goal is to work with team members, the individ-
ual, and the family to ensure that services are coordinated
and that referrals for additional services are made when
appropriate. This component is also often overlooked. In-
dividuals with neuropsychiatric disorders frequently do
not fit easily into standard systems of medical care (they
are often perceived as ““bad patients” or “acting out” in
some willful fashion), nor community mental health sys-
tems or related agencies (behaviors often overattributed to
the ““medical issues’” or ““medical involvement”’).

Integrate treatment from multiple clinicians. This issue is
important in patients with a neurologic illness, who are
likely being followed by a primary care physician and a
neurologist in addition to other specialists.

Document treatment. Documentation of treatment is also
very important, because patients may have different prac-
titioners over the course of their illness. Information about
successful and unsuccessful therapies is very helpful to
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minimize multiple trials of medications, and detail clearly
the interventions that have and have not worked in the past.
g. Finally, it is important to recognize that for all individu-
als with neuropsychiatric illness and psychotic symptom:s,
psychiatric hospitalization may be needed in the acute stages.
B. Psychosis in individuals with particular neurologic disorders

1. Psychosis in Alzheimer disease

a. Clinical background

)

@)

®)

The reported prevalence of psychotic symptoms in pa-
tients with AD varies, but has been reported to be as
low as 10% to 15% and as high as 50% to 70%. The inci-
dence of new onset psychosis in AD has been reported
to be approximately 30% over the course of 2 years.
Several identified risk factors have been associated with
psychosis in AD. These include gender, education, and
race. Women have been reported to have a higher
risk of developing psychosis within 2 years than men.
Education has been associated with psychosis in mild
or moderate stages of the dementia, whereas race has
been associated with psychosis in moderate or severe
stages. Psychotic symptoms, such as delusions and
hallucinations may occur with increased frequency in
individuals with certain genotypes. Candidate genes
and related polymorphic alleles that have been iden-
tified as increasing the risk of psychotic symptoms
include the long allele of an insertion or deletion poly-
morphism in the promoter region of the serotonin
transporter (5-HTTPR), the 102C allele in the sero-
tonin 2A receptor, and selected polymorphisms in the
dopamine receptor genes DRD1 (B2 allele) and DRD3
(lallele). In addition linkage signals on chromosome 2p
(near marker D2S1356), chromosome 6 (near marker
D65S1021) and chromosome 21 (near D2151440) have
also been identified. The apolipoprotein (APOE) and
ai-antichymotrypsin (ACT) genotypes do not appear
to contribute to the risk of development of psychotic
symptoms in AD. The presence of psychotic symptoms
in AD confers increased risk of similar symptoms to
affected siblings.

The phenomenology of psychosis in patients with AD
is associated with more severe cognitive deficits and
a more rapidly deteriorating course. Two subtypes
of psychosis in AD have been proposed: One involv-
ing misidentification and hallucinations, and the other
involving persecutory delusions. Agitation has been
associated with aggression and psychosis in mild or
moderate stages, and psychosis was associated with
aggression in moderate or severe stages of AD. Fur-
ther, a constellation of psychiatric symptoms (e.g.,
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anxiety, wandering, irritability, inappropriate behav-
ior, uncooperativeness, emotional lability) has been
associated with agitation, aggression, and psychosis,
and reportedly varies according to the severity of the
dementia, suggesting a progressive deterioration of
frontal-temporal limbic structures.

(4) The longitudinal course of psychosis in AD is not fully
known, although it has been noted that agitation,
aggression, and psychosis are more frequently seen
in the later stages of the disease.

Pathogenesis

(1) The pathophysiology of psychosis in patients with AD is
not completely understood, but an association between
psychosis and neurofibrillary tangle density has been
inconsistently reported.

(2) Increased frontal lobe dysfunction (on the basis of neu-
robehavioral, cognitive, and single photon emission
computed tomography [SPECT] measures) has been
reported in patients with AD and psychosis. Quantita-
tive EEG results indicate that patients with psychosis
have greater overall absolute and relative delta power,
and a concomitant decrease in relative a-power, with
no regional predominance of slowing compared with
those patients with AD and no psychosis.

(3) Functional neuroimaging data suggests increased or-
bitofrontal and midtemporal cholinergic M2 receptors
with psychosis and hallucinations. Paranoid delusions
have been associated with left dorsolateral prefrontal
and left medial temporal decreases in activation on
positron emission tomography.

(4) Patients with AD and psychosis have also been found to
demonstrate significant elevations of glycerophospho-
ethanolamine and significant reductions of N-acetyl-
L-aspartate, suggesting that excess impairment of
neocortical, neuronal, and synaptic integrity may pro-
vide the structural substrate underlying psychosis
in AD.

Diagnosis. The diagnosis is clinical and is based upon the

presence of psychotic symptoms. However, if the dement-

ing process impairs speech and language function, the
individual may not be able to articulate or describe the
symptoms and they may have to be inferred from the indi-
vidual’s behavior, as described under general principles. It
is critical to determine what the underlying cause of the psy-
chosis is. As with other neurologic disorders, psychosis in
dementing disorders can be seen in several different settings
including (1) as part of a delirium or metabolic encephalopa-
thy, (2) as a component of a mood disorder, (3) as part of
a seizure disorder or (4) related to substance use or abuse
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(less common in this context). Given that dementing disor-
ders occur most commonly in the elderly with associated
medical disorders, iatrogenic causes, often related to med-
ications used to treat the underlying illness, is a common
cause of delirium with associated psychotic symptoms.
The evaluation of new psychotic symptoms in the indi-
vidual with dementia should involve determining which of
the “causes” mentioned in the preceding text are respon-
sible. A careful cognitive examination and history should
be taken to determine whether the individual is delirious.

If there is any suggestion of delirium, screening laboratory

studies (CBC, serum electrolytes, BUN, Cre, Ca++, urinal-

ysis and culture) should be done to determine the cause. A

careful history from the individual and reliable informants

should be taken looking for indicators of a mood disorder.

A urine toxicology screen should be done if there is any

possibility of substance use. Psychotic symptoms of parox-

ysmal onset with brief duration, especially in the context
of a known or suspected seizure disorder should prompt
strong consideration of an EEG.

Treatment

(1) Optimize the physical health of the patient and ensure that
all underlying general medical disorders have been
optimally treated, including pain management.

(2) Optimize the patient’s environment and lifestyle, includ-
ing the provision of a safe situation that minimizes
the person’s acting on delusions or hallucinations in
a dangerous or violent manner. This type of behavior
can put patients at risk for being overmedicated or
restrained. Those living at home or in assisted living
facilities are at increased risk for institutionalization.

(3) In addition to environmental modification, behavioral
management techniques could include optimization of
socialization and functional status, and education and
support of caregivers. Caregivers of patients with psy-
chosis and AD can experience considerable adversity,
including increased physical demands involved in con-
stant supervision of the patient, the emotional stress
of caring for a loved one who is experiencing these
symptoms, physical illness, and depression.

(4) Medication approaches—The use of medications to treat
psychosis in dementia varies according to what is
“’causing’” the psychosis.

(a) Delirium. Determine cause; treat accordingly (e.g.,
correct electrolyte imbalances, discontinue causa-
tive medications etc.). Use low-dose antipsychotic
agents (see subsequent text).

(b) Mood disorder. Treat depression with antide-
pressants or mania with anticycling agents (see
Chapter 5). If psychosis is endangering health and
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well-being of the patient, family or caregiver, add
low-dose antipsychotic agents (see subsequent
text).

Seizure disorder. In this context the usual seizure
disorder is a complex partial seizure. Therefore,
management of the seizure disorder becomes the
primary concern. Management suggestions are
beyond the scope of this chapter. The paramount
treatment objective is control of the seizure fre-
quency. If psychosis is endangering health and
well-being of the patient, family or caregiver, add
low-dose antipsychotic agents (see subsequent
text).

Substance use or abuse. In this context, the treat-
ment objective becomes the identification and
removal of the offending drug of abuse. If psy-
chosis is endangering health and well-being of the
patient, family or caregiver, add low-dose antipsy-
chotic agents (see subsequent text).

Use of cholinesterase inhibitors. When the psy-
chosis is considered to be caused by the underlying
dementing disorder, or when caused by one of
the conditions mentioned in the preceding text
in a circumstance in which the symptoms are
endangering the health and well-being of the
patient, family or caregiver, the use of medica-
tions is warranted. There are no FDA-approved
medications for the treatment of psychosis in pa-
tients with AD. There is evidence, however, from
controlled trials suggesting that neuropsychiatric
symptoms, including psychotic symptoms can be
improved with the use of cholinesterase inhibitors
(see Chapter 4). If the symptoms are subacute
and nonthreatening, these agents should be tried
first. We suggest starting with donepezil 5 mg
daily. The dose may be raised to 10 mg daily
if the lower dose is ineffective but well toler-
ated for at least 4 weeks. Treatment-emergent
side effects may include gastrointestinal symp-
toms, muscle cramping, frequent urination, and
sleep disturbance (i.e., vivid dreams or night-
mares). These side effects may respond to dose
reduction and/or a slower dose titration schedule.
Baseline and periodic liver function tests should
be done. If there is no response to this regimen
or side effects preclude its use, then we sug-
gest rivastigmine 3 to 9 mg per day in divided
doses.

Use of antipsychotic medication. If the symptoms
are endangering the health and well-being of the
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patient, family or caregiver the use of antipsychotic
medication is warranted. There are important is-
sues to consider with both the typical and atypical
antipsychotics. The typical antipsychotics tend to
cause more extrapyramidal effects and carry a
higher risk of tardive dyskinesia, probably re-
lated to the degree of D2 receptor blockade. The
associated psychomotor slowing, tremor, motor
rigidity, cognitive slowing, and abulia associated
with these medicines may exacerbate some chal-
lenging behaviors already present because of the
stroke.

The atypical antipsychotics generally have less
D2 receptor blockade and more 5HT1 antagonism
relative to the typical antipsychotics. They are felt
to carry less risk of extrapyramidal symptoms
(EPS) and tardive dyskinesia. On the other hand,
there is significant risk of weight gain, diabetes,
and metabolic syndrome. There have been several
published reports of increased risk of stroke and
related cerebrovascular events in the elderly asso-
ciated with these medicines. This risk has resulted
in a recent, highly publicized “black box’” warn-
ing and a concern about their use in individuals
already predisposed to stroke. However, two re-
cent studies have failed to find an increased risk
of stroke in the elderly associated with the use of
atypical antipsychotics, and raise the possibility
that the earlier findings might be attributable to
increased percentages of individuals with vascu-
lar dementia (and therefore at increased risk for
cerebrovascular disease) in the risperidone group.
Furthermore, some studies suggest that the risk
of cerebrovascular events may be increased for all
individuals on antipsychotic medications, regard-
less of the typical or atypical designation.

The case report and small case series literature is
flawed but does suggest that both classes of agents
can be effective. However, atypical antipsychotics
have been examined in large randomized placebo-
controlled trials and found effective (e.g., low-dose
risperidone [0.95 to 2 mg per day] and olanzapine
[2.5 mg starting dose, with a significant decrease
in psychosis at 5 to 7.5 mg per day]). We suggest
the following although the level of evidence to
support it is weak.

Assuming little risk of metabolic syndrome or diabetes
in these individuals, we will start with an atypical agent.
We use risperidone, 0.25 mg or 0.5 mg per day and titrate
slowly upward, rarely going >4 mg per day. If weight gain
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or other signs of metabolic syndrome emerge we cross taper
to aripiprazole, 5 mg per day and titrate slowly to 15 mg
per day as tolerated. If psychotic symptoms do not abate
after 1 month we then consider another atypical, or use
a typical agent such as haloperidol starting at 0.5 mg per
day, titrating upward as needed and tolerated to 2 to 4 mg
per day. If an effective treatment is found, we continue it
for 6 to 12 months as tolerated and then attempt to slowly
(2 months) taper off the medications.
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Other dementing disorders—overview. Many of the principles
and specific treatments described in the preceding text are
applicable to other dementing disorders including vascular de-
mentia and the reader is referred to the preceding section and to
Chapter 4. Psychotic symptoms in two other common dementing
disorders—DLB and PD—are worth commenting specifically

upon.

Dementia with Lewy bodies

a. Clinical background

)
@

®)

Prevalence and occurrence. DLB is in some series second
only to AD as the most prevalent cause of dementia.
Phenomenology. Individuals with DLB may present
fairly early in the course of illness with psychotic
symptoms, particularly visual hallucinations. Up to
80% of individuals with DLB will have complex visual
hallucinations, often associated with a variety of illu-
sions and misidentification syndromes.

Course and prognosis. The Consortium on Dementia
with Lewy Bodies describe DLB as a progressive and
often rapidly disabling dementia in which attentional
impairment, executive dysfunction, and visuospatial
difficulties occur early and prominently. Fluctuating
cognitive function, persistent well-formed visual hal-
lucinations, and spontaneous motor features of parkin-
sonism are also core elements of DLB. The average age
of onset is in the seventh decade, and the average life
span after diagnosis is 6 to 7 years. There are no known
disease-altering treatments.
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b.

Pathogenesis

(1) DLB is a dementing disorder characterized patho-
logically by the presence of clumps of a-synuclein
protein, identified microscopically as Lewy bodies.
The abnormal clusters of protein in turn trigger an
inflammatory response, impairment of the ubiquitin
proteasome catabolic system, and triggering of the
apoptotic cascade resulting in cell death.

(2) In addition to the widespread distribution of Lewy
bodies, there are characteristic deficits in certain neu-
rotransmitter systems including loss of cholinergic tone
because of damage to cholinergic neurons in the basal
forebrain nuclei, and indications of dysregulation of
catecholaminergic and indolaminergic systems.

(8) A significant inverse correlation between persistent
visual hallucinations and tangles has been reported
(i.e., visual hallucinations were associated with the
presence of less severe tangle pathology), although
there was no significant association between tangle
pathology and persistent delusions. Severity of illness
has also been significantly correlated with the presence
of persistent visual hallucinations and persistent delu-
sions. Baseline psychotic features are reported to be
significantly more frequent in DLB than in AD.

Diagnosis. This disorder is often mistaken for PD because of
overlapping clinical and neuropathologic features between
the two disorders. The diagnosis of psychosis in DLB is clin-
ical and is based on the presence of symptoms that meet the
criteria for a psychotic disorder. However, visual hallucina-
tions are relatively more common in this context than other
psychotic syndromes. It is critical to determine what the
underlying cause of the psychosis is; in addition to being a
symptom of the disorder itself, psychotic symptoms can be
seen (1) as part of a delirium or metabolic encephalopathy,
or (2) as a component of a mood disorder. Other causes
are less likely in this context. Given that DLB occurs most
commonly in the elderly with associated medical disorders,
iatrogenic causes (often related to medications used to treat
the underlying illness) are a common cause of delirium
with associated psychotic symptoms.

The diagnosis of new psychotic symptoms in the indi-
vidual with DLB should involve determining which of the
“causes” mentioned in the preceding text are responsi-
ble. A careful cognitive examination and history should be
taken to determine whether the individual is delirious and
if so screening laboratory studies (CBC, serum electrolytes,
BUN, Cre, Ca++, urinalyis and urine culture if indicated)
should be done to determine the cause. A careful history
from the individual and reliable informants should be taken
looking for indicators of a mood disorder.
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Treatment
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Optimize the physical health of the patient and ensure that
all underlying general medical disorders have been op-
timally treated, including pain management. It is also
important to ensure that the altered behavior truly rep-
resents psychosis, and not disorders of vision causing
illusions recorded as hallucinations, or misplacement
of objects secondary to memory problems presenting
as paranoia.
Optimize the patient’s environment and lifestyle, includ-
ing the provision of a safe situation that minimizes the
person’s agitation and/or acting on their delusions or
hallucinations in a dangerous or violent manner. Hal-
lucinations and delusions are important contributors to
patient and caregiver distress, and are often important
risk factors for nursing home placement.
Treatment strategies should include ruling out re-
versible causes of cognitive decline unrelated to
the primary illness, implementing appropriate psy-
chosocial strategies (see subsequent text), reduction
of antiparkinsonian treatment, and judicious use of
atypical antipsychotics.
Psychosocial strategies might include additional support
for the patient with DLB, increased light during the
day and decreased light at night (that may improve
orientation and minimize excessive sensory stimula-
tion), education for the caregiver(s), and support for
the family in their decisions regarding treatments, hos-
pitalization, and long-term placement.

Medication approaches to treat psychosis in DLB vary

according to what is “causing’ the psychosis.

(a) Delirium. Determine the cause, and treat accord-
ingly (e.g., correct electrolyte imbalances, discon-
tinue causative medications).

(b) Mood disorder. Treat depression with antide-
pressants or mania with anticycling agents (see
Chapter 5).

(c) Use of cholinesterase inhibitors. When the psy-
chosis is considered to be caused by the underlying
dementing disorder, or when caused by one of the
conditions mentioned earlier, in a circumstance
where the symptoms are endangering the health
and well-being of the patient, family or caregiver,
the use of medications is warranted. There are no
FDA-approved medications for the treatment of
psychosis in patients with DLB. There is evidence,
however, from one controlled trial suggesting
that neuropsychiatric symptoms, including psy-
chotic symptoms can be improved with the use
of cholinesterase inhibitors (see Chapter 4). The
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(d)

use of either typical or atypical antipsychotics in

individuals with DLB is problematic because of a

significantly increased sensitivity to the side effects

(up to 50% of treated individuals in some stud-

ies). We therefore recommend initial treatment

with cholinesterase inhibitors, and suggest start-
ing with donepezil 5 mg daily. The dose may be
raised to 10 mg daily if the lower dose is ineffective
but well tolerated for at least 4 weeks. Treatment-
emergent side effects may include gastrointestinal
symptoms, muscle cramping, frequent urination,
and sleep disturbance (i.e., vivid dreams or night-
mares). These side effects may respond to dose
reduction and/or a slower dose titration schedule.

Baseline and periodic liver function tests should

be done. If there is no response to this regimen

or side effects preclude its use, then we suggest
rivastigmine 3 to 9 mg per day in divided doses.

Use of antipsychotic medication. In the event that

the recommendations mentioned in the preceding

text are not effective and the symptoms are endan-
gering the health and well-being of the patient,
family or caregiver, then the use of antipsychotics
can be considered, weighing carefully the afore-
mentioned increased rate of side effects associated
with their use in the DLB population. There is no
data suggesting that the atypical agents differ with
respect to increased side effects in this population
and Therefore, the important consideration is to
start with very low doses and proceed cautiously.

On the basis of the side effect profile and efficacy

in other dementing disorders we use risperidone

0.25 mg or 0.5 mg per day and titrate slowly

upward, rarely going >4 mg per day. If weight

gain or other signs of metabolic syndrome emerge
we cross taper to aripiprazole, 5 mg per day and
titrate slowly to 15 mg per day as tolerated. If an
effective treatment is found, we continue it for 6 to

12 months as tolerated and then attempt to slowly

(2 month) taper off the medications.
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4. Psychosis in patients with Parkinson disease

a. Clinical background

)

@

®)

)

)

Psychosis is a common neuropsychiatric disturbance in
PD, although a precise prevalence rate has been difficult
to establish. In general, estimates range from 3% for
delusions to 40% for visual hallucinations, with higher
estimates (5% to 62%) in studies that include unselected
patients with varied psychotic symptoms such as agi-
tated confusion, reversible psychosis, and hallucinosis.
The phenomenology of psychosis in patients with PD
is similar to that in patients with schizophrenia, with
visual hallucinations and paranoid delusions being the
most prominent symptoms. Visual hallucinations are
more common in PD than in schizophrenia.

The most significant risk factors for developing
psychosis in PD include coexistence of dementia,
protracted sleep disturbances, and nighttime use of
dopaminergic agonists. Other identified risk factors
include age, stage and severity of PD, and depression.
The cause of psychosis in PD is usually multifacto-
rial, but often involves the agents used to treat the
motor symptoms of the disease. However, the precise
relationship between dopaminergic medications and
psychosis has not been clearly delineated. The dose
and duration of dopaminergic therapy are not con-
sidered risk factors for hallucinations. However, early
drug-induced psychosis (observed in up to 16% of
patients treated with dopamine agonists) is associated
with increased risk for the development of dementia
later in the course of the disorder, and drug-induced
psychosis may be a limiting factor of the therapeutic
potential of pallidotomy in patients with PD.

The longitudinal course of psychosis in PD is unknown.

b. Pathogenesis

@

The mechanisms that underlie psychosis in patients
with PD remain to be determined. The most frequently
proposed hypothesis is that denervation hypersensi-
tivity of mesolimbic and mesocortical dopamine
receptors occurs, and that dopaminergic medication
stimulates these receptors, which results in psychosis.
However, nondopaminergic systems are likely to be
involved as well, and it has been proposed that a
combination (or combinations) of neurotransmitter
systems (e.g., a serotinergic or dopaminergic imbal-
ance, or acetylcholine involvement) may play a role in
the development of psychosis in PD. Promising reports
of the use of cholinesterase inhibitors to treat psychotic
symptoms in PD suggest that lowered cholinergic tone
may also play a role in the development of psychotic
symptoms in this disorder.
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Diagnosis. The diagnosis of psychosis in PD is clinical and
is based on the presence of symptoms that meet the cri-
teria for a psychotic disorder. As with other conditions,
it is critical to determine what the underlying cause of
the psychosis is; in addition to being a symptom of the
disorder itself, psychotic symptoms can be seen in several
contexts including (1) as part of a delirium or metabolic
encephalopathy, and (2) as a component of a mood dis-
order. The diagnosis of new psychotic symptoms in the
individual with PD should involve determining which of
the ““causes” mentioned in the preceding text are respon-
sible. A careful cognitive examination and history should
be taken to determine whether the individual is delirious.
If there is a suggestion of a delirium, screening laboratory
studies (CBC, serum electrolytes, BUN, Cre, Ca++, urinal-
ysis and urine culture) should be done to determine the
cause. A careful history from the individual and reliable in-
formants should be taken looking for indicators of a mood
disorder.

Treatment

(1) It is important to keep in mind that both exoge-
nous (related to therapeutic interventions) factors and
endogenous (related to the disease process itself) fac-
tors can contribute to the development of psychotic
symptoms in PD.

(2) Optimize the physical health of the patient and ensure
that all underlying general medical disorders have
been optimally treated, including pain management. It
is also important to ensure that the altered behavior
truly represents psychosis, and not disorders of vision
causing illusions recorded as hallucinations, or mis-
placement of objects secondary to memory problems
presenting as paranoia.

(38) Optimize the patient’s environment and lifestyle, includ-
ing the provision of a safe situation that minimizes
the person’s agitation and/or acting on their delusions
or hallucinations in a dangerous or violent manner.
Hallucinations and delusions are important contribu-
tors to patient and caregiver distress, and are often
important risk factors for nursing home placement.

(4) Treatment strategies should include ruling out re-
versible causes of cognitive decline unrelated to
the primary illness, implementing appropriate psy-
chosocial strategies (see subsequent text), reduction
of antiparkinsonian treatment, and judicious use of
atypical antipsychotics.

(5) Psychosocial strategies might include additional support
for the patient with PD, increased light during the
day and decreased light at night (that may improve
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orientation and minimize excessive sensory stimula-
tion), education for the caregiver(s), and support for
the family in their decisions regarding treatments, hos-
pitalization, and long-term placement.
Treatment of the movement disorder should be optimized,
which will involve finding a balance between the doses
of medication needed to alleviate the motor symptoms
while not promoting psychotic symptoms. Initial treat-
ment of psychotic symptoms involves dose reduction
of antiparkinsonian agents. If this strategy is unsuccess-
ful in alleviating the psychotic symptoms or results in
unacceptable worsening of the movement disorder,
one should consider adding an antipsychotic agent to
the regimen.

Medication approaches to treat psychosis in PD vary

according to what is ““causing’” the psychosis.

(a) Delirium. Determine the cause, and treat accord-
ingly (e.g., correct electrolyte imbalances, discon-
tinue causative medications). Use of low-dose
antipsychotic agents (see subsequent text) may
be warranted.

(b) Mood disorder. Treat depression with antide-
pressants or mania with anticycling agents (see
Chapter 5). If psychosis is endangering health and
well-being of the patient, family or caregiver, add
low-dose antipsychotic agents (see subsequent
text).

(c) Use of cholinesterase inhibitors. As with DLB,
individuals with PD are sensitive to the side
effects of typical and atypical antipsychotic med-
ications. Furthermore there is promising evidence
that the neuropsychiatric symptoms associated
with PD, including psychotic symptoms can be im-
proved with cholinesterase inhibitors. Therefore,
in the nonurgent situation, the initial treatment
intervention is a trial of a cholinesterase inhibitor.
We suggest starting with donepezil 5 mg daily.
The dose may be raised to 10 mg daily if the
lower dose is ineffective but well tolerated for
at least 4 weeks. Treatment-emergent side effects
may include gastrointestinal symptoms, muscle
cramping, frequent urination, and sleep distur-
bance (i.e., vivid dreams or nightmares). These
side effects may respond to dose reduction and/or
a slower dose titration schedule. Baseline and pe-
riodic liver function tests should be done. If there
is no response to this regimen or side effects pre-
clude its use, then we suggest rivastigmine 3 to
9 mg per day in divided doses.
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(d) Use of antipsychotic medication. In the event that

the recommendations mentioned in the preceding
text are not effective and the symptoms are endan-
gering the health and well-being of the patient,
family or caregiver, then the use of antipsychotics
can be considered, weighing carefully the in-
creased rate of side effects associated with their
use in the PD population. None of the medications
has specific FDA indications for the treatment
of psychosis in PD. The case report and small
case series literature is flawed but does suggest
that both typical and atypical antipsychotic agents
can be effective. However, the atypical antipsy-
chotics are felt to carry less risk of EPS and
tardive dyskinesia. This is a particular advan-
tage in this context especially when the initial
intervention is to attempt to lower the dopaminer-
gic agonists. The evidence for efficacy of atypical
antipsychotics is somewhat equivocal, however.
Several case studies have supported the use of que-
tiapine in patients with PD and psychosis with and
without dementia with minimal side effects. Two
small placebo-controlled, double-blind studies of
olanzapine (vs. placebo) for treatment of drug-
induced psychosis in PD failed to show superior
efficacy for olanzapine, whereas one open-label
trial showed improvement in hallucinations and
delusions.

Clozapine is the only atypical antipsychotic
agent to be tested in a large-scale, placebo-
controlled clinical trial in patients with PD and
psychosis; whereas the use of clozapine is less
frequently recommended because of its anticholin-
ergic activity for psychosis associated with AD
and Lewy body dementia, Clozapine appears to
be the atypical antipsychotic drug of choice in pa-
tients with PD, at daily doses of 50 mg or less.
Careful monitoring of labs as described in the
subsequent text occurs for patients on a clozapine
protocol.

Medications with other mechanisms of action
have been considered, including agents that have
primary effects on the neurotransmission of sero-
tonin (e.g., ondansetron) and acetylcholine (e.g.,
acetyl cholinesterase inhibitors), although results
have been mixed. Ondansetron (a 5HT3 antago-
nist) showed partial or complete improvement in
open-label studies of patients with PD and psy-
chosis in two studies, but not in a third study. The
efficacy and tolerability of acetylcholinesterase
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inhibitors in patients with PD and psychosis re-
mains to be determined.

We start with aripiprazole, on the basis of its safety

profile and relative ease of use compared with the
weekly blood draws and potential marrow toxicity
associated with clozapine. We start with 5 mg per day
and titrate slowly to 15 mg per day as tolerated. If
psychotic symptoms do not abate after 1 month we
then consider another atypical, or use a combination
of aripiprazole and haloperidol. If there is no response
to the recommendations mentioned in the preceding
text, we then go to a trial of low-dose clozapine. The
initial work-up includes and electrocardiogram (EKG),
EEG, and CBC. The absolute neutrophil count must be
over 2,000. We start with a dose of 12.5 mg per day and
titrate upwards in 12.5 mg per day increments weekly
as tolerated until achieving a dose of 50 mg per day. The
use of clozapine is complicated by the increased risk of
agranulocytosis and the need for weekly monitoring of
white blood counts, at least for the first 6 months after
which it can be monitored every alternate week. Addi-
tional side effects include sedation and drooling. If an
effective treatment is found, we continue it for 1 year as
tolerated and then attempt to slowly (2 months) taper
off the medications.
Electroconvulsive therapy (ECT) has occasionally been
used to treat patients with PD and psychosis, espe-
cially those who are unable to tolerate medications,
although there have been no controlled trials. The use
of ECT followed by maintenance with low-dose clozap-
ine has been reported to be effective and well tolerated
in PD and drug-induced psychosis. The cognitive risks
include disorientation, delirium, and amnesia.
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5. Psychosis in patients with epilepsy

a. Clinical background

)
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Prevalence rates of between 0% and 27% have been
reported in small clinic-based studies of psychosis in
individuals with epilepsy; more rigorous and larger
studies report rates of approximately 3% to 7%.
Psychosis and other psychiatric symptoms may occur
peri- or interictally. Peri-ictal psychotic symptoms may
occur before, during, or after the ictus. Typically these
symptoms are brief and do not require treatment per se,
as their frequency will diminish with improvement in
seizure control. Patients with epilepsy may also experi-
ence psychosis during the interictal phase, in which the
symptoms are more commonly chronic than episodic.
Clinical presentation varies according to the temporal
relation of the symptoms relative to seizure occurrence.
The phenomenology of peri-ictal psychosis (i.e., postictal
acute confusional state) is characterized by generalized
confusion, fluctuating sensorium, agitation, hallucina-
tions, and delusions. Paranoia and referential delusions
are common. This condition generally resolves within
a few hours after the seizure, although it may persist
in rare instances for several days.

The phenomenology of interictal or chronic psychosis
can be characterized as paranoia, with hypervigilance,
hostility, suspiciousness, and systematized persecu-
tory delusions, or as a schizophrenia-like syndrome,
with hallucinations, delusions, ideas of passivity and
control, ideas of reference, and thought broadcasting
and insertion. It is associated with impaired function
and quality of life.

The longitudinal course of psychosis in patients with
epilepsy is notable for a variable interval between on-
set of epilepsy and onset of psychosis; reports indicate
this can be as much as 9 to 14 years. Further, there
is evidence to suggest that there can be a progression
from peri-ictal psychosis to interictal psychosis in some
individuals.

Potential risk factors for epileptic psychosis (either
interictal or peri-ictal) include ID, family history of psy-
chosis or mood disorders, increased seizure frequency
(especially with generalized tonic-clonic seizures), and
greater resistance to epilepsy treatment. In contrast,
age of epilepsy onset, age at onset of psychosis, and
presence of generalized tonic-clonic seizures differs
between those with interictal psychosis and those
with peri-ictal psychosis. Histories of prolonged febrile
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episodes have also been associated with interictal psy-
chosis. Individuals with both interictal and peri-ictal
psychosis (bimodal psychosis) show characteristics as-
sociated with both peri-ictal and interictal psychosis.

Pathogenesis
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Although the pathophysiology of epileptic psychosis is
not fully known, it generally appears to be associated
with complex partial seizures, especially with tempo-
ral lobe foci. However, psychotic symptoms are also
reported with regularity in patients with frontal lobe
epilepsy. Psychotic syndromes are more likely to occur
in conjunction with left-sided temporal lobe lesions.
Mixed findings related to hippocampus and amygdala
volume reductions have been reported in patients with
epileptic psychosis, as have seizure discharges in the
leftamygdala on EEG; both left and bilateral reductions
have been reported in both regions.

SPECT scan results have suggested that postictal psy-
chosis in patients with temporal lobe epilepsy is as-
sociated with hyperactivation of both temporal and
frontal lobe structures, which may reflect ongoing sub-
cortical discharges, active inhibitory mechanisms that
terminate the seizure, or simply a dysregulation of
cerebral blood flow. Temporal lobectomy for medically
intractable epilepsy may precipitate a schizophrenia-
like psychosis. Potential risk factors include bilateral
functional (EEG) and structural abnormalities, partic-
ularly of the amygdala, pathology other than mesial
temporal sclerosis in the excised lobe, and recurrence of
seizures contralateral to the resection. A correlation has
also been reported between presurgical acute interictal
psychosis and postsurgical psychotic disorder. In ad-
dition, there have been reports of psychotic symptoms
occurring in individuals with refractory epilepsy fol-
lowing implantation of a vagus nerve stimulator (VNS)
to control seizures. On the other hand, it is also the
case that improved seizure control can have a dramatic
effect on psychotic symptoms associated with epilepsy,
even when the exact relationship between the seizure
and the psychotic symptoms is not entirely clear cut.
Therefore, in our view, the presence of psychosis is not
an absolute contraindication to invasive interventions
designed to improve seizure control.

Research on autosomal dominant nocturnal frontal
lobe epilepsy (ADNFLE) indicates that a mutation in
a gene coding for the nicotinic acetylcholine receptor
CHRNAA4 (776ins3) may be associated with psychotic
symptoms.

Diagnosis. The diagnosis is clinical and is based on the
presence of psychotic symptoms. However, it is critical to
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determine the underlying cause of the psychosis. The first
step is to clarify whether the psychotic symptoms are best
categorized as peri-ictal or interictal. If it is the former, then
the treatment is best directed toward improved seizure con-
trol. If it is the latter, then the treatment more closely follows
the algorithm for management of other chronic psychotic
conditions. If it is not clear whether the psychotic symptoms
are peri- or interictal, consideration of 24-hour ambulatory
EEG or in-hospital EEG video monitoring for clarification
is given. As with other neurologic disorders, psychosis in
epilepsy can also be seen in different settings including
(1) as part of a delirium or metabolic encephalopathy, (2) as
a component of a mood disorder, or (3) related to sub-
stance use or abuse. More rarely psychotic symptoms have
been associated with use of some of the newer antiepileptic
medications such as Kepra. The diagnosis of new psychotic
symptoms in the individual with epilepsy should involve
determining which of the “causes” mentioned in the pre-
ceding text are responsible. A neurologic examination and
perhaps other neurodiagnostic studies (EEG, repeat neu-
roimaging etc.) should be considered. A careful cognitive
examination and history should be taken to determine
whether the individual is delirious. Screening laboratory
studies (CBC, serum electrolytes, BUN, Cre, Ca++, and
serum anticonvulsant levels) should be done if a delirium
is suspected. A careful history from the individual and re-
liable informants should be taken looking for indicators of
amood disorder. A urine toxicology screen should be done
if there is any possibility of substance use.

Treatment

(1) As a first step, the clinician should optimize the phys-
ical health of the patient and ensure that all underly-
ing general medical disorders have been optimally
treated.

(2) The patient’s environment and lifestyle should be opti-
mized, including the promotion of exercise and a regular
sleep—wake cycle.

(3) Biopsychosocial treatment of the epilepsy should be
optimized, including minimization of anticonvulsant
polypharmacy. Improved seizure control is the most
important step in the management of psychotic syn-
dromes associated with epilepsy. Although changes
in behavior including psychotic symptoms have been
linked to improved seizure control (“forced normal-
ization””) this should not prevent aggressive attempts
to reduce the frequency of seizures as most commonly,
this will alleviate psychotic symptoms or at least make
them easier to treat. Although psychosis has been
considered by some neurologists to be a contraindica-
tion for epilepsy surgery, with appropriate psychiatric
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intervention, patients with refractory epilepsy and
chronic interictal psychosis can successfully undergo
surgical evaluation and interventions.
Psychotherapeutic interventions should also be consid-
ered, including disease education, as well as individual
(particularly cognitive-behavioral therapy), group (in-
cluding formal support groups), and family therapy,
although the efficacy of such interventions has not been
formally studied.
Medication approaches. It is important to consider the
anticonvulsant medications the person has been pre-
scribed, as some of the newer antiepileptic drugs have
been associated with side effects including psychosis.
Lamotrigine, tiagabine, and levetiracetam seem to be
associated with improvement or little change in mood
and behavior. Vigabatrin has been associated with both
psychosis and depression. Gabapentin appears to have
little effect on behavior but may exacerbate behavioral
problems, at least in children with preexisting difficul-
ties. Topiramate has been reported to precipitate both
psychosis and depression, but this is less likely to oc-
cur if the currently recommended lower starting doses,
escalation rates, and target doses are used. There are
some reported cases of psychosis and other behavioral
disturbances with felbamate. There is some evidence
for psychosis with zonisamide, but there is also a
suggestion that this drug may be of benefit in treat-
ing psychiatric disorders. Careful assessment of each
individual should enable the clinician to determine
whether the medication or some other factor is re-
sponsible for the psychotic symptom(s). If other factors
are likely contributing, the following algorithms are
considered.

(a) Delirium. Determine the cause, and treat accord-
ingly (e.g., correct electrolyte imbalances, discon-
tinue causative medications). Use of low-dose
antipsychotic agents (see subsequent text) may
be warranted.

(b) Mood disorder. Treat depression with antide-
pressants or mania with anticycling agents (see
Chapter 5). If psychosis is endangering health and
well-being of the patient, family or caregiver, add
low-dose antipsychotic agents (see subsequent
text).

(c) Substance use or abuse. In this context, the treat-
ment objective becomes the identification and
removal of the offending drug of abuse. If psy-
chosis is endangering health and well-being of the
patient, family or caregiver, add low-dose antipsy-
chotic agents (see subsequent text).
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(d) Use of antipsychotic medication. There are impor-

tant issues to consider with both the typical and
atypical antipsychotics. None of the medications
have specific FDA indications for the treatment of
psychosis in epilepsy. The case report and small
case series literature is flawed but does suggest
that both classes of agents can be effective. The
atypical antipsychotics generally have less D2 re-
ceptor blockade and more 5HT1 antagonism rela-
tive to the typicals. They are felt to carry less risk
of EPS and tardive dyskinesia. On the other hand
there is significant risk of weight gain, diabetes,
and metabolic syndrome. The following is our ap-
proach, but the level of evidence to support it is
weak.

We use risperidone based on its safety profile
and demonstrated efficacy in trials of psychosis
associated with other brain disorders such as AD.
We use 0.25 mg or 0.5 mg per day to startand titrate
upward slowly. We rarely go over 4 mg per day,
and most individuals are treated with 2.0 to 3.0 mg
per day. If weight gain or other signs of metabolic
syndrome emerge we cross taper to aripiprazole,
5mg per day and titrate slowly to 15 mg per day as
tolerated. If psychotic symptoms do not abate after
1 month we then consider another atypical, or use
a combination of aripiprazole and haloperidol. We
start with haloperidol 0.5 mg per day and titrate
upward slowly as needed and tolerated. We rarely
go >5 mg per day. If all of these regimens are inef-
fective we initiate a trial of clozapine, starting with
12.5 mg per day and titrating upwards in 12.5 mg
increments weekly as tolerated and carefully mon-
itoring CBC and absolute neutrophil counts on a
weekly basis. The use of clozapine is complicated
by the increased risk of agranulocytosis and the
need for weekly monitoring of white blood counts,
at least for the first 6 months after which every
other week monitoring can be used. Additional
side effects include sedation and drooling. Cloza-
pine has been used to successfully treat severe psy-
chosis in at least one case series, despite concerns
related to its increased risk of seizures. In fact,
none of the patients in this series had an increase
in their seizure frequency and half of the patients
had a substantial reduction in number of seizures.

(6) Although there is no literature on this, we generally
continue successful therapy for 1 year and then attempt
a slow taper off of the antipsychotic regimen.
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6. Psychosis in patients with traumatic brain injury

a. Clinical background

@

@

®)

)

Occurrence and prevalence. Whereas psychosis is a rel-
atively rare complication of TBI, psychotic syndromes
occur 2 to 3 times more frequently in individuals who
have sustained a TBI than in the general population.
The phenomenology of psychosis in patients with TBI
varies according to the injury severity. The more mild
the injury, the more closely the symptoms resemble
those seen in individuals with schizophrenia. Positive
symptoms are more common than negative symptoms,
and delusions (often persecutory) are the most common
symptom of psychosis following TBI. In individuals
with more severe injuries, psychotic symptoms can
be more difficult to identify related to injury-induced
speech and language difficulties as well as cognitive
impairment.

Potential risk factors for psychosis in patients with TBI
canbe divided into preinjury factors, injury factors, and
postinjury factors. Preinjury risk factors include male
gender, neurodevelopmental disorders, prior history
of TBI, substance disorders, and positive family history
of schizophrenia. Injury risk factors include left hemi-
sphere, particularly temporal lobe lesions, increased
severity of injury with more diffuse brain damage, and
coma of >24 hours. Postinjury risk factors include EEG
abnormalities including asymmetric temporal slow-
ing and intermittent spikes, posttraumatic epilepsy,
substance abuse disorders and other posttraumatic
psychiatric disorders. Greater degrees of cognitive im-
pairment have also been associated with psychotic
symptoms.

Onset and longitudinal course. In the initial period after
injury, during the period of posttraumatic amnesia, vi-
sual hallucinations, and delusions may occur, although
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the delusions are not usually well organized. More
frequently, the onset of the psychosis in TBI is delayed
relative to the injury. In many series, psychotic symp-
toms have not become evident until 5 to 10 years after
the injury. Localized brain damage (particularly in-
volving the temporal lobe) and posttraumatic epilepsy
have been associated with delayed, rather than im-
mediate, onset of psychosis. When onset is delayed,
individuals are more likely to experience hallucina-
tions (auditory greater than visual) than those with
earlier onset. Onset may be gradual, and depression
may occur before onset of psychosis. In such cases, it
is important to determine if the psychosis is related
to an underlying mood disorder, as this will alter the
treatment approach.
Pathophysiology
(1) The neural substrate of psychosis in patients with TBI is
not known, but many of the brain regions implicated in
schizophrenia overlap with those vulnerable to injury
in the typical TBI. For example, frontal lobe regions, in-
cluding dorsolateral and orbitofrontal cortex, temporal
lobes (particularly the hippocampal formation), basal
ganglia, and thalamus are commonly affected in TBL
(2) There is evidence to suggest that genetic vulnerability
can interact with TBI to increase the risk of developing
schizophrenia.
Diagnosis. The diagnosis is clinical and is based on the
presence of psychotic symptoms. However, as with other
neurologic disorders psychosis after TBI can be seen in
several different settings including (1) as part of a delir-
ium or metabolic encephalopathy during the period of
posttraumatic amnesia, (2) as a component of a post-TBI
mood disorder, (3) as part of a post-TBI seizure disorder or
(4) related to substance use or abuse.

The diagnosis of new psychotic symptoms in the indi-
vidual with TBI should involve determining which of the
““causes’” mentioned in the preceding text are responsible.
A neurologic examination and perhaps other neurodiag-
nostic studies (EEG, repeat neuroimaging, etc.) should be
considered to ascertain whether there is another CNS pro-
cess at work or if there is a late complication of the TBI (e.g.,
development of normal pressure hydrocephalus or post-
traumatic epilepsy). A careful cognitive examination and
history should be taken to determine whether the individual
is delirious and screening laboratory studies (CBC, serum
electrolytes, BUN, Cre, Ca++) should be done to determine
the cause if this is suspected. A careful history from the
individual and reliable informants should be taken looking
for indicators of a mood disorder. A urine toxicology screen
should be done if there is any possibility of substance
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use. Psychotic symptoms of paroxysmal onset with brief
duration, especially in the context of a known or suspected
seizure disorder should prompt strong consideration of
an EEG.

Treatment
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Optimize the physical health of the patient. As a first
step, the clinician must make an accurate diagnosis and
determination of the etiology of the psychosis. This re-
quires distinguishing psychotic symptoms from other
brain injury-related symptoms including confabula-
tion, misidentification syndromes, and illusions, and
treatment of any comorbid or contributing general
medical conditions have been optimally treated. The
list of current medications must be carefully scruti-
nized and those that are not necessary discontinued or
the minimum effective dose determined.
Optimize the patient’s environment and lifestyle, includ-
ing the provision of a safe situation that minimizes the
person’s acting on their delusions or hallucinations in
a dangerous or violent manner. This type of behavior
can put patients at risk for being overmedicated or
restrained. Those living at home or in assisted living
facilities are at increased risk for institutionalization.
In addition to environmental modification, behavioral
management techniques could include optimization of
socialization and functional status, and education and
support of caregivers. Caregivers of patients with psy-
chosis and TBI can experience considerable adversity,
including increased physical demands involved in con-
stant supervision of the patient, the emotional stress
of caring for a loved one who is experiencing these
symptoms, physical illness, and depression.

Medication approaches to treat psychosis in TBI vary

according to what is “causing’ the psychosis.

(a) Delirium. Determine the cause, and treat accord-
ingly (e.g., correct electrolyte imbalances, discon-
tinue causative medications). Use of low-dose
antipsychotic agents (see subsequent text) may
be warranted.

(b) Mood disorder. Treat depression with antide-
pressants or mania with anticycling agents (see
Chapter 5). If psychosis is endangering the
health and well-being of the patient, family or
caregiver, add low-dose antipsychotic agents (see
subsequent text).

(c) Seizure disorder. In this context the usual seizure
disorder is a complex partial seizure. Therefore,
management of the seizure disorder becomes the
primary concern. Management suggestions are be-
yond the scope of this chapter. The paramount
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treatment objective is control of the seizure fre-
quency. If psychosis is endangering health the and
well-being of the patient, family or caregiver, add
low-dose antipsychotic agents (see subsequent
text).

(d) Substance use or abuse. In this context, the treat-
ment objective becomes the identification and
removal of the offending drug of abuse. If psy-
chosis is endangering the health and well-being
of the patient, family or caregiver, add low-dose
antipsychotic agents (see subsequent text).

(e) Use of antipsychotic medication. When the psy-
chosis is considered to be caused by the TBI,
or when caused by the conditions mentioned in
the preceding text, but endangering the health
and well-being of the patient, or family or care-
giver, the use of antipsychotic medications is
warranted. There are important issues to consider
with both the typical and atypical antipsychotics.
None of the medications have specific FDA indi-
cations for the treatment of psychosis following
TBI. Whereas a variety of case reports and small
case series suggest that most of the atypical an-
tipsychotics are effective in treating psychosis in
individuals with TBI, no randomized placebo-
controlled trials have been completed.

We use risperidone, based on its safety profile and
demonstrated efficacy in trials of psychosis associated with
other brain disorders such as AD. We begin with 0.25 mg
or 0.5 mg per day to start and titrate upward slowly. We
rarely go over 4 mg per day, and most individuals are
treated with 2.0 to 3.0 mg per day. If weight gain or other
signs of metabolic syndrome emerge we cross taper to arip-
iprazole, 5 mg per day and titrate slowly to 15 mg per day as
tolerated. If psychotic symptoms do not abate after 1 month
we then consider another atypical, or use a combination
of aripiprazole and haloperidol. We start with haloperidol
0.5 mg per day and titrate upward slowly as needed and
tolerated. We rarely go >5 mg per day. If all of these regi-
mens are ineffective, we initiate a trial of clozapine, starting
with 12.5 mg per day and titrating upwards in 12.5 mg
increments weekly as tolerated and carefully monitoring
CBC and absolute neutrophil counts on a weekly basis, as
described in the preceding text. If an effective treatment
is found, we continue it for 1 year as tolerated and then
attempt to slowly (2 months) taper off the medications.
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7. Psychosis in patients with intellectual disability

a. Clinical background

(1) Schizophrenia-like syndromes have a prevalence rate
of approximately 2% to 8% in individuals with ID.
There is a broad range, however, and at least one
report suggests a 30% rate of psychotic disorder in
individuals with velo-cardio-facial syndrome.

(2) A major complicating factor that can impede the accurate
diagnosis of psychotic syndromes in the intellectu-
ally disabled is related to the baseline frequency of
psychotic-like behaviors often observed in this popu-
lation, including audible self-talk, imaginary friends,
and repetitive overvalued ideas.

(8) The longitudinal course of psychosis in ID is unknown.

b. Pathogenesis
(1) The pathophysiology of psychosis in ID is unknown.

c. Diagnosis. The diagnosis is clinical and is based on the pres-
ence of criteria for a psychotic disorder. However, several
indicators predictive of response to antipsychotic medi-
cations have been identified, including a change in the
frequency and/or intensity of these otherwise possibly nor-
mal behaviors, an increase in the frequency and/or intensity
of unpredictable aggression related to these behaviors, and
the consistent misinterpretation of events in the immediate
environment in a paranoid-like fashion. It is critical to deter-
mine the underlying cause of the psychosis. As with other
disorders, psychosis in individuals with ID can be seen in
several different settings including (1) as part of a delirium
or metabolic encephalopathy, (2) as a component of a mood
disorder, (3) as part of a seizure disorder or (4) related to
substance use or abuse (less common in this context), or
(5) as a schizophrenia-like illness. The diagnosis of new
psychotic symptoms in the individual with ID should in-
volve determining which of the “causes” mentioned in
the preceding text are responsible. A neurologic exami-
nation and perhaps other neurodiagnostic studies (EEG,
repeat neuroimaging, etc.) should be considered to ascer-
tain whether the heretofore presumed static cause of the ID
is actually a progressive neurodegenerative disorder (e.g.,
a mitochondrial or related metabolic storage disorder) that
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has begun to progress. A careful cognitive examination and
history should be taken to determine whether the individ-
ual is delirious and if so, screening laboratory studies (CBC,
serum electrolytes, BUN, Cre, Ca++) should be done to
determine the cause. A careful history from the individual
and reliable informants should be taken looking for indica-
tors of a mood disorder. A urine toxicology screen should
be done if there is any possibility of substance use. Psy-
chotic symptoms of paroxysmal onset with brief duration,
especially in the context of a known or suspected seizure
disorder, should prompt strong consideration of an EEG.

Treatment

(1) As a first step, the clinician should optimize the physi-
cal health of the patient and ensure that all underlying
general medical disorders have been optimally treated,
including pain management. It is quite common to have
medical disorders (e.g., urinary tract infections, sinusi-
tis, abscessed teeth, pain, etc.) present as psychotic-like
symptoms in individuals with ID who are unable to
express themselves verbally. As noted in the preceding
text, it is also important to ensure that the altered be-
havior truly represents psychosis, and not normal but
psychotic-like behaviors often observed in this pop-
ulation (e.g., audible self-talk, imaginary friends, and
repetitive over-valued ideas).

(2) The patient’s environment and lifestyle should be opti-
mized, including the provision of a safe situation that
minimizes the person’s agitation and/or acting on their
delusions or hallucinations in a dangerous or violent
manner. Hallucinations and delusions are important
contributors to patient and caregiver distress, and are
often important risk factors for institutional placement.

(8) Treatment strategies often include a combination of some
form of psychological treatment plus pharmacologic
treatment. Usually, a psychological approach aimed
at changing specific undesirable behaviors is tried.
Because the causes of neurobehavioral dyscontrol in
the intellectually disabled are multifactorial, multiple
treatment approaches must be considered.

(4) No pharmacologic treatment is approved by the FDA for
treatment of behavioral disturbance associated with ID.
There are few evidence-based reports in the form of
controlled, randomized drug trials concerning pharma-
cotherapy of neuropsychiatric illness in the context of
ID. Most of the literature on treatment of behavioral dis-
turbance in individuals with ID consists of individual
case reports or reports of small series of patients; an ex-
tensive computer literature search for evidence of effi-
cacy for any antipsychotic drug for treatment of people
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with a dual diagnosis of schizophrenia and ID indicated

“no trial evidence to guide the use of antipsychotic

medication for those with both ID and schizophrenia.”

Except in emergencies, we recommend a conservative

approach to pharmacotherapy in individuals with ID.

The main points of this approach are starting with

single agents in low doses, followed by slow up-

titration of dosage, with sufficient time between dose
changes to observe both positive and negative effects.

We recommend beginning with single agents and us-

ing augmentation strategies or adding more drugs only

when monotherapy has clearly failed. The use of med-
ications to treat psychosis in individuals with ID varies
according to what is ““causing’’ the psychosis.

(a) Delirium. Determine the cause, and treat accord-
ingly (e.g., correct electrolyte imbalances, discon-
tinue causative medications). Use of low-dose
antipsychotic agents (see subsequent text) may
be warranted.

(b) Mood disorder. Treat depression with antide-
pressants or mania with anticycling agents (see
Chapter 5). If psychosis is endangering the
health and well-being of the patient, family or
caregiver, add low-dose antipsychotic agents (see
subsequent text).

(c) Seizure disorder. In this context, the usual seizure
disorder is a complex partial seizure. Therefore,
management of the seizure disorder becomes the
primary concern. Management suggestions are be-
yond the scope of this chapter. The paramount
treatment objective is control of the seizure fre-
quency. If psychosis is endangering health and
well-being of the patient, or family or caregiver,
add low-dose antipsychotic agents (see subse-
quent text).

(d) Substance use or abuse. In this context, the treat-
ment objective becomes the identification and
removal of the offending drug of abuse. If psy-
chosis is endangering the health and well-being
of the patient, family or caregiver, add low-dose
antipsychotic agents (see subsequent text).

(e) Use of antipsychotic medication. When the psy-
chotic symptoms are endangering the health and
well-being of the patient, family or caregiver, the
use of antipsychotic medications is warranted. We
use risperidone based on its safety profile and
demonstrated efficacy in trials of psychosis asso-
ciated with other brain disorders such as AD. We
use 0.25 mg or 0.5 mg per day to start and titrate
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upward slowly. We rarely go over 4 mg per day,
and most individuals are treated with 2.0 to 3.0 mg
per day. If weight gain or other signs of metabolic
syndrome emerge we cross taper to aripiprazole,
5mg per day and titrate slowly to 15 mg per day as
tolerated. If psychotic symptoms do not abate after
1 month we then consider another atypical, or use
a combination of aripiprazole and haloperidol. We
start with haloperidol 0.5 mg per day and titrate
upward slowly as needed and tolerated. We rarely
go >5mg per day. If all of these regimens are inef-
fective we initiate a trial of clozapine, starting with
12.5 mg per day and titrating upwards in 12.5 mg
increments weekly as tolerated and carefully mon-
itoring CBC and absolute neutrophil counts on a
weekly basis. Careful monitoring of patients tak-
ing clozapine was described in the preceding text.
If an effective treatment is found, we continue it
for 6 to 12 months as tolerated and then attempt
to slowly (2 month) taper off the medications.

Literature about use of ECT in the treatment of psychi-

atric disorders in persons with ID is not extensive. The

sense of this case-report literature is that ECT is a safe
and effective treatment for persons with ID and psychi-
atric syndromes that are indications for ECT. Our view
is that ECT should be considered for individuals with

ID and psychiatric symptoms that are very severe and

that are refractory to vigorous pharmacotherapy. Af-

fective syndromes may be more responsive. A careful
risk—benefit analysis is essential.
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8. Psychosis in patients with Huntington disease

a. Clinical background

)
@

The prevalence of psychotic symptoms in HD is higher
than in the general population.

The phenomenology of psychosis in HD is similar to that
of primary psychosis. In general, psychosis presents af-
ter the full clinical syndrome of HD is manifest. Rarely
psychosis is the presenting symptom, preceding the
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motor manifestations of HD by several years, or occur-
ring in patients with minimal motor symptoms who
are unaware they are affected.

(3) Risk factors for psychosis in patients with HD include
family history of psychosis.

(4) There are no studies of the longitudinal course of psy-
chosis in HD.

Pathogenesis. The neurobiology of psychosis in patients with

HD is not known. Symptoms of psychosis apparently do

not correlate with CAG repeat length, although one study

suggested an inverse correlation between earlier age of
onset of psychosis and higher number of CAG repeats.

Diagnosis. The diagnosis is clinical and is based on the

presence of symptoms that meet criteria for a psychotic

disorder. However, it is critical to determine what the un-
derlying cause of the psychosis is. As with other neurologic
disorders, psychosis in HD can be seen in several different
settings including (1) as part of a delirium or metabolic
encephalopathy, (2) as a component of a HD-related mood
disorder, (3) as part of a HD-related seizure disorder or

(4) related to substance use or abuse (less common in this

context).

The diagnosis of new psychotic symptoms in the indi-
vidual with HD should involve determining which of the
““causes” mentioned in the preceding text are responsible. A
careful cognitive examination and history should be taken
to determine whether the individual is delirious. Screen-
ing laboratory studies (CBC, serum electrolytes, BUN, Cre,
Ca++) should be done if delirium is suspected, to determine
the cause. A careful history from the individual and reliable
informants should be taken looking for indicators of a mood
disorder. A urine toxicology screen should be done if there
is any possibility of substance use. Psychotic symptoms
of paroxysmal onset with brief duration, especially in the
context of a known or suspected seizure disorder, should
prompt strong consideration of an EEG.

Treatment

(1) It is important to keep in mind that both exogenous
(related to therapeutic interventions) factors and en-
dogenous (related to the disease process itself) factors
can contribute to the development of psychotic symp-
toms in HD.

(2) Optimize the physical health of the patient and ensure that
all underlying general medical disorders have been op-
timally treated, including pain management. It is also
important to ensure that the altered behavior truly rep-
resents psychosis, and not disorders of vision causing
illusions recorded as hallucinations, or misplacement
of objects secondary to memory problems presenting
as paranoia.
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Optimize the patient’s environment and lifestyle, includ-
ing the provision of a safe situation that minimizes the
person’s agitation and/or acting on their delusions or
hallucinations in a dangerous or violent manner. Hal-
lucinations and delusions are important contributors to
patient and caregiver distress, and are often important
risk factors for nursing home placement.
Treatment strategies should include ruling out reversible
causes of psychosis unrelated to the primary illness,
implementing appropriate psychosocial strategies (see
subsequent text), reduction of unnecessary medica-
tions, and judicious use of atypical antipsychotics.
Psychosocial strategies might include additional support
for the patient with HD, increased light during the
day and decreased light at night (that may improve
orientation and minimize excessive sensory stimula-
tion), education for the caregiver(s), and support for
the family in their decisions regarding treatments, hos-
pitalization, and long-term placement.

Medication approaches. In general, the use of medica-

tions to treat psychosis in HD varies according to what

is ““causing’’ the psychosis.

(a) Delirium. Determine the cause, and treat accord-
ingly (e.g., correct electrolyte imbalances, discon-
tinue causative medications). Use of low-dose
antipsychotic agents (see subsequent text) may
be warranted.

(b) Mood disorder. Treat depression with antide-
pressants or mania with anticycling agents (see
Chapter 5). If psychosis is endangering the
health and well-being of the patient, family or
caregiver, add low-dose antipsychotic agents (see
subsequent text).

(c) Seizure disorder. In this context, the usual seizure
disorder is a complex partial seizure. Therefore,
management of the seizure disorder becomes the
primary concern. Management suggestions are be-
yond the scope of this chapter. The paramount
treatment objective is control of the seizure fre-
quency. If psychosis is endangering the health and
well-being of the patient, family or caregiver, add
low-dose antipsychotic agents (see subsequent
text).

(d) Substance use or abuse. When applicable, the treat-
ment objective becomes the identification and
removal of the offending drug of abuse. If psy-
chosis is endangering the health and well-being
of the patient, family or caregiver, add low-dose
antipsychotic agents (see subsequent text).
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(e) Use of antipsychotic medication. When the psy-
chosis is considered to be caused by the underlying
disorder, or when caused by the conditions men-
tioned in the preceding text, in the circumstance
where the symptoms are endangering the health
and well-being of the patient, family or caregiver,
the use of antipsychotic medications is warranted.
There are no FDA-approved agents for the spe-
cific treatment of psychosis associated with HD.
Therefore, treatment is modeled on approaches
to primary psychotic disorders. There are impor-
tant issues to consider with both the typical and
atypical antipsychotics, as has been previously
discussed. The following is our approach, but the
level of evidence to support it is weak.

In individuals with little known risk for metabolic syn-
drome or diabetes, we will start with an atypical agent.
We use risperidone, based on its safety profile and demon-
strated efficacy in trials of psychosis associated with other
brain disorders such as AD. We start with 0.25 mg or 0.5 mg
per day and titrate slowly upward, rarely going >4 mg per
day. If weight gain or other signs of metabolic syndrome
emerge we cross taper to aripiprazole, 5 mg per day and
titrate slowly to 15 mg per day as tolerated. If psychotic
symptoms do not abate after 1 month we then consider
another atypical, or use a combination of aripiprazole and
haloperidol as described in the preceding text. When using
a typical antipsychotic we use haloperidol 0.25 or 0.5 mg
per day or b.i.d to start and slowly titrate upwards as tol-
erated. We rarely go beyond 4 mg per day total. If there is
no response to two trials of an atypical antipsychotic and
a trial of a typical antipsychotic then we move to a trial of
low-dose clozapine. The initial workup includes and EKG,
EEG, and CBC. The absolute neutrophil count must be over
2,000. We start with a dose of 12.5 mg per day and titrate
upwards in 12.5 per day increments weekly as tolerated
until achieving a dose of 50 mg per day. Careful monitoring
of labs as described in the preceding text occurs for patients
on a clozapine protocol. If an effective treatment is found,
we continue it for 6 to 12 months as tolerated and then
attempt to slowly (2 month) taper off the medications.
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9.

Psychosis in patients with multiple sclerosis

a.

Clinical background

@

@
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Psychosis, although not a prominent feature of MS, has
been reported to occur in approximately 5% of cases.
One hypothesis that has been put forth to explain the
relatively low frequency of psychosis in MS is that MS
is predominately a white matter disease, whereas psy-
chosis has more typically been linked to gray matter
abnormalities

The phenomenology of psychosis in patients with MS
appears similar to that of patients with primary schizo-
phrenia spectrum disorders, although this issue has
not been well studied. Primary symptoms include
lack of insight, persecutory delusions, heightened or
changed perception, and ““minor’” hallucinations (e.g.,
music, noises). MS-related psychosis has a later age of
presentation, quicker resolution of symptoms, fewer
psychotic relapses, better response to treatment, and a
more favorable outcome than primary schizophrenia.
Identified potential risk factors for psychosis in pa-
tients with MS include male gender, and higher lesion
load in the region of the temporal horns of the lateral
ventricles.

The longitudinal course of psychosis in patients with MS
has not been thoroughly studied, although research
suggests that median duration of the first psychotic
episode is approximately 5 weeks. In one case series,
more than half of the patients experienced no further
psychotic episodes, 30% had a single relapse, and only
one patient (10%) had multiple recurrences.

Pathogenesis

@

@)

There is some speculation that demyelination and psy-
chosis have a shared, viral pathogenesis in patients
with MS.

The relationship between lesions of the CNS, as seen
in MS, and psychiatric illness has not been established,
although the temporal lobe in general, and temporal
horn lesion load specifically, has been implicated. This
is consistent with the literature suggesting a role for
the temporal lobe in the pathogenesis of psychosis in
general.

Diagnosis. The diagnosis is clinical and is based on the
presence of psychotic symptoms. However, it is critical to
determine what the underlying cause of the psychosis is.
As with other neurologic disorders, psychosis associated
with MS can be seen in several different settings including
(1) as part of a delirium or metabolic encephalopathy, (2) as
a component of an MS-associated mood disorder, (3) as
part of an MS-associated seizure disorder or, less often,
(4) related to substance use or abuse.
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The diagnosis of new psychotic symptoms in the indi-
vidual with MS should involve determining which of the
““causes” mentioned in the preceding text are responsible. A
neurologic examination and perhaps other neurodiagnostic
studies (EEG, repeat neuroimaging, etc.) should be consid-
ered to ascertain whether the underlying demyelinating
disorder has progressed. A careful cognitive examination
and history should be taken to determine whether the in-
dividual is delirious. Screening laboratory studies (CBC,
serum electrolytes, BUN, Cre, Ca++) should be done if a
delirium is suspected, to determine the cause. Immunother-
apeutic agents are another potential cause of delirium in
MS patients. These are more likely to occur in the con-
text of higher dose regimens or combination regimens. A
careful history from the individual and reliable informants
should be taken looking for indicators of a mood disorder.
A urine toxicology screen should be done if there is any
possibility of substance use. Psychotic symptoms of parox-
ysmal onset with brief duration, especially in the context
of a known or suspected seizure disorder, should prompt
strong consideration of an EEG.

Treatment

(1) Optimize the physical health of the patient. As a first
step, the clinician must make an accurate diagnosis and
determination of the etiology of the psychosis. The list
of current medications must be carefully scrutinized
and those that are not necessary discontinued or the
minimum effective dose determined.

(2) Optimize the patient’s environment and lifestyle, includ-
ing the provision of a safe situation that minimizes the
person’s acting on their delusions or hallucinations in
a dangerous or violent manner. This type of behavior
can put patients at risk for being overmedicated or
restrained. Those living at home or in assisted living
facilities are at increased risk for institutionalization.

(3) In addition to environmental modification, behavioral
management techniques could include optimization of
socialization and functional status, and education and
support of caregivers. Caregivers of patients with psy-
chosis and MS can experience considerable adversity,
including increased physical demands involved in con-
stant supervision of the patient, the emotional stress
of caring for a loved one who is experiencing these
symptoms, physical illness, and depression.

(4) Medication approaches to treat psychosis in MS vary
according to what is “causing’ the psychosis.

(a) Delirium. Determine the cause, and treat accord-
ingly (e.g., correct electrolyte imbalances, discon-
tinue causative medications). Use of low-dose
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antipsychotic agents (see subsequent text) may
be warranted.

Mood disorder. Treat depression with antide-
pressants or mania with anticycling agents (see
Chapter 5). If psychosis is endangering the
health and well-being of the patient, family or
caregiver, add low-dose antipsychotic agents (see
subsequent text).

Seizure disorder. In this context, the usual seizure
disorder is a complex partial seizure. Therefore,
management of the seizure disorder becomes the
primary concern. Management suggestions are be-
yond the scope of this chapter. The paramount
treatment objective is control of the seizure fre-
quency. If psychosis is endangering the health and
well-being of the patient, family or caregiver, add
low-dose antipsychotic agents (see subsequent
text).

Substance use or abuse. The treatment objective
becomes the identification and removal of the of-
fending drug of abuse. If psychosis is endangering
the health and well-being of the patient, family or
caregiver, add low-dose antipsychotic agents (see
subsequent text).

Use of antipsychotic medication. When the psy-
chosis is considered to be caused by the MS, or
when caused by the conditions mentioned in the
preceding textbut endangering the health and well
being of the patient, family or caregiver, the use of
antipsychotic medications is warranted. There are
important issues to consider with both the typical
and atypical antipsychotics. None of the medica-
tions have specific FDA indications for the treat-
ment of psychosis in MS. The atypical antipsy-
chotics generally have less D2 receptor blockade
and more 5HT1 antagonism relative to the typicals.
They are felt to carry less risk of EPS and tardive
dyskinesia. On the other hand, there is significant
risk of weight gain, diabetes, and metabolic syn-
drome. The following is our approach, but the
level of evidence to support it is weak.

We use risperidone based on its safety profile and demon-
strated efficacy in trials of psychosis associated with other
brain disorders such as AD. We start with 0.25 mg or 0.5 mg
per day to start and titrate upward slowly. We rarely go
over 4 mg per day, and most individuals are treated with
2.0 to 3.0 mg per day. If weight gain or other signs of
metabolic syndrome emerge we cross taper to aripipra-
zole, 5 mg per day and titrate slowly to 15 mg per day as
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tolerated. If psychotic symptoms do not abate after 1 month

we then consider another atypical antipsychotic, or use a

combination of aripiprazole and haloperidol. We start with

haloperidol 0.5 mg per day and titrate upward slowly as
needed and tolerated. We rarely go >5 mg per day. If all of
these regimens are ineffective, we initiate a trial of clozap-
ine, starting with 12.5 mg per day and titrating upwards in

12.5 mg increments weekly as tolerated and carefully mon-

itoring CBC and absolute neutrophil counts on a weekly

basis, as described in the preceding text. If an effective treat-
ment is found, we continue it for 1 year as tolerated and
then attempt to slowly (2 months) taper off the medications.
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10.  Poststroke psychosis
a. Clinical background

(1) The prevalence of psychosis in patients with stroke is
not known, but it appears to be relatively rare com-
pared with other neuropsychiatric complications such
as poststroke depression or anxiety.

(2) The occurrence of psychosis appears to be related
to stroke location (right frontoparietal lesions). In
addition, there is some suggestion that individuals
with other preexisting neurologic disease (e.g., earlier
strokes, cerebral atrophy, or seizure disorder) may be
at greater risk.

(8) The phenomenology of poststroke psychosis is similar
to that of a primary psychosis, with hallucinations,
and delusions being the most prominent symptoms.
However, if the stroke impairs speech and language
function, the individual may not be able to articulate
or describe the symptoms and they may have to be
inferred from the individual’s behavior, as described
under general principles.

(4) The longitudinal course of psychosis after stroke is un-
known. It is our experience that psychotic symptoms
can occur immediately after the stroke in which case
the syndrome may be short lived, or occur months to
years after the event in which case it seems to have a
more protracted course.
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b.

Pathogenesis of poststroke depression

(1) The pathophysiology of psychosis in patients with stroke
is not fully understood. However, as noted, right
frontoparietal lesions, a significantly greater degree
of subcortical atrophy, and increased incidence of
seizures have been reported in patients with psychosis
relative to those without psychosis.

Diagnosis. The diagnosis is clinical and is based on the

presence of psychotic symptoms. However, it is critical to

determine the underlying cause of the psychosis. As with
other neurologic disorders, psychosis after stroke can be

seen in several different settings including (1) as part of a

delirium, (2) as a component of a poststroke mood disorder,

(3) as part of a poststroke seizure disorder or (4) related

to substance use or abuse (less common in this context).

Stroke occurs most commonly in elderly individuals who

often have several other medical disorders. latrogenic eti-

ologies, often related to medications used to treat these
associated disorders, are a common cause of delirium with
associated psychotic symptoms.

The evaluation of new psychotic symptoms in an indi-
vidual with stroke should involve determining which of the
mentioned in the preceding text ““causes’ are responsible. A
neurologic examination and perhaps other neurodiagnostic
studies (EEG, repeat neuroimaging, etc.) should be consid-
ered to ascertain whether the underlying cerebrovascular
disorder has progressed. A careful cognitive examination
and history should be taken to determine whether the in-
dividual is delirious. Screening laboratory studies (CBC,
serum electrolytes, BUN, Cre, Ca++, urinalysis) should be
done. A careful history from the individual and reliable in-
formants should be taken looking for indicators of a mood
disorder. A urine toxicology screen should be done if there
is any possibility of substance use. Psychotic symptoms
of paroxysmal onset with brief duration, especially in the
context of a known or suspected seizure disorder should
prompt strong consideration of an EEG.

Treatment

(1) Optimize the physical health of the patient and ensure that
all underlying general medical disorders have been
optimally treated, including pain management.

(2) Optimize the patient’s environment and lifestyle, including
the provision of a safe situation that minimizes the
person’s acting on their delusions or hallucinations in
a dangerous or violent manner. This type of behavior
can put patients at risk for being overmedicated or
restrained. Those living at home or in assisted living
facilities are at increased risk for institutionalization.
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(8) Medication approaches. The use of medications to treat
psychosis after stroke varies according to whatis ““caus-
ing” the psychosis.

(a) Delirium. Determine the cause, and treat accord-
ingly (e.g., correct electrolyte imbalances, discon-
tinue causative medications, treat infections). Use
low-dose antipsychotic agents (see subsequent
text) may be warranted.

(b) Poststroke mood disorder. Treat depression with
antidepressants or mania with anticycling agents
(see Chapter 5). If psychosis is endangering the
health and well-being of the patient, family or
caregiver, add low-dose antipsychotic agents (see
subsequent text).

(c) Poststroke seizure disorder. In this context, the
usual seizure disorder is a complex partial seizure.
Therefore, management of the seizure disorder
becomes the primary concern. Management sug-
gestions are beyond the scope of this chapter.
The paramount treatment objective is control of
the seizure frequency. If psychosis is endanger-
ing, health and well-being of the patient, family or
caregiver, add low-dose antipsychotic agents (see
subsequent text).

(d) Substance use or abuse. In this context, the treat-
ment objective becomes the identification and
removal of the offending drug of abuse. If psy-
chosis is endangering, health and well-being of
the patient, family or caregiver, add low-dose an-
tipsychotic agents (see subsequent text).

(e) Use of antipsychotic medication. When the psy-
chosis is considered to be caused by the underly-
ing cerebrovascular disorder, or when caused by
one of the conditions mentioned in the preced-
ing text in a circumstance where the symptoms
are endangering the health and well-being of
the patient, family or caregiver, the use of an-
tipsychotic medications is warranted. There are
important issues to consider with both the typical
and atypical antipsychotics. None of the antipsy-
chotic medications have specific FDA indications
for the treatment of psychosis after stroke. There-
fore, the choice of antipsychotic agent is governed
by the safety profile.

We start with risperidone on the basis of its safety profile
and demonstrated efficacy in trials of psychosis associated
with other brain disorders such as AD. We begin with a
dose of 0.25 mg or 0.5 mg per day and titrate slowly upward,
rarely going >4 mg per day. If weight gain or other signs of
metabolic syndrome emerge we cross taper to aripiprazole,
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5 mg per day and titrate slowly to 15 mg per day as toler-
ated. If psychotic symptoms do not abate after 1 month, we
then consider another atypical, or use a typical agent such
as haloperidol, starting with 0.5 mg per day and titrating
upward as tolerated or needed to 5 mg per day. If there is no
response to the recommendations mentioned in the preced-
ing text, and the psychosis is associated with a significant
threat to the individual and or their caregivers, we consider
a trial of low-dose clozapine analogous to the algorithm
for treating other refractory psychoses. The initial workup
includes an EKG, EEG, and CBC. The absolute neutrophil
count must be >2,000. We start with a dose of 12.5 mg per
day and titrate upward in 12.5 per day increments weekly
as tolerated until achieving a dose of 50 mg per day. Careful
monitoring of patients taking clozapine was described in
the section on Psychosis in PD. If an effective treatment is
found, we continue it for 6 to 12 months as tolerated and
then attempt to slowly (2 month) taper off the medications.
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Summary. Psychosis in neuropsychiatric disorders is a growing
concern because of its frequency, its negative effect on the qual-
ity of life of the individuals and its contribution to caregiver
and family distress. It can often be the most disabling symptom
of a disorder, posing a serious threat to an individual’s ability
to maintain independence; psychosis is the single greatest risk
factor for nursing home placement. It is important to aggres-
sively look for other medical and contributing factors that may
be impacting an individual’s presentation, and to work with the
family, caregivers, and situational or lifestyle modifications to
provide the safest and most manageable environment possible.
Although nonpharmacologic treatments for the behavioral dis-
turbances should be tried first, medications are often needed to
enable the individual to be cared for adequately. To minimize
side effects, these medications should be started at low dosages
that are increased incrementally in small doses with longer in-
tervals between increases. Clinicians should strive to make one
change at a time when modifying medication regimens, and
ineffective drugs should be discontinued. While pharmacologic
interventions are often helpful for management of psychotic
symptoms in these disorders, evidence to support the use of spe-
cific pharmacologic agents in patients with psychosis is limited
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by the absence of randomized, placebo-controlled trials. Ran-
domized controlled trails support the efficacy of risperidone
and olanzapine in psychosis in AD, and the use of low-dose
clozapine in psychosis in PD. Further work evaluating the effi-
cacy of antipsychotic and other medication to manage psychotic
symptoms in neuropsychiatric disorders is needed.
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I. BACKGROUND

A. Definition and terminology

1. Nonepileptic seizures (NES) are defined as a conversion disor-
der manifested by paroxysmal changes in behavior that mimic
epileptic seizures but which are not associated with electro-
graphic ictal activity. The term spells is also used, meaning
episodic phenomena with or without alteration of awareness.
Other descr