Assessment of Treatment-Associated
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Neuropsychiatric Symptoms in Alzheimer’s Disease
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Alzheimer’s disease affects multiple domains of human brain function and has neuropsychologi-
cal, neuropsychiatric, and neurologic manifestations. Behavioral changes should be assessed as part
of acomprehensive evaluation of the effects of cholinergic treatment of Alzheimer’s disease. The psy-
chometric properties, origin, source of behavioral information, content, and administration require-
ments of tools used to assess behavior in Alzheimer’s disease affect the type of information garnered
and the conclusions that can be derived. Assessment of drug-related behavioral changes can be af-
fected by spontaneous remission of neuropsychiatric symptoms, differing baseline severity of behav-
ioral abnormalities; uncertain magnitude of expected treatment effects, and by the influence of disease
stages, concurrent medi cations, and comorbid conditions. Cholinergic therapies ameliorate behavioral
alteration in Alzheimer’s disease, and changes in behavior should be monitored when such therapy is

initiated.

A Izheimer’s disease is a complex neurodegenerative
disease with cognitive, behavioral, and neurologic
manifestations.* Cognitive abnormalities include progres-
sive disturbances in declarative memory, semantic com-
prehension and naming, visuospatial skills, and executive
abilities.? Neuropsychiatric and behavioral disorders asso-
ciated with Alzheimer’s disease include psychosis (delu-
sions, hallucinations), mood abnormalities (depression,
euphoria, irritability, anxiety), alterations in personality
(apathy, disinhibition), agitation, aggression, pacing, wan-
dering, altered sexual behavior, changed sleep patterns,
and disturbances of appetite.**® Neurologic abnormalities
are typicaly delayed until late in the course of Alz-
heimer's disease when incontinence, quadriparesis-
in-flexion, and dysphagia supervene.! The cognitive, be-
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havioral, and neurologic abnormalities reflect the progres-
sive accumulation of amyloid, neuronal death, and trans-
mitter depletion that constitute the pathophysiology of
Alzheimer’s disease.®

The ultimate goal of understanding the pathogenesis of
Alzheimer’s disease is to be able to devise treatments
aimed at ameliorating the suffering of victims of the ill-
ness. This objective has been partially realized, and more
effective therapies that delay the onset, slow the progres-
sion, and improve the symptoms of Alzheimer’s disease
promise to emerge from our improved understanding of
the etiology and pathophysiology of the disease.’

Treatment efforts in Alzheimer’s disease have focused
almost exclusively onimproving the cognitive deficits and
memory abnormalities exhibited by the patients. The Alz-
heimer's Disease Assessment Scale, cognitive portion
(ADAS-cog)® is the principal outcome measure of most
clinical trials of anti—-Alzheimer’s disease agents, and im-
provement in cognition is the main factor-required by the
U.S. Food and Drug Administration (FDA) for approval of
anti—Alzheimer’s disease therapy. Assessment of the neu-
ropsychiatric symptoms of Alzheimer’s disease has re-
ceived less attention than cognitive abnormalities, and
study of treatment-related changes has been less system-
atic. However, since the neuropathol ogic processes of Alz-
heimer’s disease become evident in several domains of
function, it isimportant to assess the impact of therapy in
each of these arenas. This review presents the importance
of assessing the response of neuropsychiatric symptoms of
Alzheimer’s disease to treatment and describes the meth-
odological challenges involved. The changes in neuropsy-
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Table 1. Attributes of Rating Scales Used to Assess
Neuropsychiatric Symptoms in Dementia Patients*

Psychometric properties
Reliability
Validity
Source of information
Patient
Family caregiver
Professional caregiver
Clinician observer
Content
Psychiatric symptoms
Single
Multiple
Dementia-specific behaviors (eg, agitation)
Behavioral and cognitive symptoms
Global ratings
Total score (sum of item scores)
Frequency of symptoms
Severity of symptoms
*Based on reference 9.

chiatric symptoms produced by cholinergic agents and
their assessment by neuropsychiatric rating scales are em-
phasized.

ASSESSING NEUROPSYCHIATRIC SYMPTOMS
IN ALZHEIMER’S DISEASE

Systematic assessment of neuropsychiatric symptoms
in Alzheimer’s disease is a relatively recent research en-
deavor and poses many methodological dilemmas. The
origin of the tools used, the sources of information about
the patient’s behavior, the contents of the instrument, psy-
chometric properties of the scale, administration require-
ments, purpose of the assessment, and sensitivity to
change must all be considered when choosing an evalua-
tion tool (Table 1).°

Psychometric Properties

Reliability and validity are the essential properties of
any assessment instrument and must be established before
atool can be applied confidently to the study of neuropsy-
chiatric symptoms in Alzheimer’s disease. Interrater, test-
retest reliability, and internal consistency are the usual
types of reliability that should be established. Determina-
tion of concurrent validity (comparison with an accepted
standard) and construct validity (support of the instru-
ment’s results by information garnered through other ap-
proaches) is also critical .’

Origin of the Instrument

Toolsto assessAlzheimer’s disease have been imported
from psychiatry, adapted from application to other neuro-
logic disorders, and developed primarily for use with de-
mentia patients. Initialy, instruments used to measure
similar behavioral and psychiatric phenomena in idio-
pathic psychiatric disorders were adopted for use in pa-
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tients with Alzheimer’s disease. Thus, the Hamilton Rat-
ing Scale for Depression (HAM-D)™ is commonly used to
measure mood symptoms in Alzheimer's disease. This
strategy has several potential shortcomings, including the
possibility that the phenomenology of depression in Alz-
heimer’s disease may differ from that of idiopathic depres-
sion, and symptoms produced by depression—such as
sleep changes, appetite disturbances, agitation, retarda-
tion, cognitive abnormalities, and paranoia—may occur in
Alzheimer’s type dementias without mood changes, re-
sulting in an artificial elevation of depression scores. The
Brief Psychiatric Rating Scale (BPRS)* is another ex-
ample of atool imported directly from psychiatric studies
into the assessment of dementia patients. The BPRS cap-
tures many of the behavioral changes of Alzheimer’s dis-
ease, but some items such as“thought disorganization” are
difficult to apply to patients with dementia.

The Cornell Scale for Depression in Dementia (CDD)*
has adapted items from the HAM-D for application to de-
mentia patients. Similarly, the Neurobehavior Rating
Scale (NRS)* is an adaptation of the BPRS for application
to patients with neurologic conditions. The NRS was
originally applied to patients with head trauma before it
was used in dementiaresearch.” Likewise, the personality
inventory of Brooks and McKinlay'® was also developed
and applied in the assessment of head trauma prior to its
application to dementia patients.*”

The Behavioral Pathology in Alzheimer’s Disease Rat-
ing Scale (BEHAVE-AD),*® Cohen-Mansfield Agitation
Inventory,”® and Neuropsychiatric Inventory (NPI)® are
examples of tools originally developed for evaluation of
dementia patients. The Behavior Rating Scale for Demen-
tia (BRSD),* developed by the Consortium to Establish a
Registry ‘for Alzheimer’'s disease (CERAD), has items
from the HAM-D and the BEHAV E-AD.* Dementia spe-
cific tools may be more sensitive to behavioral changes
unique to dementia, butthey. make comparison of symp-
tom complexes in patients with and without dementia
more difficult.

Each of these assessment strategies has strengths and
weaknesses. Use of instruments developed for idiopathic
disorders alows direct comparison of symptoms in Alz-
heimer’s disease to those of idiopathic depression, schizo-
phrenia, or other conditions. On the other-hand, these
scales do not reveal symptoms unique to Alzheimer’s dis-
ease, and their application to patients with cognitive im-
pairment and dementia-related neurovegetative disorders
may result in inflated rating scale scores. Adapting rating
scales that have been developed for other disorders—or
developing new scales specifically for usein patients with
Alzheimer’s disease—may provide information that is
more relevant to Alzheimer’s disease and its management.
These tools, however, have been infrequently used, and
their psychometric propertiesand clinical utility are corre-
spondingly less thoroughly established.
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Source of Information

Behavioral ratings may be derived from 1 or more of 4
sources. family caregivers, professiona caregivers, ob-
servation by clinicians, and patient self-report. Different
sources of information may result in different conclusions
regarding the frequency of behavioral disturbances in
Alzheimer’s disease patients. For example, Burns et al .
reported that of 178 patients with Alzheimer’s disease,
63% reported at least 1 symptom of depression, 43% were
considered depressed by a family caregiver, 24% were
rated as depressed by an observer, and none met the crite-
ria for major depressive disorder. Similarly, Cummings
and colleagues® found that 30% of patients with Alzhei-
mer’s disease had depressive symptoms on the ADAS
noncognitive portion (ADAS-Noncog),? 12% had mild
depression and 3% had moderate depression on the
HAM-D," and 6% met criteria of the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition, for
major depression. Thus, the frequency of depressive
symptoms varied considerably depending on how mood
changes were assessed.

Family caregivers are intimately familiar with the be-
havior of patients and well positioned toreport behavioral
data. Observations, however, may be biased by caregiver
mood, the lack of sophistication of the caregiver asan ab-
server, or the previous rel ationship of the patient and care-
giver. The BEHAVE-AD® and NPI?® are examples of
caregiver-based assessment instruments. The BEHAVE-
AD is rated by the clinician on the basis of information
obtained from the caregiver; the NPI requires the care-
giver to rate the severity and frequency of behavior using
defined anchor points for each rating.

Professional caregivers can provide information for
rating scales, particularly for patients who are hospital-
ized or institutionalized. Members of the nursing staff are
the usual reporters and have the advantage of being more
experienced in behavioral observation. This approach has
the disadvantage of deriving data from individuals who
observed the patient during only one shift of work. Scales
of thistype include the Nurses’ Observation Scale for In-
patient Evaluation,® the Ward Daily Behaviour Scale,®
the NPI-Nursing Home version (NPI-NH),? and the Mul-
tidimensional Observation Scale for Elderly Subjects.?®
Many nurses' aides providing carein nursing homes have
only modest training and are often not fluent in the
English language; these issues must be considered if valid
and reliable information is to be obtained.

Direct observation of patients by clinicians is another
source of behavioral information. This approach has the
advantage of using highly skilled observers and the disad-
vantage of capturing only the behaviors observed during a
limited observation period. The NRS™*® is an example of
adirect observation tool. Instruments of this type may be
especially relevant for the assessment of acute changesin
behavior produced by rapid-acting interventions or of be-
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havioral states present while a metabolic or electrophysio-
logic measure is being taken.

Patient report is typically useful only in the early
phases of a dementing illness, since insight is often com-
promised and the patients cannot reliably report on any but
their immediate circumstances. Nevertheless, self-reports
of mood changes have been used in some studies applying
the Geriatric Depression Scale,® a self-rated depression
instrument.

Each of the potential information sources for rating
scal es has advantages and disadvantages. The conclusions
derived from any tool must be conditioned by understand-
ing the strengths and limitations of the information
sources involved.

Content of Behavioral Scales

Behavioral rating scales may assess individual neuro-
psychiatric symptoms (psychosis, mood changes, anxi-
ety), evaluate multiple neuropsychiatric symptoms, pro-
vide global scores of behaviora disturbances, utilize
additive total scores, or measure both behavior and cogni-
tive abnormalities. The CDD™ and the Columbia Univer-
sity Scale for Psychopathology in Alzheimer’s Disease™
are examples of behavioral rating scales that assess mood
and psychosis, respectively. The Pittsburgh Agitation
Scale® and the Cohen-Mansfield Agitation Inventory®
concentrate on assessing agitation. The BEHAVE-AD™®
and NPI? provide both rating scale scores for individual
neuropsychiatric symptoms and a global or total behav-
ioral disturbance score. The BRSD* and NRS™ tilize
factor scores derived from a combination of items and a
total behavioral abnormality score.

Rating scales may also assess combinations of psycho-
pathology and other abnormalities. Behavioral and cogni-
tive changes are included in the NRS,***® the Gottfries-
Brane-Steen Scale® and the Revised Memory and
Behavior Checklist.®* The ADAS-Noncog® sums behavior
changes, weight alterations, and tremor. The Caretaker
Obstreperous-Behavior Rating Assessment® scale evalu-
ates aggression, personality, mechanical skills, and veg-
etative functions. Caregiver distress associated with be-
havioral changes is assessed by the Revised Memory and
Behavior Problems Checklist®*® and the NPI.%

No single scale or assessment strategy is hecessarily
superior to another. Mixed-component assessments may
give an overall impression of the patient in a single score
but may be insensitive to individual behaviors, whereas
highly focused tools provide precise information on one
specific behavioral attribute but do not reflect the entire
spectrum of behaviors exhibited by a patient. Multidimen-
sional instruments provide information on many symp-
toms but lack the depth of assessment typical of focused
scales. Treatment of behavioral disturbances focuses on
specific behaviors rather than global or cognitive im-
provement, and treatment outcome assessment requires
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the use of instruments that measure changes in individual
behaviors. Multidimensional instruments with subscale
scores facilitate the detection and characterization of mul-
tiple treatment effects and side effects.

Administration Issues

A variety of decisions must be made regarding the ad-
ministration of an instrument, and each decision will im-
pact the type of information harvested and the statistical
analyses that can be applied to the data. Behaviors may be
judged to be present or absent by using a checklist ap-
proach. Scales may rate both the frequency and severity of
behavior. Severity -may be rated with a fixed-interval
scale—such as mild =1, moderate = 2, severe = 3, as used
in the Revised Memory and Behavior Problem Checklist®
and the NPI®—or an analogue scale in which the patient
or caregiver chooses a point between 2 polar extremes
(e.g., happy and sad) that best characterizes the patient’'s
behavior.®

Tools may be comprehensive, asinthe BRSD,* and re-
quire substantial administration time or they may be rela-
tively brief, devoting only afew questions to each behav-
ioral domain, as in the ADAS-Noncog.2 The NP1 uses a
screening methodology: if screening questions ‘are posi-
tive, more extended questioning is pursued; if they are
negative, the domain is not explored in depth.

Sensitivity to Change

Measurement of change in behavior as a product of
drug treatment is difficult. Among the issues that must be
considered are treatment response as distinguished from
spontaneous remission; the influence of differing severity
and frequency of behaviors at baseline; the emergence of
new behavioral symptoms in the course of the disease; the
potential range of scores available from different instru-
ments; the amount of change in an instrument’s score that
is acceptable as clinically meaningful; the determination
of the specific criterion symptoms on which drug effects
will be assessed; the interaction of cognitive and behav-
ioral symptoms with treatment; the presence of comorbid
medical or cerebral conditions (e.g., white matter changes
on magnetic resonance imaging); concomitant treatment
with other medications, particularly psychotropic agents;
differencesin drug efficacy relative to the stage of disease;
and the potential influence of nonbiological events such as
increasing caregiver distress, change in residence (e.g., to
anursing home), or other environmental effects.

Most of the instruments used in Alzheimer’s disease re-
search were designed for cross-sectional studies to iden-
tify specific behaviors, and little information is available
on their utility for longitudinal tracking of behaviors or
their sensitivity to behavioral changes produced by spe-
cific interventions. There is substantial literature on the
use of the HAM-D™ in studies of antidepressant re-
sponses, and the ADAS? (including the noncognitive por-
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tion) has been used extensively in clinical trials of
antidementia drugs. One study has demonstrated that the
NPI is sensitive to behavioral changes associated with tac-
rine in the treatment of Alzheimer’s disease.®

Analysis of Scale Scores

The analysis chosen will depend on the purpose of the
study. When assessing treatment response, the analysis
should be focused on the specific criterion symptoms hy-
pothesized to be responsive to the therapy. Global and to-
tal scores are of secondary interest; no treatment is likely
to affect all the behaviors reflected in total or global
scores. Factor scores have been derived for some instru-
ments (BRSD, NRS) and can be used instead of item
analysis. Correlational analyses are appropriate to investi-
gate relationships of behavior to demographic variables
and relationships among behaviors. Matching patients for
baseline severity of behaviors is often important before
assessing a treatment response. New behaviors emerge
in the course of Alzheimer’s disease, and the suppression
of emergent symptoms as well as the reduction of symp-
toms present at the time treatment was started should be
assessed.

NEUROBIOLOGICAL CORRELATES
OF NEUROPSYCHIATRIC SYMPTOMS
IN ALZHEIMER’S DISEASE

The measurement of behavior is relevant to under-
standing the neurobiology and treatment of behaviora
symptoms_in patients who have Alzheimer’'s disease.
There are neurobiological differences between Alzheimer
patients -with and without neuropsychiatric symptoms.
They have distinguishing demographic features, profiles
of neuropsychological function, patterns of cerebral me-
tabolism and perfusion, electroencephal ographic findings,
and brain pathology. Alzheimer patients with delusions,
for example, have more rapid cognitive decline than those
without delusions.®* Patients with behavioral distur-
bances have more marked deficitsin executive function on
neuropsychological testing than Alzheimer patients with-
out major behavioral alterations.*® Alzheimer patients with
delusions have more marked abnormalities of ‘glucose me-
tabolism and regional perfusion in the frontal and tempo-
ral lobes,™® and those with agitation and elation have
greater frontal lobe dysfunction.”®*” Alzheimer patients
with apathy have reduced medial frontal perfusion in a
pattern different from that observed in Alzheimer patients
with psychosis.®® Electroencephalographic abnormalities
are more severe in Alzheimer patients with psychosis than
in patients with Alzheimer’s disease of similar severity
without psychosis.* Zubenko and coworkers®® found
differencesin senile plaque and neurofibrillary tangle den-
sities in the frontal and temporal lobes in patients with
Alzheimer’s disease as well as different neurochemical
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profilesin psychotic compared to nonpsychotic Alzheimer
patients and in depressed compared to nondepressed Alz-
heimer patients. Thus, there are neurobiological differ-
ences between Alzheimer patients with and without neuro-
psychiatric disturbances, and the patterns are specific to
each type of behavioral abnormality (e.g., regions of per-
fusion abnormalities differ among various behavioral syn-
dromes). These studies validate the findings from rating
scale studies and have important implications for under-
standing the pathophysiology of the neuropsychiatric
symptoms.

Neurobiological. determinants of neuropsychiatric
symptoms are also-evident when behavioral profiles are
studied in different disease states. Distinctive NPI profiles
have been shown in Alzheimer’s disease, frontotemporal
dementias, and progressive supranuclear palsy.>*2* These
diseases affect different brain regions, produce differing
neuropathologic and neurochemical changes, and have
contrasting neuropsychiatric manifestations.

IMPORTANCE OF ASSESSING TREATMENT
OF NEUROPSYCHIATRIC SYMPTOMS
IN ALZHEIMER’S DISEASE

Neuropsychiatric symptomsin Alzheimer’s disease are
important targets of treatment because of the distress that
is associated with persecutory delusions, anxiety, agita-
tion, apathy, and depression. In addition, neuropsychiatric
symptoms have important consequences for both patients
and caregivers. Demented patients with delusions are
more aggressive than those without delusions.>** Delu-
sional demented patients are also noisier, more restless,
and more likely to wander than nondelusional patients.®®

Aggressive and delusional patients are often abused by
caregivers, and dementia patients with behavioral distur-
bances are more likely to be admitted to nursing homes
than nondelusional dementia patients.®*** Delusional pa-
tients are treated with psychotropic medications including
neuroleptics, antidepressants, and anxiolytics. They are
also often restrained and likely to be hospitalized in a psy-
chiatric unit.%®%%2 Once admitted to a nursing home, agi-
tated and aggressive patients require greater staff supervi-
sion than patients without behavioral disturbances.

Rabins and colleagues®® showed that families find the
behavioral disturbances of dementia patientsto be amajor
problem. Physical violence, catastrophic reactions, delu-
sions, and accusatory behavior were described as prob-
lematic for over 80% of families reporting the occurrence
of these behaviors. Behavioral problems in patients with
dementia have been found to correlate with increased
caregiver depression, burden, and sacrifice of social life.%

Measurement of behavioral changes in Alzheimer’'s
diseaseisimportant from aclinical trials perspectiveto al-
low study of the contribution of neuropsychiatric symp-
toms to global ratings. Alterations in behavior (beneficial
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or deleterious) will be reflected in global change scales
such as the Clinician Interview—Based Impression of
Change (CIBIC),% and assessment of the contribution of
these alterations is necessary to interpret the changes in
global scores.

CHANGES IN NEUROPSYCHIATRIC SYMPTOMS
WITH CHOLINERGIC TREATMENT

Cholinergic agents were developed for the treatment of
cognitive abnormalitieslinked to the well-established defi-
ciency of acetylcholinein Alzheimer’s disease.®® Cholines-
terase inhibitors are the most commonly used agents, and 2
drugs in this class—donepezil and tacrine—have been ap-
proved by the FDA for the treatment of mild-to-moderate
Alzheimer’s disease. Direct cholinergic receptor agonist
agents that interact with the postsynaptic acetylcholine re-
ceptor are also being developed. Cognitive improvement
has been documented following administration of drugs
from both of these classes.®"*

Very few studies have addressed the responses of
neuropsychiatric symptoms to cholinergic treatment. Pre-
liminary information suggests that both cholinesterase in-
hibitors and cholinergic receptor agonists ameliorate be-
haviora abnormalities with few adverse behavioral
effects. Cummings and coworkers’™ observed reductions
in both delusions and agitation in Alzheimer’s disease pa-
tients treated with physostigmine, a cholinesterase inhibi-
tor. The magnitude of the reported responses was similar to
that produced by haloperidol. Similarly, tacrine, another
cholinesterase inhibitor, was reported to reduce apathy,
disinhibition, pacing, and hallucinations,” and preliminary
observations of patients treated with donepezil suggest that
it has comparable psychotropic effects. Xanomeline, are-
ceptor agonist,-also has been shown to ameliorate behav-
ioral disturbances in-Alzheimer’s disease. In a double-
blind, placebo-controlled clinical trial of xanomeline,
Bodick et a.*” observed in the treated group significant re-
ductionsin vocal outbursts, suspiciousness, delusions, agi-
tation, hallucinations, wandering, fearfulness, compulsive-
ness, tearfulness, mood swings, and'threatening behavior.
Likewise, Hollander and colleagues™ noted improvement
in behavior in 7 of 12 patients treated with RS 86, another
muscarinic cholinergic receptor agonist.

Thus, preliminary observations suggest that cholinergic
agents have beneficial psychotropic effects. The implica-
tion of these studies is that the cholinergic deficiency of
Alzheimer’s disease contributes to the pathophysiology of
the behavioral as well as the cognitive abnormalities that
accompany the disease and that enhancement of cholin-
ergic function ameliorates the cholinergically based neuro-
psychiatric symptoms.®*® Improvement has been reported
in response to treatment with both cholinesterase inhibitors
and cholinergic receptor agonists and may be a general
property of cholinergic therapy.
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These investigations indicate that cholinergic agents
are unique disease-specific, mechanism-based psycho-
tropic agents that exert beneficial effects on several types
of cholinergically mediated symptoms. They demonstrate
that assessment of behavioral changes with cholinergic
therapy is warranted.

COMMENT

Alzheimer’s disease is evidenced by changes in cogni-
tion, behavior, and neurologic function. The studies re-
viewed here demonstrate that changes in both behavior
and cognition may-benefit from cholinergic treatment.
Standardized assessment of the changes in neuropsychiat-
ric symptoms associated with cholinergic therapy is im-
perative to document the range of beneficial effects ex-
erted by these drugs, to determine the extent to which
behavioral changes are responsible for improvements in
global ratings observed in clinical trials of cholinomimetic
treatment, and to suggest clinical circumstances in which
cholinergic agents may offer alternatives to conventional
psychotropic treatment.

Multidimensional neuropsychiatric assessment is criti-
cal to characterizing the range of behavioral responses to
cholinergic therapy. Available observations indicate that
cholinomimetic therapy has beneficia effects on psycho-
sis, agitation, apathy, disinhibition, and aberrant motor be-
havior (e.g., pacing, wandering, rummaging). Other symp-
toms may also be responsive to this therapy, and changes
can be documented as secondary outcomes in treatment
studies. Behavioral side effects can also be posited with
cholinergic therapy, and multidimensional behavioral
scales will help ensure that these are detected and charac-
terized.

Cholinergic agents have beneficial behavioral as well
as cognitive effects. These agents would be expected to be
effective primarily in diseases with cholinergic distur-
bances. While Alzheimer’s disease is the most common
condition with a cholinergic deficiency, it is not the only
such disorder; other diseases with cholinergic abnormali-
ties include Parkinson’s disease and dementia, Down
syndrome with dementia, dementia with Lewy bodies,
some cases of Creutzfeldt-Jakob disease, mixed vascular—
Alzheimer's disease dementias, Parkinsonism-dementia
complex of Guam, and dementia pugilistica.”® Cholinergic
agents may also be expected to exert beneficial psycho-
tropic effects in these disorders.

Differences among cholinergic agents in their psycho-
tropic effects can be anticipated. Cholinesterase inhibitors
have differences in pharmacodynamic and pharmacoki-
netic profiles, drug interactions, administration regimens,
effects on hepatic microenzyme systems, side effects,
enzyme selectivity (acetylcholinesterase, butyrylcholin-
esterase) and physiologic interactions with acetylcholines-
terase (reversible vs. irreversible, competitive vs. non-
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competitive), noncholinergic effects, and the degree to
which they interact with muscarinic and nicotinic systems.
These distinguishing features may produce differencesin
the psychotropic effects of different cholinergic com-
pounds.

There have been surprisingly few controlled trials of
conventional psychotropic agents in patients with Alzhei-
mer’s disease. Antipsychotic drugs, antidepressants, and
anxiolytics have been administered to these patients be-
cause of the similarity of delusions, mood changes, and
anxiety symptomsin Alzheimer’s disease to those of idio-
pathic illnesses for which these agents were developed.
These symptoms, however, may have different or only
partially overlapping pathophysiologies in Alzheimer’'s
disease and idiopathic disorders, and treatment responses
cannot be confidently extrapolated from one condition to
another. A meta-analysis of conventional psychotropic
agents showed that these drugs offer only modest benefit
over placebo in the treatment of agitation and psychosisin
Alzheimer’s disease.”

Conventional psychotropic drugs were developed and
tested in patients with intact cholinergic systems (e.g.,
schizophrenia), and their efficacy may depend on intact
cholinergic function. The cholinergic abnormalities may
account for the apparently diminished utility of conven-
tional psychotropicsin Alzheimer’s disease, and improve-
ment of cholinergic function with cholinergic agents may
facilitate their use for treatment of residual behavioral
symptoms after cholinergic therapy has been initiated.

Neuroleptic agents are the drugs most commonly used
to control psychosis and reduce agitation in Alzheimer’s
disease. These medications have many side effects, in-
cluding akathisia, parkinsonism, tardive dyskinesia, and
postural hypotension. These side effects are more common
in elderly patients such as those with Alzheimer’s disease
than in younger patients with other types of psychosis.
Many cholinergic agents have fewer side effects than neu-
roleptics and offer a safer means of reducing neuropsychi-
atric symptoms. Confirmation of the behavioral effects of
cholinergic therapy will establish their role as aternative
and possibly safer treatments for neuropsychiatric symp-
tomsin Alzheimer’s disease.

The pathogenesis of Alzheimer’s disease is increas-
ingly well understood, and the sequential stepsin the cas-
cade of events leading to neuronal death and neurotrans-
mitter deficiencies offer well-defined targets for
therapeutic trials. Antioxidants have been shown to slow
the progression of Alzheimer’s disease,”® and accumulat-
ing evidence suggests that antiinflammatory agents and
estrogens may also be beneficial in delaying the onset or
slowing the decline of Alzheimer’s disease.”® The princi-
pal effect of cholinergic therapies is to improve existing
symptoms by enhancing cholinergic transmission. Thus, a
combination of disease-modifying treatment (antiamyloid
drugs, antioxidants, and other neuroprotective agents) and
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cholinergic agents used to improve current symptoms
will comprise the expected Alzheimer’s disease treatment
regimen. Disease-modifying compounds may reduce the
emergence of new behavioral disturbancesin the course of
the illness,” and cholinergic drugs may relieve existing
neuropsychiatric symptoms as well as suppress those
emergent symptoms.

CONCLUSIONS

Alzheimer’s disease has multiple manifestations and
produces cognitive, behavioral, and neurol ogic abnormali-
ties. Cholinergic.abnormalities contribute to both cogni-
tive deficits and neuropsychiatric symptoms. Cholinergic
therapies have beneficial effects on cognition and reduce
several types of aberrant behavior including psychosis, ag-
itation, disinhibition, apathy, and motor excesses. Changes
in neuropsychiatric symptoms should be measured when
new cholinergic agents are devel oped, and the psychomet-
ric properties, content, and purpose of the assessment in-
struments used must be considered when selecting a tool
for evaluation of psychotropic properties of cholinergic
agents.

Drug names: donepezil (Aricept), haloperidol (Haldol and others), tac-
rine (Cognex).
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