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A
Background: With the aging of the population, primary care physicians are increasingly
expected to manage patients with Alzheimer’s
disease. For patients with this disease to obtain
the best outcomes over the long term, early diagnosis and effective treatment are critical. Currently, cholinesterase inhibitors are the only drugs
approved in the United States for the treatment of
mild-to-moderate Alzheimer’s disease.
Method: Relevant clinical studies were identified through a search of the MEDLINE database
using the terms Alzheimer’s disease and donepezil, galantamine, or rivastigmine, using the limits of English language and publication dates of
1995 to 2003. Published studies were selected
that provided information on the long-term use,
defined as 1 year or longer, of second-generation
cholinesterase inhibitors approved by the U.S.
Food and Drug Administration for the treatment
of mild-to-moderate Alzheimer’s disease.
Results: 590 references were identified.
Of these, 11 studies met the final study criteria,
and 10 were selected (1 of the 11 was an interim
analysis).
Conclusions: The benefits of sustained longterm treatment with cholinesterase inhibitors have
been demonstrated over the last several years. By
reducing cognitive and functional decline over
time, long-term cholinesterase inhibitor therapy
enables patients to stay at home longer and may
decrease the burdens faced by patients, caregivers, and society.
(Primary Care Companion J Clin Psychiatry 2003;5:251–259)
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s the population of America ages, primary care
physicians will be faced with diagnosing, treating,
and managing more patients with dementia than in previous decades. The number of patients with Alzheimer’s
disease in the United States is projected to reach 14 million by the year 2050.1 Alzheimer’s disease is marked by
its insidious onset and unrelenting cognitive and functional decline, with difficult behaviors frequently becoming problematic as the disease progresses. A chronic,
debilitating condition, Alzheimer’s disease produces a
significant burden on patients, caregivers, and society.
Although the etiology of Alzheimer’s disease remains
uncertain, the well-accepted cholinergic hypothesis postulates that a deficiency in acetylcholine (ACh) levels in
the cerebral cortex contributes to the cognitive, and possibly behavioral, disturbances associated with the disease.2
Cholinesterase (ChE) inhibitors are the only drug class
approved by the U.S. Food and Drug Administration
(FDA) for the treatment of mild-to-moderate Alzheimer’s
disease. The efficacy of the ChE inhibitors is attributed to
inhibition of the enzyme responsible for ACh hydrolysis,
acetylcholinesterase, and the resultant increase in ACh
levels in neuronal synapses of the central nervous system.
Prior to the approval of ChE inhibitors for the treatment of mild-to-moderate Alzheimer’s disease, patient
care management approaches and psychiatric drugs for
behavioral disturbances were the only available treatment
options. In 1993, tacrine was the first drug approved
by the FDA for the treatment of symptoms of mild-tomoderate Alzheimer’s disease. Its 4-times-daily dosing
schedule and hepatotoxicity have led to its infrequent use
today in favor of the second-generation ChE inhibitors.
Donepezil was approved in 1997, followed by rivastigmine in 2000 and galantamine in 2001. These secondgeneration ChE inhibitors have the benefit of less frequent dosing and a better safety profile than tacrine.
Although not a cure for Alzheimer’s disease, the ChE
inhibitors are the first drugs with demonstrated benefits
in slowing the decline in cognition and global functioning
in patients. In the 2001 guidelines published by the
American Association of Neurology for the treatment of
mild-to-moderate Alzheimer’s disease, the use of ChE
inhibitors was supported as standard therapy, and vitamin
E (1000 IU p.o. b.i.d.) was considered an option; the use
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of other agents was not supported.3 Nonpharmacologic
approaches for managing patients with dementia were
also evaluated; evidence supported the use of behavior
modification and graded assistance to enhance functional
performance, interventions such as music and light exercise for behavioral problems, and education and support
for caregivers.3
For many families, the goal of treatment is to keep their
loved ones at home for as long as possible, despite the
hardships of caregiving.4 When cognition is maintained,
patients can remember family member names and engage
in conversation; when functioning is preserved, patients
are able to help care for themselves; and when behavioral
problems are minimized, the stress of coping with behaviors is lessened. These symptomatic benefits translate into
reducing the burden on caregivers.5,6 Ultimately, such
treatment benefits may delay patient nursing home placement, which often occurs when functional and behavioral
problems become overwhelming.7 Caregivers view this
delay as preserving the patient’s quality of life.4
In clinical trials, assessment scales are used to monitor
drug effects. Cognitive functioning is typically assessed
with the Alzheimer’s Disease Assessment Scale–cognitive
subscale (ADAS-cog) and the Mini-Mental State Examination (MMSE), while functioning is assessed with a
variety of measurements of basic (eating, toileting) and
instrumental (shopping, preparing food) activities of daily
living, and behavior is assessed with the Neuropsychiatric
Inventory (NPI). Ultimately, the goal of delaying nursing
home placement can be measured only by studies that
assess the outcome of patients receiving treatment versus
those receiving no active drug treatment. To date, few
studies have assessed this outcome.8–10
In short-term (≤ 6 months), double-blind, placebocontrolled clinical trials, the ChE inhibitors have been
shown to benefit the cognitive,11–14 functional,12–14 and behavioral14,15 symptoms associated with Alzheimer’s disease. However, successful management of the disease
requires treating patients over the long term. Although
Alzheimer’s disease remains incurable, long-term ChE inhibitor treatment can provide symptomatic relief by attenuating or delaying the inevitable decline, thereby conferring meaningful benefits on patients and their families
(e.g., reducing caregiver burden and disturbing behaviors,
delaying nursing home placement). Positive treatment
outcomes in Alzheimer’s disease can be defined as improvement, stabilization, or less-than-expected decline in
cognitive, functional, and behavioral symptoms. Emerging data illustrate the value and effectiveness of long-term
ChE inhibitor therapies and suggest their utility in treating
Alzheimer’s disease in the primary care setting. By understanding the implications of the data reported from trials
lasting 1 year or more, physicians will be better able to
educate families about the long-term benefits of managing
this devastating disease.

METHOD
A MEDLINE search was conducted using the terms
Alzheimer’s disease and donepezil, galantamine, or rivastigmine, with the limits of English language and publication dates of 1995 to 2003. Selected studies met the criteria of being at least 1 year in duration and being large (at
least 100 participants) clinical studies for the treatment of
mild-to-moderate Alzheimer’s disease with cognitive or
functional primary efficacy measures.
RESULTS
Five hundred ninety citations were returned. Of these,
11 met all the study selection criteria, and 10 were selected (1 of the 11 was an interim analysis).
Long-Term Efficacy of the ChE Inhibitors
Of the 10 studies identified (Table 1), 7 report findings
from the full study cohort. Two were double-blind,
placebo-controlled studies,16,17 and the rest included
open-label extension studies of short-term, double-blind,
placebo-controlled trials18–21 and an open-label comparative study.22 Because large-scale clinical investigations of
donepezil have been underway longer than those for rivastigmine or galantamine, there are more extensive published clinical trial data for this drug. Although retrospective analyses have been published for some approved ChE
inhibitors,23–25 prospective studies provide the most rigorous approach to understanding long-term drug effects.
In the 2 double-blind, placebo-controlled clinical
studies,16,17 long-term donepezil treatment was shown to
attenuate cognitive and functional decline. In the first 1year study,16 286 patients were enrolled in a double-blind,
placebo-controlled study of donepezil. Cognition, as measured by the MMSE, showed no significant decline in
donepezil-treated patients over the study period, while patients receiving placebo declined approximately 2 points
(p < .001). Similarly, activities of daily living (ADL),
as measured by the Progressive Deterioration Scale,
were significantly better with donepezil treatment than
placebo. Scores on a comprehensive global assessment
scale, the Gottfries-Brane-Steen scale (GBS), showed
that donepezil-treated patients deteriorated approximately
half as much as placebo-treated patients (7.3 ± 2.1 vs.
13.5 ± 2.1 GBS units ± SD).16 Additionally, 431 patients
were randomly assigned to donepezil or placebo in a
second double-blind 1-year study17 designed to assess
drug effects on functional decline (assessed with the Alzheimer’s Disease Functional Assessment and Change
Scale [ADFACS]). Among donepezil-treated patients,
51% showed no clinically evident decline in ADL, while
35% of placebo-treated patients showed no decline. The
authors concluded that there was a 38% risk reduction for
decline among donepezil-treated patients, and that patient
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26-wk extension of a 26-wk trial13

Rivastigmine21
188

532
Donepezil: 12
Galantamine: 11

12

16

17

19

Placebo: 7
Donepezil: 11

ADAS-cog†
Scores near baseline, 24 mg/d;
decline from baseline, orig placebo
and 32 mg/d
ADAS-cog†
Declines of 2.3, orig high dose; 3.4, orig
low dose; 3.7, orig placebo
MMSE and ADAS-cog
No significant between-group difference

ADAS-cog†
At 1 y, decline of 2.5
MMSE
At 1y, decline of 0.8
ADAS-cog†
At 1 y, declines of 0.7,10 mg/d; 3.9, orig
placebo (301 study); 2.7 (10 mg/d),
6.6 orig placebo (302 study)

BrADL†
No significant between-group
difference (p > .5); scores
declined by ~2.5
PDS
12-mo not provided
Improvement from wk 26
baseline of 0.34 (rapid);
decline of –2.54 (slow)

DAD
Declines of 1.7 for 24 mg/d,
6.2 for orig 32 mg/d, and
8.1 for orig placebo

Global Function

CDR-SB†
At 1 y, improved from baseline
through wk 39, then decline (301)
Remained near baseline set after
6-wk washout (302)
CIBIC+†
Responder rates comparable across
groups (54%–61%)

CDR-SB†
At 1 y, decline of 0.78

GBS†
p = .054
Decline of 7.3 vs 13.5 for placebo
CDR-SB
Less decline vs placebo

Efficacy Measure Descriptive Result/Effect Size (Points)
Function

MMSE
PDS
p < .001
p < .05
Near baseline vs decline of ~2 for placebo
Less decline vs placebo
MMSE
ADFACS†
p < .001
p < .001
Improved from baseline
At/near baseline

Cognition

Rivastigmine23 26-wk extension of a 26-wk trial21
187
13
ADAS-cog†
Retrospective
Subgroup selection: Rapidly
12-mo not provided
analysis
progressing (rapid): ≥ 4-point
Improvement from wk 26 baseline
change in ADAS-cog and
of 2 (rapid); decline of –0.9 (slow)
≥ 10% change in PDS score
in original 26-wk trial
Slowly progressing (slow):
< 4 points, ADAS-cog;
< 10%, PDS
24
Rivastigmine
26-wk extension of 26-wk trial21
158
10
ADAS-cog†
Retrospective
Subgroup selection: Patients
Declines of 1.2, orig high dose; 3.4,
analysis
with GDS score ≥ 5
orig low dose; 5.5, orig placebo
Galantamine25 6-mo extensions of 6-mo trials20,28
237
Not reported
ADAS-cog†
DAD
Retrospective
Subgroup selection:
At/near baseline
Decline of 6.3 (ADAS-cog
analysis
ADAS-cog > 30 and MMSE ≤ 14
group) and 9.3 (MMSE group)
†Primary efficacy measure.
‡Percentages for withdrawals due to adverse events during open-label extension portion of trials.
Abbreviations: ADAS-cog = Alzheimer’s Disease Assessment Scale-cognitive subscale (70-point scale), ADFACS = Alzheimer’s Disease Functional Assessment and Change Scale, BrADL = Bristol
Activities of Daily Living scale (60-point maximum score), CDR-SB = Clinical Dementia Rating-Sum of Boxes (18-point maximum score), CIBIC+ = Clinician’s Interview-Based Impression of
Change plus Caregiver Input, DAD = Disability Assessment for Dementia score (100-point maximum score), GBS = Gottfries-Brane-Steen scale, GDS = Global Deterioration Scale (7-point scale),
MMSE = Mini-Mental State Examination (30-point scale), NPI = Neuropsychiatric Inventory, orig = original treatment group, PDS = Progressive Deterioration Scale (100-point scale).

Donepezil and 52-wk study
galantamine22

6-mo extension of a 6-mo trial

Galantamine20
353

763

144-wk extension of 24-wk11
and 15-wk27 trials

Donepezil19

217
214

133

1y

Long-term, open-label extension studies‡
Donepezil18
240-wk extension of a 14-wk trial26

Donepezil17

Withdrawal Due to
ChE Inhibitor
Study Duration
N Adverse Events (%)
One-year, double-blind, placebo-controlled trials (p value vs placebo)
Donepezil16
1y
144
Placebo: 6
142
Donepezil: 7

Table 1. Long-Term Clinical Trials for the Treatment of Alzheimer’s Disease With Cholinesterase Inhibitors
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Table 2. Managing Patients With Alzheimer’s Disease in Primary Care: Long-Term Considerations
General Patient Well-Being
Monitor cognitive and functional abilities
and behavioral disturbances
Address the need for additional
medications (eg, psychotropics,
antidepressants) and avoid
anticholinergic agents
Be alert for and treat comorbid conditions
of which patients may be unaware
or unable to express adequately
Abbreviation: ChE = cholinesterase.

Treatment With ChE Inhibitors
Ensure patients reach and maintain a
maximally effective dose, as tolerated
Monitor patients for long-term safety
and tolerability
Consider improvement, stabilization, and
less-than-expected decline as beneficial
outcomes of therapy
Maintain patients on therapy based on
clinical response, not setting of care

functioning was maintained 72% longer in donepeziltreated patients than placebo-treated patients.17
Through October 2003, 1-year placebo-controlled
studies have not been reported for the other available ChE
inhibitors. However, in a 52-week open-label study of
rivastigmine, treatment improved ADAS-cog scores compared with scores projected for placebo.21 Cognition and
daily functioning were maintained at or near baseline for
up to 52 weeks in an open-label study of galantamine.20 In
a year-long open-label study comparing the efficacy of
galantamine and donepezil, no significant between-group
differences were reported on the primary outcome of
function or the secondary outcomes of cognition and behavior.22 At 52 weeks, scores on functional and cognitive
assessments declined from baseline. However, in longterm extension studies of donepezil, ADAS-cog scores
were maintained at or above baseline for 51 weeks19 and
decline in cognition and global functioning was attenuated for up to 4.9 years.18
Treatment effects cannot be directly compared across
trials. Furthermore, the disparate characteristics of the
studies and the complexity within extension studies further preclude comparison. For instance, an open-label
extension study of donepezil19 included patients from 2
trials with differing designs: study 301 included patients
receiving 12 weeks of treatment and 3 weeks of washout,27 while study 302 consisted of 24 weeks of treatment
followed by 6 weeks of washout.11 Similarly, during openlabel extension studies, patients who had received placebo or low-dose or high-dose ChE inhibitors all received
active drug during the open-label extension. Due to this
stratification, many studies analyze effects based on patients’ original drug/placebo assignment. In addition, retrospective analyses defined patient populations based on
a variety of intents, including the desire to examine drug
effects on patients who deteriorated at fast versus slow
rates23 or patients with more advanced moderate disease.24,25 Despite these limitations, the descriptive analyses and treatment effects provided in Table 1 demonstrate
that ChE inhibitor treatment provides benefit, generally
delaying decline or maintaining patients near baseline at 1
year of treatment. It is important to note that in untreated
patients with Alzheimer’s disease, a decline of 9 to 11

Caregiver Issues
Discuss expectations and benefits of ChE
inhibitor treatment over the disease course
Monitor caregivers for symptoms of stress or
depression and treat appropriately
Encourage caregivers to stay involved in
support programs

points on the ADAS-cog29 or 2 to 4 points on the MMSE30
is expected per year. In studies reporting treatment effects
on these measures, substantially less decline is reported.
Optimizing Long-Term Therapy Benefits
By appreciating the issues involved in long-term management of Alzheimer’s disease, physicians will be better
positioned to provide the best possible treatment strategies for their patients. Long-term care of patients with
Alzheimer’s disease involves managing the symptomatic
dimensions of the disease, treating comorbidities that may
be masked by dementia,31 ensuring effective therapy, and
providing care for the caregiver (Table 2).
Early diagnosis and treatment. In the primary care
setting, nearly half of dementia patients go undiagnosed,
and the diagnosis is frequently delayed for as much as 2
years following the first appearance of symptoms.32 However, with the diagnosis of Alzheimer’s disease facilitated
through the use of accurate and readily applied criteria,
primary care physicians are increasingly able to offer patients therapy early in their disease course. Data from
open-label extension studies highlight the importance of
early therapy. Results from studies with donepezil, rivastigmine, and galantamine show that patients receiving
placebo for 3 months, 6 months, or 26 weeks (respectively) prior to starting ChE inhibitor treatment failed to
achieve the same level of cognitive functioning as patients who received drug treatment throughout the trials.19–21 These data argue strongly for early diagnosis,
which allows early initiation of therapy and the opportunity for patients to maintain the highest possible levels of
cognitive and functional ability. Because drug treatment
benefits are diminished when therapy is delayed,19–21 it
is also important for patients to receive an optimally effective dose as early as possible following initiation of
therapy. Dosing titration to reach effective doses raises
the possibility that patients will sustain functional decline
while the ChE inhibitor dose is titrated upward, especially
if titration is delayed or overlooked.
Recommended dosing initiation schemes for donepezil, rivastigmine, and galantamine are illustrated in Table
3. The literature provides very little additional guidance
on dose selection, but the pivotal trials data suggest that,
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Table 3. Cholinesterase Inhibitor Dosing Information
Rivastigmine34
bid, with food
3 mg/d
No
1.5 mg bid increments every 2–4 wk
or longer as tolerated
Maximum dose
10 mg/d
12 mg/d
a
Recommended starting dose has been shown to be effective in double-blind, placebo-controlled trials.
Variable
Administration
Starting dose
Efficacious?a
Increased by

Donepezil33
qd, with or without food
5 mg/d
Yes
5 mg/d after 4–6 wk

Table 4. Adverse Events Associated With Cholinesterase
Inhibitorsa
Adverse
Donepezil33
Rivastigmine34
Galantamine35
Event
Drug vs Placebo Drug vs Placebo Drug vs Placebo
Nausea
11 vs 6
47 vs 12
24 vs 9
Vomiting
5 vs 3
31 vs 6
13 vs 4
Diarrhea
10 vs 5
19 vs 11
9 vs 7
Dizziness
8 vs 6
21 vs 11
9 vs 6
Headache
10 vs 9
17 vs 12
8 vs 5
Weight loss
3 vs 1
3 vs < 1
7 vs 2
Anorexia
4 vs 2
17 vs 3
9 vs 3
Muscle cramps
6 vs 2
N/A
N/A
Abdominal pain
N/A
13 vs 6
5 vs 4
a
Adverse events reported in clinical trials in at least 2% of patients and
at a higher frequency than placebo-treated patients.

since a higher proportion of patients respond to higher
doses of ChE inhibitors, all patients should be titrated to
the highest dose they can tolerate well.11–14,20,21
Continuous treatment. An open-label extension study
of donepezil19 illustrates the importance of sustained
long-term treatment. In this study, long-term cognitive
and functional benefits were realized with uninterrupted
donepezil treatment; however, a 6-week interruption of
therapy resulted in a complete loss of treatment benefits.
These benefits were not recovered when medication was
restarted.
Safety and tolerability. Since clinical trials suggest that
optimal treatment benefit occurs with early and continuous ChE inhibitor treatment, it is important that therapies
are safe and well tolerated in frail patients with Alzheimer’s disease over the long term. Additionally, agents that
are easy to use over both the short term and the long term
are optimal from the perspective of both the patient and
the prescriber.
Adverse events associated with ChE inhibitors are typically transient, mild, and gastrointestinal in nature (Table
4). The most frequent incidence of adverse events occurs
during therapy initiation and titration to higher doses. To
minimize the incidence of adverse events, administration
instructions, which stipulate the need for food coadministration and time of day, should be followed (Table 3).
Slow dose-titration schedules (i.e., at least 4 weeks between dose titration steps) have also been reported to reduce the incidence of adverse events. Antiemetics may be
useful in helping alleviate nausea and vomiting.36
256
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Galantamine35
bid, preferably with food
8 mg/d
No
4 mg bid increments every 4 wk
or longer as tolerated
24 mg/d

Results from long-term open-label extensions of
double-blind trials show that donepezil, rivastigmine, and
galantamine are generally well tolerated, with a low incidence of discontinuation due to adverse events in the
open-label phases (Table 1).19–21 In the double-blind,
placebo-controlled portions of the open-label extension
studies, forced dose titration led to high discontinuation
rates in some trials. However, the lower incidence during
the long-term portion of the trials reflects the observation
that the incidence of adverse events decreased once the
maintenance phase was established. Furthermore, in a 1year, double-blind, placebo-controlled study of donepezil,16 adverse events led to the withdrawal of only 7% of
donepezil patients compared with 6% of placebo patients.
Results from a 12-week open-label trial of donepezil and
rivastigmine37 showed that while both drugs were similarly efficacious, donepezil patients were much less likely
to discontinue therapy because of an adverse event
(donepezil, 11%; rivastigmine, 22%). In the 52-week
open-label study of galantamine and donepezil, discontinuations were similar (Table 1), but the rates of adverse events were higher in galantamine-treated than in
donepezil-treated patients.22
The mean age of patient cohorts in ChE inhibitor clinical trials has typically been in the 70s. However, as the
general population ages, more patients with Alzheimer’s
disease will be reaching their ninth decade and beyond
(the so-called “oldest old”), and these patients present
with a high level of comorbidities and concomitant medication usage. In a 6-month double-blind study of very elderly patients with Alzheimer’s disease residing in nursing homes (mean age, 85.7 years) with a high prevalence
of comorbidities and concomitant medication usage,
donepezil was shown to be generally safe and well tolerated.38 Study discontinuation due to adverse events occurred in 11% of donepezil-treated patients compared
with 18% of placebo-treated patients. This study represents the first double-blind placebo-controlled trial demonstrating the safety and tolerability of a ChE inhibitor in
a population specifically selected to include more elderly
and frail patients with Alzheimer’s disease.
Weight loss is a critical issue in older patients with Alzheimer’s disease and has been indicated as a predictor of
mortality.39 Clinically significant weight loss (≥ 7% of
body weight at baseline) has been observed with galanta-
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mine (11% galantamine vs. 4% placebo)14 and rivastigmine treatment (21% rivastigmine vs. 2% placebo).13 The
incidence of clinically significant weight loss was similar
between donepezil- and placebo-treated patients in trials
conducted in elderly nursing home patients with Alzheimer’s disease (9% donepezil vs. 6% placebo)38 and in
moderate-to-severe Alzheimer’s disease (7% donepezil vs.
8% placebo).15
Disease stages and settings. As the disease progresses
and patients with Alzheimer’s disease require increasingly
more assistance, settings of care that are needed typically
advance from community dwelling to assisted living to
nursing home facilities. While some physicians may cease
ChE inhibitor treatment of patients at admission to nursing
homes, it is important to recognize that sustained treatment may continue to provide benefit to those with more
advanced Alzheimer’s disease. Indeed, treatment efficacy
has been demonstrated in a clinical trial in institutionalized patients with Alzheimer’s disease, with significant
drug-placebo differences favoring donepezil in the measures of cognition (MMSE) and overall dementia severity
(Clinical Dementia Rating-Sum of Boxes [CDR-SB]).38
Furthermore, significant improvements in cognition
(MMSE), function (Disability Assessment for Dementia
score [DAD]), behavior (NPI), and global functioning
(Clinician’s Interview-Based Impression of Change plus
Caregiver Input [CIBIC+]) have been demonstrated for
donepezil versus placebo treatment in more severely impaired patients with Alzheimer’s disease.15 As of October
2003, no double-blind placebo-controlled trials had been
published regarding the efficacy or tolerability of rivastigmine or galantamine in nursing home settings.
Treatment expectations. Physicians, patients, and caregivers must have reasonable expectations of the long-term
benefits of ChE inhibitor treatment. Since curative or restorative therapies are not yet available for Alzheimer’s
disease, caregivers should receive information on the
value of delaying symptomatic decline in the face of the
progressive degeneration characteristic of the disease.
It is therefore important to convey to patients and their
caregivers the spectrum of likely outcomes and reinforce
the idea that attenuating or delaying decline provides
meaningful benefits. Realistic expectations are especially
crucial since patients and their families will make decisions to continue treatment based on whether they perceive benefits.
The Value of Long-Term ChE Inhibitor Treatment
A growing number of long-term, and numerous shortterm, clinical trials show that symptomatic benefits of
ChE inhibitor treatment translate into clinically meaningful outcomes as determined using measures of global
functioning. Improvements in global functioning may provide valuable benefits to both patients and their caregivers.

Keeping patients at home. For many caregivers, a primary goal of treatment is keeping their loved ones at
home in a familiar environment for as long as possible.
By improving cognitive and functional abilities, longterm ChE inhibitor treatment may allow patients to retain
a greater degree of independence, improve feelings of
self-worth, and allow patients to remain at home longer
than might be possible without therapy. A retrospective
study of clinical trials8 showed that, after 2 years, patients
treated with high doses (> 80 mg/day) of tacrine were 2.8
times less likely to be placed in nursing homes than patients treated with low doses (≤ 80 mg/day) of tacrine. In a
long-term follow-up study9 of 135 patients with Alzheimer’s disease treated with ChE inhibitors (96% donepezil,
2% rivastigmine, 2% tacrine) and a matched group of patients not treated with ChE inhibitors, patients in the treatment group were one third as likely to be placed in nursing homes as patients not receiving treatment.
In an unrelated study,40 donepezil treatment (≥ 5
mg/day, 9–12 months) was associated with delays of 21.4
months in first nursing home placement for dementiarelated reasons compared with minimal or no donepezil
exposure.
As the disease progresses, the associated declines in
cognition and functioning and difficulties associated with
managing behavioral disturbances frequently force patients into long-term care facilities. Improving behavioral
symptoms may allow patients to stay in their homes
longer or improve a patient’s manageability in a nursing
facility. In a 5-month trial, galantamine treatment maintained behavioral symptoms (measured by total NPI
scores) near baseline.14,15 In a 6-month study of donepezil,
treatment improved behavioral symptoms compared with
placebo, with significant donepezil-placebo differences
for anxiety, apathy, and depression/dysphoria.15,41 While
behavioral disturbances in dementia are often treated
with psychotropic medications, patients treated with
ChE inhibitors exhibit fewer disturbances42,43 and receive
fewer sedatives than patients who go untreated.43
Managing caregiver burden. Managing the caregiver
is a particularly critical element in the successful longterm management of Alzheimer’s disease, especially
since 50% of caregivers experience clinical depression.44
Being attentive to caregiver concerns, stress, and depression is important, as a caregiver’s well-being can impact
the quality of care they are able to provide for their loved
ones. Since distressed caregivers can hinder the process
of providing patients with Alzheimer’s disease with optimal health care, providers should routinely refer patients
and their caregivers to support and education programs
such as those offered by the Alzheimer’s Association
(www.alz.org) or other agencies (e.g., Area Councils on
Aging).
Long-term ChE inhibitor treatment of patients with
Alzheimer’s disease also confers significant benefits to
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caregivers, who sustain substantial emotional and financial burdens. Improvements in Alzheimer’s disease symptoms may help decrease caregiver stress and depression. A
long-term study with donepezil reported a trend toward
decreased time spent caring for patients with Alzheimer’s
disease and a decrease in health care utilization by caregivers and their patients.45 Galantamine has also been reported to reduce caregiver time spent providing assistance
to individuals with mild-to-moderate Alzheimer’s disease.46 The direct costs (e.g., nursing home and day care,
hospital and physician services, medication) and indirect
costs (unpaid caregiver hours, reduced work hours) associated with caring for a patient with Alzheimer’s disease
are substantial, with direct costs escalating dramatically
upon institutionalization. The high costs associated with
nursing home care can be postponed when effective treatments enable families to continue caring for their loved
ones at home.
DISCUSSION
The optimal method for managing patients with
Alzheimer’s disease over the long term involves a team
approach. Besides primary care physicians, social workers, nurses, therapists, adult day care workers, and other
health care professionals all play a role in addressing the
emotional, physical, and social needs of patients and
families. By initiating ChE inhibitor therapy early in the
disease course and continuing treatment persistently,
implementing nonpharmacologic strategies to reduce behavioral disturbances or using psychotropic agents as
necessary, setting realistic expectations for treatment, addressing caregiver needs, and referring families to support
services, physicians can help families cope with the demands of this devastating disease.
As patients progress to more advanced stages of the
disease, it is noteworthy that although approved for mildto-moderate Alzheimer’s disease, ChE inhibitors may
continue to benefit patients with more severe Alzheimer’s
disease.15,47 At this point in the disease course, continued
treatment may benefit patient functioning and behavior—
both meaningful outcomes for caregivers. There are, however, no guidelines for knowing when to stop the ChE
inhibitors, and the timing and monitoring of treatment
discontinuation remain in the domain of clinical judgment. The prescriber generally must individualize the decision to stop therapy, keeping the needs and desires of
the patient and family in mind. The likelihood of clinically meaningful benefit seems low, however, once a patient no longer recognizes his or her spouse and children.
Once the ChE inhibitor is withdrawn, the patient should
be monitored for the rapid development of meaningful
functional losses, such as cessation of walking, impaired
feeding, or worsened toileting/incontinence. Should there
be a clearly identified functional loss within a few weeks
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of discontinuation, data suggest that therapy should be
resumed as early as possible to prevent an irrecoverable
decrement in ability.19
It is important to consider the safety profiles of the
drugs before initial treatment in order to maximize the
chance that patients can continue therapy. In addition,
patients should be carefully assessed for characteristics
important in selecting treatment (e.g., galantamine is not
recommended in patients with severe hepatic impairment). In practice, flexible dosing allows physicians
to tailor the drug dose to the individual—optimizing benefits while minimizing adverse effects. If ChE inhibitor
therapy is interrupted for more than a few days, treatment
should always be restarted at the lowest possible dose and
titrated back to the maximally effective and tolerated dose
as quickly as feasible. Long-term clinical studies demonstrate that ChE inhibitor treatment is safe, with a decrease
in the incidence of adverse events with long-term use.
Data suggesting that ChE inhibitor treatment benefits
behavior15,48 may decrease the need to use multiple antipsychotics. However, increasingly problematic behaviors
may necessitate the use of antidepressants and antipsychotics when nonpharmacologic methods are insufficient.49 Medications for behavior should be slowly withdrawn and reevaluated periodically to assess the need for
them. Special care must be taken to avoid drugs with anticholinergic activity, especially the older conventional
antipsychotics and heterocyclic antidepressants.
Treatment effect may be difficult to discern due to the
symptomatic nature of ChE inhibitor treatment and the
preconceived expectations of many patients, families, and
physicians. Therapy that slows decline is considered successful in Alzheimer’s disease, but how is this gauged? In
clinical practice, treatment success may be accepted when
a patient shows improvement or no change. There is no
single comprehensive measure of success of ChE inhibitor therapy. Generally, the instruments used for clinical
trials assessment are not feasible in practice settings. The
clinician must therefore rely on a combination of caregiver reports of daily functioning and behavior, which can
be supplemented by using a brief cognitive scale like the
MMSE. Cognition, or MMSE scores, should not be overemphasized as an outcome, however, because functional
and behavioral benefits may be present, even at a point
where cognition has declined.15,16,50 Nonetheless, unrelenting decline is characteristic of this progressive debilitating disorder and must be expected even in the face of
drug therapy. Since slowed decline is also a favorable outcome, it is important not to withdraw treatment prematurely. In a novel study50 designed to assess the question
of perceived benefit, patients who were subjectively
judged by their physician to show clinically meaningful
cognitive decline during donepezil therapy were randomly assigned to placebo or continuation on donepezil
therapy. Patients who continued on therapy obtained
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cognitive (ADAS-cog), functional (DAD), and behavioral
benefits (NPI) compared with patients who were switched
to placebo. Thus, even when treatment effect was questioned, patients were benefiting from treatment.
As the prevalence of Alzheimer’s disease rises in the
next few decades, primary care physicians will be increasingly faced with caring for patients with Alzheimer’s disease over the long term. To prepare for this inevitability, it
is critical that physicians recognize the value of diagnosing Alzheimer’s disease early and have an appreciation of
the impact of long-term drug treatment. The long-term
(≥ 1 year) efficacy of ChE inhibitors is supported by
both placebo-controlled and open-label extension studies.
These studies show that long-term treatment benefits patient cognition, functioning (ADLs), and behavior. Results from long-term, double-blind, and open-label studies show ChE inhibitor treatment to be effective and
safe. Cholinesterase inhibitor therapy provides meaningful benefits to patients with Alzheimer’s disease across
the disease continuum. The evidence-based practice parameter of the American Academy of Neurology for the
management of dementia now considers ChE inhibitor
therapy standard care for mild-to-moderate Alzheimer’s
disease.3
As more patients with Alzheimer’s disease are treated
and managed in the primary care setting, opportunities to
optimize treatment outcomes must be considered. By employing early and continuous ChE inhibitor therapy, communicating realistic expectations of long-term treatment
benefits, and addressing caregiver issues that arise over
the course of the disease, physicians can provide the best
possible care for their patients with Alzheimer’s disease.
Drug names: donepezil (Aricept), galantamine (Reminyl),
rivastigmine (Exelon), tacrine (Cognex).
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