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ABSTRACT

BACKGROUND

Cholinergic deficits are prominent in patients who have dementia associated with Par-
kinson’s disease. We investigated the effects of the dual cholinesterase inhibitor riva-
stigmine in such patients.

METHODS

Patients in whom mild-to-moderate dementia developed at least 2 years after they re-
ceived a clinical diagnosis of Parkinson’s disease were randomly assigned to receive
placebo or 3 to 12 mg of rivastigmine per day for 24 weeks. Primary efficacy variables
were the scores for the cognitive subscale of the Alzheimer’s Disease Assessment Scale
(ADAS-cog) and Alzheimer’s Disease Cooperative Study—Clinician’s Global Impres-
sion of Change (ADCS-CGIC). Secondary clinical outcomes were the scores for the Alz-
heimer’s Disease Cooperative Study—Activities of Daily Living, the 10-item Neuropsy-
chiatric Inventory, the Mini-Mental State Examination, Cognitive Drug Research
power of attention tests, the Verbal Fluency test, and the Ten Point Clock-Drawing test.

RESULTS

Atotal of 541 patients were enrolled, and 410 completed the study. The outcomes were
better among patients treated with rivastigmine than among those who received place-
bo; however, the differences between these two groups were moderate and similar to
those reported in trials of rivastigmine for Alzheimer’s disease. Rivastigmine-treated
patients had a mean improvement of 2.1 points in the score for the 70-point ADAS-cog,
from a baseline score of 23.8, as compared with a 0.7-point worsening in the placebo
group, from a baseline score of 24.3 (P<0.001). Clinically meaningful improvements
in the scores for the ADCS-CGIC were observed in 19.8 percent of patients in the riva-
stigmine group and 14.5 percent of those in the placebo group, and clinically meaning-
ful worsening was observed in 13.0 percent and 23.1 percent, respectively (mean score
at 24 weeks, 3.8 and 4.3, respectively; P=0.007). Significantly better outcomes were seen
with rivastigmine with respect to all secondary efficacy variables. The most frequent ad-
verse events were nausea (affecting 29.0 percent of patients in the rivastigmine group
and 11.2 percent of those in the placebo group, P<0.001), vomiting (16.6 and 1.7 per-
cent, P<0.001), and tremor (10.2 and 3.9 percent, P=0.01).

CONCLUSIONS

In this placebo-controlled study, rivastigmine was associated with moderate improve-
ments in dementia associated with Parkinson’s disease but also with higher rates of
nausea, vomiting, and tremor.
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EMENTIA IS COMMON AMONG PA-

tients with Parkinson’s disease, with an

average prevalence of 40 percent in cross-
sectional studies® and a cumulative prevalence ap-
proaching 80 percent.? The clinical phenotype is
characterized by cognitive slowing, attentional
deficits, and executive, visuospatial, and memory
impairments® and shares many clinical and patho-
logical similarities with dementia with Lewy bod-
ies.* Dementia associated with Parkinson’s dis-
ease is accompanied by a reduced quality of life for
both patients® and caregivers® and by rapid func-
tional and motor decline.”

The pathological correlates of dementia asso-
ciated with Parkinson’s disease are not fully es-
tablished, but numerous Lewy bodies are found
outside of the substantia nigra, and in most cases,
amyloid plaques and neurofibrillary tangles are
present.®1° Neurochemically, cholinergic deficits
are the most consistent findings associated with
cognitive and neuropsychiatric symptoms.**"*3 To
date, no treatment has been demonstrated to be ef-
fective. In a double-blind, placebo-controlled study,
McKeith et al.** showed that rivastigmine, an inhib-
itor of acetylcholinesterase and butyrylcholines-
terase, led to meaningful treatment benefits in pa-
tients with dementia with Lewy bodies. Preliminary
studies suggested that cholinesterase inhibitors
were beneficial in patients who had dementia asso-
ciated with Parkinson’s disease.>>*” Therefore, we
conducted a placebo-controlled study to evaluate
the efficacy and safety of 24 weeks of rivastigmine
(3 to 12 mg per day) in such patients.

METHODS

PATIENTS
Patients were men or women who were at least 50
years old and who had received a diagnosis of Par-
kinson’s disease according to the clinical diagnostic
criteria of the United Kingdom Parkinson’s Disease
Society Brain Bank (now known as the Queen-
Square Brain Bank)*® and a diagnosis of dementia
due to Parkinson’s disease according to the fourth
edition of the Diagnostic and Statistical Manual of Men-
tal Disorders (code 294.1).*° Patients had mild-to-
moderately severe dementia as defined by a Mini—
Mental State Examination (MMSE) score of 10 to
24, with the onset of symptoms occurring at least
two years after the diagnosis of Parkinson’s disease.
Patients were required to have contact with a re-
sponsible caregiver at least three days per week;

participants (if mentally competent or, if incompe-
tent, their legally authorized representatives) and
caregivers gave written informed consent. Exclu-
sion criteria included the presence of any primary
neurodegenerative disorder other than Parkinson’s
disease or other causes of dementia; a history of a
major depressive episode; the presence of an active,
uncontrolled seizure disorder; the presence of any
disability or unstable disease unrelated to Parkin-
son’s disease; known hypersensitivity to drugs sim-
ilar to rivastigmine; and the use of a cholinesterase
inhibitor or anticholinergic drugs during the four
weeks before randomization. No changes were per-
mitted in the dose of current dopaminergic medi-
cations within four weeks before and throughout
the study, nor was the commencement of treatment
with new psychotropic medications (exceptatypical
neuroleptic agents for acute psychosis) permitted
during this period.

Patients were recruited from centers in Austria,
Belgium, Canada, France, Germany, Italy, the Neth-
erlands, Norway, Portugal, Spain, Turkey, and the
United Kingdom. Before the study was begun, the
protocol, informed-consent form, and other infor-
mation provided to patients and caregivers were re-
viewed by the institutional review board at each
center. All procedures were conducted in accor-
dance with the ethical standards of the responsible
committee on human experimentation and with
the Helsinki Declaration as revised in 1983.

STUDY DESIGN

This was a 24-week randomized, multicenter,
double-blind, placebo-controlled clinical trial. Pa-
tients were randomly assigned to treatment with
3 to 12 mg of rivastigmine (Exelon, Novartis) per
day or placebo in a ratio of 2:1. The 2:1 ratio per-
mitted the collection of more safety data in the riva-
stigmine group. Treatment started with 1.5 mg of
rivastigmine or placebo twice daily. Doses were
increased by 3 mg per day at intervals of at least
4 weeks during a 16-week dose-escalation period.
The highest well-tolerated dose for each patient was
maintained for the rest of the study. Dose adjust-
ments were permitted in the case of adverse events
or other problems.

On entry into the double-blind phase, patients
were sequentially assigned the lowest available iden-
tification number at each center. Automated ran-
dom assignment of treatment was performed with
the use of a validated system, managed by Novartis
Drug Supply Management. Blocking was done ac-
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cording to the study center. All personnel directly
involved in the conduct of the study remained un-
aware of the treatment groups until all data had
been retrieved and finalized for analysis.

OUTCOMES
Efficacy assessments were made at baseline, week
16, and week 24. Primary efficacy variables were the
scores for the cognitive subscale of the Alzheimer’s
Disease Assessment Scale (ADAS-cog)?° and the
Alzheimer’s Disease Cooperative Study—Clinician’s
Global Impression of Change (ADCS-CGIC)** at
week 24, which were rated independently of each
other and of clinical and motor evaluations. The
cognitive portion of the ADAS assesses orientation,
memory, language, visuospatial, and praxis func-
tions. Scores can range from 0 to 70, with higher
scores indicating more severe impairment. The
ADCS-CGIC is a seven-point categorical scale that
provides a single global rating of change from base-
line. A score of 1 indicates marked improvement;
a score of 2, moderate improvement; a score of 3,
minimal improvement; a score of 4, no change; a
score of 5, minimal worsening; a score of 6, moder-
ate worsening; and a score of 7, marked worsen-
ing. Minimal changes were predefined as clinically
detectable changes that did not affect a patient’s
clinical status; moderate changes as definite, detect-
able changes that had a corresponding effect on
clinical status; and marked changes as those that
had a dramatic effect on clinical status. Raters for
the ADCS-CGIC were given special instructions to
discount, as far as possible, potential behavioral
and functional changes due to motor symptoms of
Parkinson’s disease. Before the study was initiated,
investigators received two days of training on out-
come measures to ensure that test administration
was consistent across centers.

Secondary clinical outcome variables were the
24-week scores for six instruments: the Alzheimer’s
Disease Cooperative Study—Activities of Daily Living
scale (ADCS-ADL), for which scores can range from
0 to 78 points, with higher scores indicating better
functioning??; the 10-item Neuropsychiatric Inven-
tory (NPI-10), for which scores can range from 0 to
120 points, with higher scores indicating more fre-
quent or more severe behavioral symptoms?3; the
MMSE, for which scores can range from 0 to 30
points, with higher scores indicating better mental
status®*; the Cognitive Drug Research (CDR) Com-
puterized Assessment System power of attention
tests, which assess simple and complex reaction

times and digitvigilance, measured in milliseconds,
with higher scores indicating worse attention®>; and
for the assessment of executive functions, the Delis—
Kaplan Executive Function System (D-KEFS) Verbal
Fluency test, which requires patients to produce as
many words per minute as they can, starting with a
particular letter, with higher scores indicating better
performance,?® and the Ten Point Clock-Drawing
test, for which scores can range from 0 to 10 points,
with higher scores indicating better performance.?”

Safety evaluations included recording all adverse
events, results of laboratory tests, electrocardio-
graphic results (obtained at screening and week
24), vital signs, and body weight (all visits). Adverse
events were coded with the use of a standard glos-
sary. A central laboratory conducted all laboratory
evaluations. Changes in symptoms of parkinson-
ism were assessed at baseline and at weeks 16 and
24 by means of the motor-examination section
(part I1I) of the Unified Parkinson’s Disease Rating
Scale (UPDRS), for which scores can range from
0 to 108 points, with higher scores indicating more
severe motor symptoms.>® Concomitant medica-
tions and dose changes were recorded.

STATISTICAL ANALYSIS

Six-month data from studies of the effect of riva-
stigmine in patients with Alzheimer’s disease show
that the standard deviation for the change from
baseline in the ADAS-cog score ranges from 6 to
7 points. To ensure that the study had adequate
statistical power in case there was greater variabil-
ity in the score among patients with Parkinson’s
disease, we assumed a standard deviation of 7.5
points. With the use of a two-sided test with a sig-
nificance level of 0.05, the enrollment of 531 pa-
tients was required for the study to be able to de-
tect differences of more than 2.25 points in the
ADAS-cog scores, and 525 patients were required
to detect differences of more than 0.40 point in the
ADCS-CGIC scores. Therefore, to ensure that the
study had adequate statistical power, we planned
to enroll 540 patients: 360 were to be assigned to
rivastigmine and 180 to placebo.

Patients who received at least one dose of study
medication and had at least one safety evaluation
after baseline were included in the safety analysis.
The primary efficacy population was predefined as
all randomized patients who received at least one
dose of study medication and who were assessed for
one of the primary efficacy variables at baseline and
atleast once after baseline, whether or not they were
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receiving study drug at that time. Patients who dis-
continued treatment prematurely were encouraged
to attend assessments at predefined times; when
available, the results of these assessments were used
for efficacy analyses. We used the last-observation-
carried-forward method to impute values if no fol-
low-up information was available. Because execu-
tive-function tests were not performed at all sites,
analyses involving these tests included only patients
who actually took these tests.

Statistical analyses were performed with the use
of SAS software, version 8. Changes from baseline
in the ADAS-cog scores were assessed by means of
analysis of covariance, with baseline values used as
covariates and treatment groups and countries as
factors (centers in a given country were pooled for
analysis). The main analysis of the ADCS-CGIC
scores was based on a Cochran-Mantel-Haenszel
test with the use of modified ridit scores (van Elter-
en test), with country as the stratification variable.

Secondary efficacy variables were analyzed by means
of analysis of covariance, with treatment, country,
and the corresponding baseline measurement used
as covariates, or a Cochran—-Mantel-Haenszel test.
Frequencies of adverse events were compared be-
tween groups by means of Fisher’s exact test. All
reported P values are two-sided. There were no in-
terim analyses.

The study was funded by Novartis and designed
jointly by Novartis and the EXPRESS (Exelon in Par-
kinson’s Disease Dementia Study) Study Manage-
ment Group. Data were collected by investigators
and coinvestigators, entered into a central database,
and analyzed by Novartis. Novartis and the princi-
pal investigator vouch for the data and data analy-
sis. A writing committee prepared an initial draft
of the manuscript, based on a draft report provid-
ed by Novartis, and all authors contributed to its
finalization through an iterative review process. No-
vartis placed no limitations on publication.

541 Patients underwent
randomization

362 Assigned to
rivastigmine

99 Prematurely discontinued the study
62 (17.1%) Had adverse events
21 (5.8%) Withdrew consent
4 (1.1%) Were lost to follow-up
5 (1.4%) Had a protocol violation
4 (1.1%) Died
2 (0.6%) Had unsatisfactory
therapeutic results
1 (0.3%) Had abnormal test results

263 (72.7%)
Completed treatment

179 Assigned to
placebo

32 Prematurely discontinued the study

14 (7.8%) Had adverse events

2 (1.1%) Withdrew consent
(0.6%) Was lost to follow-up

(1.1%) Had a protocol violation
(3.9%) Died
(2.2%) Had unsatisfactory
therapeutic results
2 (1.1%) Had an “administrative

problem”

1
2
7
4

147 (82.1%)
Completed treatment

Figure 1. Study Assignment and Outcome.

for the patient’s discontinuation of the study.

All instances of the withdrawal of consent were evaluated to determine whether an adverse event was the reason for
withdrawal. If an adverse event contributed to the withdrawal of consent, then an adverse event was listed as the reason
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RESULTS

STUDY POPULATION

The first patient underwent randomization in Oc-
tober 2002, and recruitment was completed in July
2003. A total of 541 patients underwent randomiza-
tion (Fig. 1): 362 patients were assigned to receive
rivastigmine, and 179 to receive placebo. The mean
age of the patients was 72.7 years, and 35.1 percent
of the patients were women. Baseline demographic
and background characteristics are summarized
in Table 1; there were no significant differences in
these characteristics between the two groups. All
randomized patients received at least one dose of
study drug.

Most patients (493 of 541, or 91.1 percent) had
coexisting medical conditions at baseline. The most
common were psychiatric disorders (in 218 pa-
tients, or 40.3 percent), such as depression, anxi-
ety, insomnia, and psychosis, and vascular disorders
(in 192, or 35.5 percent), such as hypertension and
orthostatic hypotension. Among the patients who
were receiving central nervous system drugs at base-
line, the dose of antipsychotic drugs was decreased
or treatment was discontinued during the study in
4 patients in the rivastigmine group (1.1 percent)
and 3 patients in the placebo group (1.7 percent)
and increased in 9 patients (2.5 percent) and 7 pa-
tients (3.9 percent), respectively; treatment with
these drugs was initiated during the study in 26 pa-
tients (7.2 percent) and 20 patients (11.2 percent),
respectively. The dose of dopaminergic drugs was
decreased or treatment was discontinued during
the study in 11 patients in the rivastigmine group
(3.0 percent) and 9 patients in the placebo group
(5.0 percent); increased in 21 (5.8 percent) and
7 (3.9 percent), respectively; and introduced in 34
(9.4 percent) and 16 (8.9 percent), respectively.

A total of 501 patients were included in the effi-
cacy analysis; 27 patients were excluded from the
rivastigmine group and 13 from the placebo group
because no post-baseline efficacy data for either
primary outcome measure were available for them.
A total of 131 patients (24.2 percent) discontinued
the study prematurely: 27.3 percent of those in the
rivastigmine group and 17.9 percent of those in the
placebo group (Fig. 1). Adverse events were the pri-
mary reason for discontinuation, resulting in the
withdrawal of 17.1 percent of patients in the riva-
stigmine group and 7.8 percent of patients in the
placebo group.

Table 1. Baseline Characteristics of All Randomized Patients.*
Rivastigmine
Group Placebo Group
Characteristic (N=362) (N=179)
Age —yr 72.8+6.7 72.416.4
Sex —no. (%)
Male 234 (64.6) 117 (65.4)
Female 128 (35.4) 62 (34.6)
Race or ethnic group — no. (%)
White 360 (99.4) 179 (100)
Other 2 (0.6) 0
Years of education 8.8+4.1 9.2£3.9
CNS medications — no. (%)
Antipsychotic agents 100 (27.6) 47 (26.3)
Antidepressants 102 (28.2) 42 (23.5)
Benzodiazepines, sedatives, hypnotics 74 (20.4) 35 (19.6)
Levodopa 346 (95.6) 169 (94.4)
Dopamine agonists 165 (45.6) 83 (46.4)
Time since diagnosis of Parkinson’s 8.7+5.7 9.5£5.9
disease —yr
Modified Hoehn and Yahr stage
—no. (%)§
0 1(0.3) 0
1.0-2.5 181 (50.0) 85 (47.5)
3.0 114 (31.5) 63 (35.2)
4.0 51 (14.1) 28 (15.6)
5.0 15 (4.1) 2 (L.1)
UPDRS part Il (motor function score)q 34.0£14.6 32.2+13.2
Time since diagnosis of dementia — yr 1.1+1.4 1.3£1.9
Time between diagnosis of Parkinson’s 6.6+5.2 7.3£5.2
disease and first symptoms of
dementia —yr
MMSE score| 19.4+3.8 19.2+4.1

* Plus—minus values are means +SD.

 Race or ethnic group was determined by the investigators and recorded on the
case-report form with the use of the following categories; “Caucasian,”
“Black,” “Oriental,” or “Other.”

i This category refers to central nervous system (CNS) medications taken with-
in four weeks before the start of the study.

§ Part V of the United Parkinson’s Disease Rating Scale (UPDRS) is a staging
instrument. Stage 1 indicates unilateral disease, and stages 4 and 5 advanced
bilateral disease. Data were missing for one patient in the placebo group.

9§ Scores for the UPDRS part I1l can range from 0 to 108, with higher scores indi-
cating more severe motor symptoms.

| Scores for the Mini—-Mental State Examination (MMSE) can range from 0 to
30, with higher scores indicating better mental status. Values are based on the
efficacy population of 335 patients in the rivastigmine group and 166 patients
in the placebo group.
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Table 2. Results of the Efficacy Analysis.*

Variable No. of Patients Baseline Score Change at Week 24 ~ Between-Group Difference at Week 24
Value P Value
mean +SD
Primary efficacy variables
ADAS-cog score
Rivastigmine 329 23.8+10.2 -2.1+8.2 2.907
Placebo 161 24.3£10.5 0.7+7.5 <0.001
ADCS-CGIC score
Rivastigmine 329 — 3.8+£1.4 0.5
Placebo 165 — 4315 0.007
Secondary efficacy variables
ADCS-ADL score
Rivastigmine 333 41.6+18.6 -1.1+12.6 2.50 0.02
Placebo 165 41.2+17.7 -3.6+10.3
NPI-10 score
Rivastigmine 334 12.7+11.7 -2.0+£10.0 2157 0.02
Placebo 166 13.2+13.0 0.0+10.4
MMSE score
Rivastigmine 335 19.5+3.8 0.8+3.8 1.00 0.03
Placebo 166 19.2+£4.0 -0.2£3.5
CDR power of attention tests (msec)
Rivastigmine 328 2197.0+1170.2 -31.0+989.8 294.84% 0.009
Placebo 158 2490.5+2314.8 142.7+1780.2
D-KEFS Verbal Fluency Test (total no.
of correct responses)
Rivastigmine 258 13.9+9.5 1.7+6.8 2.80 <0.001:
Placebo 144 14.5+9.4 -1.116.4
Ten Point Clock-Drawing score
Rivastigmine 49 3.4+3.7 0.5+2.5 1.10 0.02:
Placebo 30 2.9+3.8 -0.6x2.4

s

* Scores for the cognitive subscale of the Alzheimer’s Disease Assessment Scale (ADAS-cog) can range from 0 to 70, with higher scores indicat-

ing more severe impairment; decreases in scores indicate improvement. Scores for the Alzheimer’s Disease Cooperative Study—Clinician’s
Global Impression of Change (ADCS-CGIC) can range from 1 to 7, with a score of 1 indicating marked improvement; a score of 2, moderate
improvement; a score of 3, minimal improvement; a score of 4, no change; a score of 5, minimal worsening; a score of 6, moderate worsening;
and a score of 7, marked worsening. There are no baseline scores for the ADCS-CGIC because this tool assesses change. Scores for the Alz-
heimer's Disease Cooperative Study—Activities of Daily Living (ADCS-ADL) can range from 0 to 78, with higher scores indicating better function-
ing. Scores for the 10-item Neuropsychiatric Inventory (NPI-10) can range from 0 to 120, with higher scores indicating more frequent or more
severe behavioral symptoms. Scores for the Mini—-Mental State Examination (MMSE) can range from 0 to 30, with higher scores indicating bet-
ter mental function. Higher scores for the Cognitive Drug Research (CDR) computerized assessment system power of attention tests indicate
worse performance. Higher scores for the Delis—Kaplan Executive Function System (D-KEFS) Verbal Fluency test and the Ten Point Clock-Drawing
test indicate better performance.

i The value is the modeled treatment difference (difference of least-square means).
: Because executive-function tests were not performed at all sites, analyses involving these tests included only patients who actually took these tests.

EFFICACY

2514

The mean dose of rivastigmine was 8.6 mg per day
at the end of the dose-escalation phase and re-
mained stable throughout the maintenance phase.
At the end of the study, 201 patients (55.5 percent)
were receiving 9 to 12 mg of rivastigmine per day,

N ENGL J MED 351;24 WWW.NEJM.ORG

76 (21.0 percent) were receiving at least 6 mg but
less than 9 mg per day, 83 (22.9 percent) were re-
ceiving atleast 3 mg but less than 6 mg per day, and
2 (0.6 percent) were receiving less than 3 mg per day.

As compared with patients in the placebo group,
patients who were receiving rivastigmine had sig-
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nificant improvements in ADAS-cog scores at week
24 (mean improvement of 2.1 points, as compared
with a worsening of 0.7 point in the placebo group;
P<0.001), representing an 8.8 percentimprovement
in the rivastigmine group and a 2.9 percent deterio-
ration in the placebo group, yielding an absolute
difference of 11.7 percent (Table 2 and Fig. 2A).
The mean scores for the ADCS-CGIC at week 24
were 3.8 in the rivastigmine group and 4.3 in the
placebo group; an analysis comparing outcomes in
the seven possible response categories (marked,
moderate, or minimal improvement; no change; or
marked, moderate, or minimal worsening) revealed
that significantly more patients had a favorable out-
come in the rivastigmine group than in the placebo
group (P=0.007) (Table 2 and Fig. 2B).

An analysis of those with a predefined response
(any improvement) confirmed this result (40.8 per-
cent of patients in the rivastigmine group had a fa-
vorable outcome, as compared with 29.7 percent
of those in the placebo group; P=0.02). Clinically
meaningful (moderate or marked) improvement
was observed in 19.8 percent of patients in the riva-
stigmine group and 14.5 percent of those in the
placebo group. More patients in the placebo group
than in the rivastigmine group had worsening
symptoms (42.5 percentvs. 33.7 percent); marked
or moderate worsening was seen in 13.0 percent of
patients in the rivastigmine group and 23.1 percent
of those in the placebo group.

Results of the analysis of secondary efficacy var-
iables are shown in Table 2. Rivastigmine provided
significant benefits over placebo, as reflected by the
changes in the scores for the ADCS-ADL (P=0.02),
NPI-10 (P=0.02), MMSE (P=0.03), CDR power of
attention tests (P=0.009), D-KEFS Verbal Fluency
test (P<0.001), and the Ten Point Clock-Drawing
test (P=0.02). In addition, significantly more pa-
tients in the rivastigmine group than in the place-
bo group had an improvement of at least 30 percent
on the NPI-10 scores (45.4 percent vs. 34.6 per-
cent, P=0.03).

To investigate possible bias owing to the exclu-
sion of 40 patients from the efficacy analyses (pa-
tients who underwent randomization but for whom
no data were available on primary efficacy variables
after baseline), we performed a prospectively de-
fined sensitivity analysis, including these patients
and assuming no change from baseline in their pri-
mary outcome variables. We performed two further
analyses, one including patients who had post-base-
line efficacy assessments but did not complete the
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Figure 2. Results of the Primary Efficacy Analysis in the Efficacy Population.

Panel A shows the changes from baseline in the score for the cognitive sub-
scale of the Alzheimer’s Disease Assessment Scale (ADAS-cog). Scores can
range from 0 to 70, with higher scores indicating more severe impairment
and decreases in scores indicating improvement. Panel B shows the scores
for the Alzheimer’s Disease Cooperative Study—Clinician’s Global Impression
of Change (ADCS-CGIC) at 24 weeks. Minimal changes were predefined as
those that were clinically detectable but that did not affect a patient’s clinical
status; moderate changes were defined as definite, detectable changes that
had a corresponding effect on clinical status; and marked changes were de-
fined as those that had a dramatic effect on clinical status. P=0.007 for the
overall difference between groups at 24 weeks. A few patients in the efficacy
analysis had missing data on either of the two primary end points at week 24.

study (last-observed efficacy data were carried for-
ward in the case of missing values) and an analysis
that included only patients with data, without im-
putation of missing values. Results from these
three analyses were consistent with findings in the
primary population (data not shown). Additional
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analyses of the effects of country and center did not
reveal patterns affecting the interpretation of the
results.

TOLERABILITY AND SAFETY

The predominant adverse events were cholinergic in
nature, the most frequent being nausea (affecting
29.0 percent of patients in the rivastigmine group
and 11.2 percent of those in the placebo group,
P<0.001) and vomiting (affecting 16.6 percent and
1.7 percent, respectively; P<0.001) (Table 3). Most
adverse events were mild or moderate. The occur-
rence of adverse events rated as serious was similar
in both groups (13.0 percent in the rivastigmine
group and 14.5 percent in the placebo group, P=
0.69). There were 11 deaths (4 in the rivastigmine
group and 7 in the placebo group). There was a
mean (£SD) weight loss 0of 1.18+3.66 kg in the riva-
stigmine group and 1.53+4.38 kg in the placebo
group at week 24.

Parkinsonian symptoms were reported as ad-
verse events more frequently in the rivastigmine
group than in the placebo group (27.3 percent vs.
15.6 percent, P=0.002). These events were most
commonly manifested as tremor (affecting 10.2
percent of patients in the rivastigmine group, as
compared with 3.9 percent of those in the place-

Any

Nausea
Vomiting
Tremor
Diarrhea
Anorexia
Falls
Dizziness
Hypotension

Constipation

Confusion

Adverse Event

Hallucinations

Table 3. Most Frequently Reported Adverse Events.*
Rivastigmine Group Placebo Group
(N=362) (N=179) P Value
no. (%)

303 (83.7) 127 (70.9) <0.001
105 (29.0) 20 (11.2) <0.001
60 (16.6) 3(1.7) <0.001

(10 2) 7 (3.9) 0.01

6(7.2) 8 (4.5) 0.26

22 (6.1) 5(2.8) 0.14

21 (5.8) 11 (6.1) 0.85

( 8) 2 (L.1) 0.01

9(5.2) 14 (7.8) 0.25

7 (4.7) 12 (6.7) 0.32

17 (4.7) 17 (9.5) 0.04

13 (3.6) 10 (5.6) 036

6 (L.7) 9 (5.0) 0.05

Orthostatic hypotension

%

are reported.

* Adverse events occurring in at least 5 percent of the patients in either group
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bo group; P=0.01), although tremor was severe
enough to cause withdrawal from the study of only
1.7 percent of patients in the rivastigmine group
and none of the patients in the placebo group
(P=0.19). No other parkinsonian symptom (brady-
kinesia, dystonia, or muscle rigidity) accounted for
more than 0.6 percent of withdrawals in either
group. The difference with regard to the incidence
of parkinsonian symptoms as adverse events was
not reflected in significant differences in UPDRS
motor scores between the two groups (P=0.83), in-
cluding tremor-related items (P=0.84).

Other adverse events that contributed to prema-
ture withdrawal from the study included nausea
(in 3.6 percent of patients in the rivastigmine group
and 0.6 percent of those in the placebo group,
P=0.04) and vomiting (in 1.9 percent and 0.6 per-
cent, respectively; P=0.28). There were no signifi-
cant differences between the groups with respect to
clinically relevant changes in the results of labora-
tory tests, electrocardiograms, and vital signs.

DISCUSSION

As compared with placebo, rivastigmine produced
moderate but significant improvements in global
ratings of dementia, cognition (including measures
of executive functions and attention), and behavior-
al symptoms among patients with dementia asso-
ciated with Parkinson’s disease. The magnitude of
the effects (i.e., the difference between rivastigmine
and placebo) in terms of the scores for the ADAS-
cog and ADCS-CGIC were similar to those observed
among patients with Alzheimer’s disease who were
treated with cholinesterase inhibitors.2>3° Scores
for the ADAS-cog are a composite of various cogni-
tive functions, and it is difficult to assign a single
clinical meaning to a mean change in the score,
since this can represent changes of different mag-
nitude in individual domains, varying from patient
to patient. A change in the ADAS-cog score of three
to four points is thought to represent six months of
symptom progression in patients with Alzheimer’s
disease,®* and this figure is frequently used as a ref-
erence in reporting the results of clinical trials in-
volving patients with Alzheimer’s disease.

Similar figures indicating the rate of progres-
sion as measured by the ADAS-cog score, however,
are lacking for dementia associated with Parkin-
son’s disease. In our study, patients receiving riva-
stigmine had a mean improvement of 2.1 points

DECEMBER 9, 2004

Downloaded from www.nejm.org at UNIVERSITY COLLEGE LONDON on July 9, 2008 .
Copyright © 2004 Massachusetts Medical Society. All rights reserved.



RIVASTIGMINE FOR DEMENTIA ASSOCIATED WITH PARKINSON’S DISEASE

from a baseline score of 23.8 on the 70-point
ADAS-cog scale, and those receiving placebo had
a mean decline of 0.7 point (from a baseline score
of 24.3) over a six-month period. Results obtained
in a clinical trial, however, may not reflect the nat-
ural rate of deterioration in untreated patients.
Whether these improvements are maintained over
the long term in this chronic disorder is not known.

More patients in the rivastigmine group than in
the placebo group had an improvement in the
ADCS-CGIC score, whereas more patients in the
placebo group worsened. On this scale minimal
changes were predefined as clinically detectable
changes that did not affect a patient’s clinical status;
moderate changes as definite, detectable changes
that had a corresponding effect on clinical status;
and marked changes as those that had a dramatic
effect on clinical status. A higher percentage of
patients in the rivastigmine group than in the place-
bo group had a moderate or marked improvement
(19.8 percent vs.14.5 percent), whereas the oppo-
site was true for moderate or marked worsening
(13.0 percentvs. 23.1 percent). The absolute differ-
ences in the rates of improvement were small, and
the majority of patients who were treated with riva-
stigmine (80.2 percent) had no clinically mean-
ingful improvement, as reflected by ADCS-CGIC
scores.

The profile of adverse events was compatible
with an underlying mechanism of cholinergic stim-
ulation. The most common were nausea and vom-
iting, consistent with published data on patients
with Alzheimer’s disease. Worsening of parkinso-
nian symptoms, mainly tremor, was more frequent
among rivastigmine-treated patients but rarely re-
sulted in withdrawal from the study. These reports
were not reflected in changes in the overall scores
or scores for individual items on the UPDRS motor-
function assessments at week 16 and at study ter-
mination, as compared with baseline scores or
scores in the placebo group. These findings indi-

cate that at least subjective worsening of parkin-
sonian symptoms, notably tremor, may occur in
a subgroup of patients and must be specifically
looked for during treatment. Taking into account
the expected effect sizes and potential issues of
tolerability, physicians should evaluate each patient
individually before deciding to initiate treatment
with rivastigmine.

In conclusion, rivastigmine resulted in a mod-
erate but significant improvement in all symptoms
of dementia associated with Parkinson’s disease.
The most frequent adverse events were nausea,
vomiting, and tremor. In patients with Parkinson’s
disease, dementia is a major prognostic factor for
progressive disability and nursing home placement,
and thus our findings may have implications for

clinical practice.
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APPENDIX

The following were principal investigators in this study: Austria — W. Poewe; Belgium — P.P. DeDeyn, R. Dom, A. Jeanjean, E. Salmon;
Canada —S. Chouinard, G. Marotta, T. de Mendis, M. Panisset, E. Pourcher, A. Robillard, T. Rosenberg; France —J.-P. Azulay, J. Boulliat,
A. Destee, E. Durif, L. Lacomblez, R. Marié, P. Pollak, E. Tison, J. Touchon; Germany — D. Backhaus, R. Bodenschatz, G. Deuschl, G. Ebers-
bach, J. Faiss, T. Gasser, E. Klostermann, W. Mattern, W. Oertel, B. Rathay, H. Sommer, K. Tinschert; Italy — G. Abbruzzese, A. Albanese,
P. Barone, U. Bonuccelli, M. Canesi, L. Grimaldi, G. Meco, G. Nordera, M. Onofj, P. Stanzione, C.A. Tassinari; the Netherlands — T. van
Laar, E. Wolters; Norway — D. Aarsland; Portugal — M. Rosa; Spain — G. Amer, E. Balaguer, M. Calopa, J. Kulisevsky, J. Lopez, D. Mateo,
J. Pefia, E. Tolosa; Turkey — B. Elibol, M. Emre (lead investigator), S. Ozekmekci; United Kingdom — A. Bayer, D. Burn, J. Byrne, D.
Gunawardena, A. Lees, M.-H. Marion, C. McWilliam, M. Steiger, S. Vethanayagam.
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