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A B S T R A C T

Background

** This review is awaiting update with a new protocol. The methods used for the review were acceptable when the review was published
but do not meet contemporary standards, and the review is also considerably out of date. Therefore, readers should note that the review
may not represent a reliable basis for decision making. **

Since the introduction of the first cholinesterase inhibitor (ChEI) in 1997, most clinicians and probably most patients would consider the
cholinergic drugs, donepezil, galantamine and rivastigmine, to be the first line pharmacotherapy for mild to moderate Alzheimer's disease.

The drugs have slightly diEerent pharmacological properties, but they all work by inhibiting the breakdown of acetylcholine, an important
neurotransmitter associated with memory, by blocking the enzyme acetylcholinesterase. The most that these drugs could achieve is to
modify the clinical manifestations of Alzheimer's disease. Cochrane reviews of each ChEI for Alzheimer's disease have been completed.

Objectives

To assess the eEects of donepezil, galantamine and rivastigmine in people with mild, moderate or severe dementia due to Alzheimer's
disease based on evidence summarised in three existing Cochrane Reviews

Search methods

The Cochrane Dementia and Cognitive Improvement Group's Specialized Register was searched using the terms 'donepezil', 'E2020' ,
'Aricept' , galanthamin* galantamin* reminyl, rivastigmine, exelon, "ENA 713" and ENA-713 on 12 June 2005. This Register contains up-to-
date records of all major health care databases and many ongoing trial databases.

Selection criteria

All unconfounded, blinded, randomized trials of at least six months in which treatment with a ChEI at the usual recommended dose was
compared with placebo or another ChEI for patients with mild, moderate or severe dementia due to Alzheimer's disease.

Data collection and analysis

Data were extracted by one reviewer (JSB), pooled where appropriate and possible, and the pooled treatment eEects, or the risks and
benefits of treatment, estimated.

Main results

The results of 10 randomized, double blind, placebo controlled trials demonstrate that treatment for 6 months, with donepezil,
galantamine or rivastigmine at the recommended dose for people with mild, moderate or severe dementia due to Alzheimer's disease
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produced improvements in cognitive function, on average -2.37 points (95%CI -2.73 to -2.02, p<0.00001), in the midrange of the 70 point
ADAS-Cog Scale. Study clinicians rated global clinical state more positively in treated patients. Benefits of treatment were also seen on
measures of activities of daily living and behaviour. None of these treatment eEects are large.

The eEects are similar for patients with severe dementia, although there is very little evidence, from only two trials.

More patients leave ChEI treatment groups, (29%), than leave the placebo groups (18%).

There is evidence of more adverse events in total in the patients treated with a ChEI than with placebo. Although many types of adverse
event were reported, nausea, vomiting, diarrhoea, were significantly more frequent in the ChEI groups than in placebo.

There is only one randomized, double blind study in which two ChEIs are compared, donepezil compared with rivastigmine.
There is no evidence of a diEerence between donepezil and rivastigmine for cognitive function, activities of daily living and behavioural
disturbance at two years. Fewer patients suEer adverse events on donepezil than rivastigmine.

Authors' conclusions

The three cholinesterase inhibitors are eEicacious for mild to moderate Alzheimer's disease. Despite the slight variations in the mode of
action of the three cholinesterase inhibitors there is no evidence of any diEerences between them with respect to eEicacy. The evidence
from one large trial shows fewer adverse events associated with donepezil compared with rivastigmine.

P L A I N   L A N G U A G E   S U M M A R Y

Cholinesterase inhibitors (ChEIs), donepezil, galantamine and rivastigmine are e6icacious for mild to moderate Alzheimer's disease

Alzheimer's disease is the commonest cause of dementia aEecting older people, and is associated with loss of cholinergic neurons in parts
of the brain. Cholinesterase inhibitors (ChEIs), donepezil, galantamine and rivastigmine, delay the breakdown of acetylcholine released
into synaptic cleOs and so enhance cholinergic neurotransmission.
The three cholinesterase inhibitors are eEicacious for mild to moderate Alzheimer's disease. Despite the slight variations in the mode of
action of the three cholinesterase inhibitors there is no evidence of any diEerences between them with respect to eEicacy. The evidence
from one large trial shows fewer adverse events associated with donepezil compared with rivastigmine.

Cholinesterase inhibitors for Alzheimer's disease (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

2



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

B A C K G R O U N D

Since the introduction of the first cholinesterase inhibitor (ChEI) in
1997, most clinicians and probably most patients would consider
the cholinergic drugs, donepezil, galantamine and rivastigmine, to
be the first line pharmacotherapy for Alzheimer's disease. They are
all licensed for mild to moderate Alzheimer's disease.

The drugs have slightly diEerent pharmacological properties, but
they all work by inhibiting the breakdown of acetylcholine, an
important neurotransmitter associated with memory, by blocking
the enzyme acetylcholinesterase. The most that these drugs could
achieve is to modify the manifestations of Alzheimer's disease.
Cochrane reviews of each ChEI for Alzheimer's disease have been
completed (Birks 2005, Birks 2005b and Loy 2005). All the available
evidence, published and unpublished, relating to the studies of
the ChEIs has been identified, evaluated and described. The
methodological quality of each study has been assessed, and those
meeting the requirements of the protocol, the randomized, placebo
controlled studies which test any dose of a ChEI in patients with
AD, are included. Where the studies are considered suEiciently
similar, in terms of the patient population, the dose, the duration of
treatment, for the results to be interpretable in clinical terms, the
results for each outcome may be combined in a meta-analysis.

There are 23 included studies of donepezil (5272 patients
randomized), 9 of rivastigmine (3449 patients randomized) and 9 of
galantamine (5194 patients randomized) in the Cochrane reviews.
The objective of the majority of these studies is to evaluate the
eEicacy and tolerability of a ChEI, by detecting diEerences between
the rate of deterioration of cognitive function between treatment
and placebo groups over either 3 or 6 months. Cognitive function
is usually assessed by measuring the ADAS-Cog (the cognitive scale
of the Alzheimer's Disease and Associated Disorders Scale (Rosen
1984)) or MMSE (the Mini Mental State Examination) (Folstein 1975)
score of a patient. In addition the clinician's overall impression
of change and measures of behaviour and the ability to carry
out activities of daily living have been assessed in some of the
studies. The average age of patients in a study is between 72
and 78 years, with one exception, a study of older patients of
mean age 86 years. The diagnosis is Alzheimer's disease, according
to standardized criteria of National Institute of Neurological,
Communicative Disorders and Stroke and Alzheimer's Disease and
Related Disorders Association (NINCDS-ADRDA (McKhann 1987)
and Diagnostic and Statistical Manual, DSM-III-R (APA 1987)) which
is mild to moderate usually defined as a MMSE between 10 or 11 and
24 or 26. There are two studies of patients with more severe disease
(MMSE 5 to 17) and one of mild disease. Most of these studies
are funded by the pharmaceutical company that manufactures or
markets the drug.

The three reviews reach similar conclusions, that, at certain doses
greater than the lowest doses tested, the ChEIs show eEicacy in
cognitive function, activities of daily living, behaviour and global
clinical state compared with placebo for treatment of up to 12
months duration, but the eEects are small. For the same doses
there were significantly more patients leaving the study before
the end of treatment from the ChEI treatment groups than from
placebo and there were more adverse eEects such as nausea,
vomiting, diarrhoea, anorexia, headache and abdominal pain,
associated with the ChEI than with placebo. A titration period of

about 3 months is needed to develop tolerance and to minimize the
side eEects.

Despite the evidence from the clinical studies and the intervening
clinical experience the debate on whether ChEIs are eEective
continues.

Recently four randomized trials, three single blind, and one double
blind, each comparing two ChEIs, have been completed and the
results published.
It would be informative to line up the evidence from the three drugs
side by side, and pool the results if homogeneous, and to evaluate
the direct comparisons between the drugs.
It is not necessary to repeat the vast amount of evidence
found in the three existing reviews. This review is limited to
considering the evidence relating to the dosages recommended
by the manufacturers for clinical use. The doses included are
10 mg/day once a day for donepezil, 24 mg/day divided into 2
doses for galantamine, and 6-12 mg/day divided into 2 doses for
rivastigmine. These doses may not be strictly equivalent, but the
manufacturers have chosen them to balance beneficial and adverse
eEects and it is appropriate that we examine the evidence for the
doses that are more likely to be in use.

There is other evidence available from studies which are not
randomized and double blind, the open label extension studies.
These studies recruit patients who have been participating in a
phase 3 randomized, double blind placebo controlled study to
continue on open label treatment. There are reports of further
analyses of the data from the randomized double blind studies
for subgroup of patients defined by severity of disease or by the
presence of vascular risk factors.

Providers of health care, such as the NHS in the UK, question
the cost eEectiveness of the ChEIs. The question usually asked is
whether the cost of health resource use associated with caring for
somebody with Alzheimer's disease, and this is usually defined
as cost to the public purse, is reduced suEiciently when they are
prescribed a ChEI to cover the cost of the drug. In addition doctors
and patients are not unaware of the cost of the ChEIs, but when
evaluating the cost eEectiveness they would include the costs of
informal and formal care provided by the family of the patient.
There have been several economic evaluations of the ChEIs.
Because there are very little data from randomized controlled
trials describing the progression of patients with and without ChEI
treatment of longer than one year, the estimates of costs depend
on extrapolation of the results from the clinical trials to predict the
time until full time care in an institution is needed. Inevitably these
models depend on many assumptions and interpretation of the
economic evaluations is not straightforward.

This review aims to present an overview of the evidence for the
eEicacy, the eEectiveness and the cost eEectiveness of ChEIs as
a group. It draws on data extracted and analysed in the three
Cochrane reviews on donepezil (Birks 2005), rivastigmine (Birks
2005b) and galantamine (Loy 2005).

O B J E C T I V E S

To assess the eEects of donepezil, galantamine and rivastigmine in
people with mild, moderate or severe dementia due to Alzheimer's
disease based on evidence summarised in three existing Cochrane
Reviews.

Cholinesterase inhibitors for Alzheimer's disease (Review)
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M E T H O D S

Criteria for considering studies for this review

Types of studies

All unconfounded, randomized, double blind trials designed to
evaluate the eEicacy and tolerability of a ChEI, of patients with
dementia due to Alzheimer's disease in which treatment with a
ChEI was administered for approximately 6 months or longer and
compared with a placebo group or another ChEI were studied. Trials
in which the allocation to treatment or control was not randomized,
were excluded. Trials that did not report results, or did not report
them with suEicient detail for inclusion in the meta-analyses were
excluded.

Types of participants

Patients were diagnosed as having probable Alzheimer's disease
using accepted criteria such as ICD-10, DSM (APA 1987) and NINCDS-
ADRDA (McKhann 1987).

Types of interventions

A ChEI given at the dose recommended as optimal by the
manufacturing pharmaceutical company (donepezil 10mg/day in
one dose, galantamine 24mg/day in two doses, and rivastigmine
6-12mg/day in 2 doses).

Types of outcome measures

The primary outcomes of interest are:
1. cognitive function (as measured by psychometric tests)
2. clinical global impression
3. changes in global disease severity
4. performance of activities of daily living
5. behavioural disturbance
6. quality of life
7. eEect on carer
8. dependency (such as institutionalization)
9. death
10. acceptability of treatment as measured by withdrawal from trial
11. safety as measured by the incidence of adverse events
(including side-eEects) leading to withdrawal
12. use of health care resources
13. costs.

Physiological outcomes such as plasma levels, changes on
functional imaging or EEG changes are noted but not assessed as
they are not primarily measures of eEicacy.

Search methods for identification of studies

The Cochrane Dementia and Cognitive Improvement Group's
Specialized Register was searched using the terms 'donepezil',
'E2020' , 'Aricept' , galanthamin* galantamin* reminyl, rivastigmine,
exelon, "ENA 713" and ENA-713 on 12 June 2005. This Register
contains up-to-date records of all major health care databases and
many ongoing trial databases.

The Specialized Register at that time contained records from the
following databases:
CENTRAL: January 2005 (issue 1);
MEDLINE: 1966 to 2005/02;
EMBASE: 1980 to 2005/01;
PsycINFO: 1887 to 2005/01;

CINAHL: 1982 to 2004/12;
SIGLE (Grey Literature in Europe): 1980 to 2004/06;
ISTP (Index to Scientific and Technical Proceedings): to May 2000;
INSIDE (BL database of Conference Proceedings and Journals): to
June 2000;
Aslib Index to Theses (UK and Ireland theses): 1970 to March 2003;
Dissertation Abstract (USA): 1861 to March 2003;
ADEAR (Alzheimer's Disease Clinical Trials Database): to 25 March
2005;
National Research Register: issue 1/2005;
Current Controlled trials (last searched April 2005) which includes:
Alzheimer Society
GlaxoSmithKline
HongKong Health Services Research Fund
Medical Research Council (MRC)
NHS R&D Health Technology Assessment Programme
Schering Health Care Ltd
South Australian Network for Research on Ageing
US Dept of Veterans AEairs Cooperative Studies
National Institutes of Health (NIH)
ClinicalTrials.gov: last searched March 2005;
LILACS (Latin American and Caribbean Health Science Literature):
last searched April 2003

Pharmaceutical companies: Members of the Donepezil Study
Group and Eisai Inc were contacted; Eisai Inc has made extensive
information available including results from 134, 161, 201, 301, 302
and 304.

An additional Internet search using Copernic 2000 was performed
on 21 and 22 June 2005 using trial names and numbers. No
new trials were found other than the ones that had already been
found in the update search of the CDCIG Register on 12 June
2005; we did find additional references to existing trials. Eisai/
Pfizer, FDA, EMEA and NICE websites were searched. Additional
information was collected from unpublished "clinical research
reports" obtained from Janssen. Novartis, the developer of
rivastigmine, was contacted for information about any unpublished
and published trials.

Data collection and analysis

Irrelevant publications were discarded, based on the title of the
publication and its abstract. In the presence of any suggestion that
an article could be relevant, it was retrieved for further assessment.

The trials were reviewed for inclusion from the culled citation list.

QUALITY ASSESSMENT
The methodological quality of each selected trial was assessed
using the Cochrane Collaboration guidelines (Alderson 2004):
Category A (adequate) is where the report describes allocation of
treatment by:
Some form of centralized randomized scheme
Some form of randomization scheme controlled by a pharmacy
Numbered or coded containers
An on-site or coded computer system
Using envelopes for assignment

Category B (intermediate) is where the report describes the
treatment allocation by:
Use of a list of table to allocate assignments
Use of envelopes or sealed envelopes

Cholinesterase inhibitors for Alzheimer's disease (Review)
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Use of randomization design without further detail

Category C (Inadequate) is where the report describes allocation of
treatment by:
Alternation
Reference to case record numbers, date of birth or any other such
approach
Any allocation procedure that is entirely transparent before
assignment, such as an open list of random numbers or
assignments

Only trials in categories A or B were included in the review.

DATA EXTRACTION
Data were extracted from the published reports. The summary
statistics required for each trial and each outcome for continuous
data are the mean change from baseline, the standard error of
the mean change, and the number of patients for each treatment
group at each assessment. Where changes from baseline were
not reported, the mean, standard deviation and the number of
people in each treatment group at each time point were extracted
if available.

For binary data the number in each treatment group and the
numbers experiencing the outcome of interest were sought.

The baseline assessment is defined as the latest available
assessment prior to randomization, but no longer than two months
before.

For each outcome measure, data were sought on every person
assessed. To allow an intention-to-treat (ITT) analysis, the data
were sought irrespective of compliance, whether or not the person
was subsequently deemed ineligible, or otherwise excluded from
treatment or follow-up. If intention-to-treat data were not available
in the publications, "on-treatment" or the data of those who
complete the trial (OC) were sought and indicated as such.

Data from 'open-label' follow-on phases aOer the randomized study
were not used to assess safety or eEicacy because patients were
usually not randomized, nor were treatments concealed.

DATA ANALYSIS
The outcomes measured in trials of dementia and cognitive
impairment oOen arise from ordinal rating scales. Where the
rating scales used in the trials have a reasonably large number
of categories (more than 10) the data were treated as continuous
outcomes arising from a normal distribution.

Summary statistics (n, mean and standard deviation) are required
for each rating scale at each assessment time for each treatment
group in each trial for change from baseline. For cross-over trials
only the data from the first treatment period are used.

Meta-analysis requires the combination of data from trials that may
not use the same rating scale to assess an outcome. The measure
of the treatment diEerence for any outcome is the weighted mean
diEerence when the pooled trials use the same rating scale or test,
and the standardized mean diEerence, which is the absolute mean
diEerence divided by the pooled standard deviation when they
used diEerent rating scales or tests.

For binary outcomes, such as improvement or no improvement, the
odds ratio is used to measure treatment eEect. A weighted estimate
of the typical treatment eEect across trials is calculated.

Overall estimates of the treatment diEerence are presented. In all
cases the overall estimate from a fixed-eEects model is presented
and a test for heterogeneity using a standard chi-square statistic
is performed. If, however, there is evidence of heterogeneity of
the treatment eEect between trials then either only homogeneous
results are pooled, or a random-eEects model used (in which case
the confidence intervals would be broader than those of a fixed-
eEects model).

R E S U L T S

Description of studies

Placebo controlled studies

The 13 trials which met the inclusion criteria (Table 1) were
designed to evaluate the eEicacy and safety of a ChEI in patients
with dementia due to AD. They were all multicentre, randomized,
double-blind parallel group trials. There were 7298 patients
randomized (2228 in the donepezil studies, 2267 galantamine, and
2803 rivastigmine). The mean age at baseline within a trial was
between 72 and 75 years, except for DON-311, with a mean age
of 86 years, which was designed to examine the eEicacy, safety
and tolerability in the management of very elderly residents in
nursing homes. The dementia was described as mild to moderate
in 10 trials, (mean MMSE 17-20), mild in one, DON-402, (mean
MMSE 24) and severe in two trials, DON-311 and DON-Feldman
(mean MMSE 12 and 14). Seven trials were based in the USA,
three in Europe, and one, DON-Feldman, in Canada, Australia
and France, one RIV-B303 in Europe and North America, and one
RIV-B304 in the UK, Ireland, Australia, Canada, RSA and Italy.
Twelve trials were supported by the marketing or manufacturing
company of the drug, and GAL-INT-1 Wilcock was supported by
the UK National Health Service Research and Development Health
Technology Assessment programme. Over the course of the studies
most of the patients, between 75% and 97%, were receiving at
least one concomitant medication. The most common medications
were analgesics, systemic antibacterials, psycholeptics, and anti-
inflammatory products. Antidementia drugs, anticonvulsants,
antidepressants and antipsychotics were generally not allowed.

The doses of donepezil used in the trials were within the range
shown to be clinically useful and reasonably well tolerated in the
earlier studies. Treatment was once daily. The initial dose was 5
mg/day for one week followed by the full dose for DON-302 and
DON-304. For the two later trials, DON-311 and DON-Nordic, the
time on 5 mg/day was prolonged to 4 weeks, before increasing to
10 mg/day. The forced titration schemes were blinded.

GAL-INT-1 Wilcock and GAL-USA-1 Raskind followed a rapid dose
titration, 8 mg/day for one week, 16 mg/day for week 2, and 24 mg/
day thereaOer (for the 24 mg/day arm), GAL-USA-10 Tariot a more
gradual titration scheme, 8 mg/day for 4 weeks, 16 mg/day for the
next 4 weeks, and thereaOer 24 mg/day, all divided into two doses
per day.

RIV-B351 tested a fixed dose of rivastigmine (mean dose at 26
weeks was 8.5 mg/day), but the other rivastigmine trials aimed at a
maximum tolerated dose within a prescribed range (mean dose at
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26 weeks was 9.3 - 10.4 mg/day), all divided into two equal doses
per day. The titration period was between 3 and 12 weeks.

Most of the trials had more than two arms, testing dosages of the
ChEI that are not reviewed here.

The list of exclusions was quite extensive and fairly consistent
across the studies.

Donepezil
Patients were excluded from the donepezil studies if they had
insulin-dependent diabetes mellitus or other endocrine disorder,
asthma, obstructive pulmonary disease or clinically significant
uncontrolled gastrointestinal hepatic or cardiovascular diseases.
Patients known to be hypersensitive to cholinesterase inhibitors or
who had taken tacrine or other investigational medicines within
one month of baseline were excluded. Concomitant medications
such as anticholinergics, anticonvulsants, antidepressants and
antipsychotics were not allowed. Drugs with central nervous
system (CNS) activity were prohibited or partially restricted. The
patients included in DON-311 were on average older than in the
other studies, and were more likely to have comorbid illness. They
were required to have reported at a frequency of several times a
week at least one symptom from the Neuropsychiatric Inventory
Nursing Home version (NPI-NH).

Galantamine
Some stable and well-controlled concomitant medical disorders
were not reason for exclusion (hypertension, heart failure, diabetes
and hypothyroidism). The list of reasons for exclusion was quite
extensive and consistent across studies, other neurodegenerative
illness, cardiovascular disease, or active cerebrovascular disease,
clinically significant infarct dementia, psychiatric, hepatic, renal,
pulmonary, metabolic, endocrine, active peptic ulcer, history of
epilepsy, drug or alcohol abuse.

Rivastigmine
The list of exclusions was not extensive. Patients with severe and
unstable illnesses (cardiovascular or pulmonary disease, unstable
diabetes mellitus, peptic ulceration within the preceding five
years, evidence of alcohol or substance abuse) were excluded,
as were subjects taking medications such as anticholinergic
drugs, acetylcholine precursor health food supplements, memory
enhancers, insulin and psychotropic drugs.

The trials designed to compare two ChEIs.

There are four randomized studies designed to compare two ChEIs,
but only one, DON vs RIV/Bullock, met the inclusion criteria. The
other three, DON vs GAL/Jones, DON vs GAL/Wilcock, and DON vs
RIV/Wilkinson, were open label, the participants knew which drug
they were taking, and in addition two were of 12 weeks duration
only.

DON vs RIV/Bullock
This is a 104 week, randomized, double blind multicentre
international study of donepezil compared with rivastigmine. The
trial was funded by Novartis, the manufacturer of rivastigmine. The
number randomized was 994. The titration period was 16 weeks.
The rivastigmine group started at 3 mg/day, and the dose was
increased by 3 mg/day at 4 week intervals to a maximum of 12
mg/day. The donepezil group received 5 mg/day in weeks 1-8 and
10 mg/day thereaOer. Following the 16 weeks titration patients

were maintained at the highest tolerated dose level. Patients were
diagnosed with probable AD according to NINCDS-ADRDA criteria.
Those with AD and also symptoms of Lewy body disease were
allowed in the study. Patients with other serious illness or disease
were excluded. At baseline the mean age was 75.9 years, and mean
MMSE was 15.1.

Outcome scales and tests

Global Assessment
1. A Clinician's Interview-Based Impression of Change scale (CIBIC-
Plus) (Schneider 1997) was used in eight studies. It provides a
global rating of patient function in four areas, general, cognitive,
behaviour and activities of daily living. All patients are scored on
global severity at baseline and subsequent assessments on a scale
of 1-7 are relative to baseline, with 1 showing marked improvement,
7 marked worsening with 4 representing no change. Information is
obtained from the caregiver and patient and the clinician is blind
to all other measures. Results are oOen presented in dichotomised
mixed form, for example, improved compared with unchanged or
worse.
2. The Gottfries, Brane and Steen scale (GBS) (Gottfries 1982)
was used in the DON-Nordic trial for the global assessment. The
GBS is a comprehensive scale for rating dementia syndromes,
based on a semi-structured interview with the caregiver. A seven-
point scoring system, from 0 (normal function) to 6 (maximum
disturbance or presence of symptoms) measures orientation,
memory and concentration (12 items), activities of daily living (6
items), emotional function (3 items) and pathological aspects of
behaviour (6 items).
3. The Global Deterioration Scale (GDS) (Reisberg 1982) was
developed for the assessment of primary degenerative dementia
and the delineation of the stages of disease. The stages are scored
from 1 (no cognitive decline) to 7 (severe cognitive decline).

Cognitive Function
1. The primary cognitive test in ten studies was the cognitive part
of the Alzheimer's Disease Assessment Scale (ADAS-Cog) (Rosen
1984). ADAS-Cog comprises 11 individual tests, spoken language
ability (0-5), comprehension of spoken language (0-5), recall of
test instructions (0-5), word finding diEiculty (0-5), following
commands (0-5), naming object (0-5), construction drawing (0-5),
ideational praxis (0-5), orientation (0-8), word recall (0-10) and word
recognition (0-12). The total score ranges from 0-70, the high score
indicating greater impairment.
2. Mini Mental State Examination (MMSE) (Folstein 1975) evaluates
cognition in five areas: orientation, immediate recall, attention
and calculation, delayed recall, and language. The test takes only
15 minutes to administer and the score ranges from 0 (severe
impairment) to 30 (normal). It was used in nine studies.
3. The Severe Impairment Battery (SIB) (Panisset 1994) is used to
assess a range of cognitive functions in severely demented patients.
It is composed of 6 subscales, attention, orientation, language,
memory, visuoperception and construction, and includes brief
assessments of social skills, praxis, and responding to name. The
score ranges from 0 to 100, the lower scores indicating greater
impairment.

Activities of daily living:
1. The Progressive Deterioration Scale (PDS) (DeJong 1989), which
was used in the DON-Nordic trial and the rivastigmine trials, is a
disease specific measure of changes in 29 items of the activities of
daily living. Each item is scored on a visual analogue scale of 0-100
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(a higher score is better), and the final score is the mean score of the
items. The interview is conducted with the caregiver.
2. The Disability Assessment for Dementia (DAD) (Gélinas 1999),
which was used in the DON-Feldman and GAL-INT-1 Wilcock trials,
is a 10 domain, 40 item instrument that measures instrumental
and basic activities of daily living. A higher score indicates
improvement.
3. The Alzheimer's Disease Cooperative Study - Activities of Daily
Living (ADCS) (Galasko 1997)

Behavioural Disturbance
1. The Neuropsychiatric Instrument (NPI) (Cummings 1994), a
12 item, carer rated instrument, was used by DON-311, DON-
Feldman and GAL-USA-10 Tariot to evaluate behavioural and
neuropsychiatric symptoms, including delusions, hallucinations,
agitation/aggression, depression/dysphoria, anxiety, elation/
euphoria, apathy, disinhibition, irritability, aberrant motor
behaviour, night-time behaviour, and appetite/eating disorder.
Frequency is rated from 1 (occasional, less than once a week) to 4
(very frequent) and severity from 1 (mild) to 3 (severe). The product
of frequency and severity ranges from 1 to 12, with a total score
ranging from 12 to 120 for the 10 domains summed. A lower score
indicates improvement.

In all studies assessments were carried out at more than one time
point between the base line assessment and the reported end-
point.

Details of adverse events were ascertained by the questioning of
each patient at each assessment. Serious adverse events were
reported immediately.

The reported analyses were performed on an intention-to-treat
(ITT) basis, which included all patients who were randomized to
treatment, assessed at baseline, received at least one dose of
the study drug, and had at least one post baseline assessment.
The ITT population consisted of those who provided complete
data at endpoint regardless of compliance (the observed cases
OC) plus the LOCF population, (the last observation on double-
blind treatment carried forward), for whom the last observation
on double-blind treatment was carried forward to endpoint. These
data were analysed by the investigators in the endpoint analyses,
which were the primary analyses and are described as ITT-LOCF.

The change from baseline of continuous outcome measures was
analysed by analysis of variance which included the centre, the
treatment, centre by treatment interaction, and baseline score in
the model. The ordinal data were analysed either as continuous
data using analysis of variance, or as ordinal data using the
Cochran-Mantel-Haenszel test and with adjustments for centre if
necessary.

Risk of bias in included studies

The studies were all described as randomized, but usually no
further details of the exact method of randomization were given.
The percentage of patients leaving before the end of the study
was approximately 30% from the treatment group, 18% from the
placebo groups. The main cause of drop-outs was an adverse event.
The results of analyses of the ITT-LOCF and OC data sets are usually
reported and these can be compared to assess the eEect of drop-
outs.

All the included studies were described as double-blind.

E6ects of interventions

ChEI vs placebo
13 trials met the criteria for inclusion. All studies examined the
cognitive, functional and global eEects of a ChEI.

Meta-analyses on the ITT population, where LOCF assessments
were incorporated when assessments were missing, are reported
where data are available. Models were fitted using fixed eEects.
There is evidence of heterogeneity between the studies for a few
meta-analyses, but not a high level of heterogeneity as measured
by I-squared (Higgins 2003).

The rating scales and cognitive tests diEer in the direction
representing improvement. A decrease in score indicates
improvement with the ADAS-Cog, CIBIC-Plus, GBS, and ADL,
whereas increase shows improvement for the MMSE.

Global assessment
The 7-point CIBIC-Plus scale, measuring global clinical state,
was dichotomized, counting those showing no change or decline,
against those showing improvement, and analysed using the odds
ratio. There are benefits associated with ChEI compared with
placebo aOer approximately 6 months of treatment as shown by the
ITT-LOCF analyses (numbers improved 428/1755 (24%) vs 277/1647
(17%), OR 1.56, 95% CI 1.32 to 1.85, p<0.00001, 8 studies). The
results are fairly homogeneous across the three ChEIs.
The 7-point CIBIC-Plus scale, measuring global clinical state,
was dichotomized, counting those showing decline, against those
showing improvement or no change, and analysed using the odds
ratio. There are benefits associated with a ChEI compared with
placebo aOer approximately 6 months of treatment as shown by
the ITT-LOCF analyses (numbers improved or unchanged 425/645
vs 340/661, OR 1.84, 95% CI 1.47 to 2.30, p<0.00001, 2 studies).
The GBS is a global assessment scale. Only one trial used this
scale, the DON-Nordic and there is no evidence of benefit or risk
associated with a ChEI aOer one year of treatment.

Cognitive function
The meta-analysis reveals benefits associated with a ChEI
compared with placebo on cognitive function as shown by
improvement in the ADAS-Cog and MMSE test scores aOer
treatment of approximately 6 months. Ten studies contribute data
to the ADAS-Cog meta analysis, three of donepezil, 3 of galantamine
and four of rivastigmine, nine studies to the MMSE meta analysis,
five of donepezil and four of rivastigmine.
ADAS-cog (MD -2.37, 95%CI -2.73 to -2.02, P=<0.00001, 10 studies)
MMSE (MD 1.37, 95%CI 1.13 to 1.61, P=<0.00001, 9 studies)
For ADAS-Cog, the treatment eEect for individual trials is between
-1.4 and -3.9 points. The rivastigmine trials show the most variation,
with low and high treatment eEects within this range. They also
show decline for treatment and placebo groups, whereas the
donepezil and galantamine trials show improvement on treatment,
and decline on placebo. There is heterogeneity between trials for
MMSE which is due to RIV-B352. Whereas the treatment eEect is
between 0.65 and 1.80 points for eight trials, that of RIV-B352 is 2.9
points.

Activities of daily living
The DON-Nordic and the 4 rivastigmine trials assessed activities
of daily living using the PDS scale. ChEI showed benefit compared
with placebo aOer 6 months or more of treatment (MD 2.40, 95% CI
1.55 to 3.37, p<0.00001, ITT-LOCF analysis)
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DON-Feldman and GAL-INT-1 Wilcock used the DAD scale. ChEI
showed benefit compared with placebo aOer 6 months or more
of treatment (MD 4.39, 95% CI 1.96 to 6.81, p=0.0004, ITT-LOCF
analysis)

Behavioural disturbance
DON-311, DON-Feldman and GAL-USA-10 Tariot assessed
behavioural disturbance (NPI-TOTAL), and ChEI showed benefit
compared with placebo at 6 months (ITT-LOCF).
(MD -2.44, 95%CI -4.12 to -0.76, P=0.004).

Side eEects
The ChEIs were judged to be fairly well tolerated. The meta-
analyses of withdrawals before the end of treatment, using the
odds ratio, showed significant diEerences in withdrawals between
the ChEI group and the placebo group in favour of placebo aOer 6
months or more of treatment (778/2672 29% vs 453/2471 18%, OR
1.76, 95% CI 1.54 to 2.02, p<0.00001, 14 studies). The percentage
of withdrawals from the treatment group varies from 16% to 43%,
and from the placebo group from 0% to 33%, and variation over this
range is seen within the results for each ChEI.

Various adverse events were recorded. The meta-analyses of
withdrawals before the end of treatment due to an adverse event,
using the odds ratio, show that there were significant diEerences
between withdrawals from the ChEI group compared with the
placebo group in favour of placebo (488/2672 18% ChEI, 209/2471
8% placebo) (OR 2.32 95%CI 1.95 to 2.76, p<0.00001, 13 studies).
The percentage of withdrawals from the treatment group varies
from 7% to 29%, and from the placebo group from 7% to 18%, and
variation over this range is seen within the results for each ChEI.

The meta-analyses of the total number of patients who suEered at
least one adverse event before the end of treatment, using the odds
ratio, show that there were significant diEerences between the
ChEI group compared with the placebo group in favour of placebo
(1802/2515 72% ChEI, 1326/2309 57% placebo) (OR 2.51 95%CI 2.14
to 2.95, p<0.00001, 12 studies). There were far fewer adverse events
in both groups of the galantamine trials, although overall the odds
of an adverse event was highest in the galantamine trials and lowest
in the donepezil trials.

Forty seven diEerent types of adverse event were reported in the
trials. There were significant diEerences, in favour of placebo,
compared with ChEI for several types of adverse events during
treatment of 6 months or more.
Abdominal pain (159/1441 compared with 74/1263) (OR 1.95, 95%
CI 1.46 to 2.61, p<0.00001, 7 studies)
Abnormal dreams (9/96 compared with 0/105) (Peto OR 5.38, 95%
CI 1.34 to 21.55, p=0.02, 1 study)
Anorexia (281/2296 compared with 76/2123) (OR 3.75 95%CI 2.89
to 4.87, p<0.00001, 10 studies)
Asthenia (47/485 compared with 22/452) (OR 2.47 95%CI 1.27 to
4.81, p=0.008, 3 studies)
Diarrhoea (386/2686 compared with 197/2487) (OR 1.91 95%CI 1.59
to 2.30, p=<0.00001, 13 studies)
Dizziness (355/2399 compared with 171/2184) (OR 1.99 95%CI 1.64
to 2.42, p<0.00001, 12 studies)
Fatigue (12/157 compared with 3/162) (OR 4.39 95%CI 1.21 to 15.85,
p=0.02, 1 study)
Headache (280/1934 compared with 170/1752) (OR 1.56 95%CI 1.27
to 1.91, p<0.0001, 9 studies)

Insomnia (133/1564 compared with 79/1342) (OR 1.49 95%CI 1.12
to 2.00, p=0.007, 7 studies)
Muscle cramp (12/157 compared with 1/162) (OR 13.32 95%CI 1.71
to 103.74, p=0.01, 1 study)
Nausea (833/2648 compared with 222/2441) (OR 4.87 95%CI 4.13 to
5.74, p<0.00001, 13 studies)
Peripheral oedema (25/103 compared with 14/105) (OR 2.08 95%CI
1.01 to 4.28, p=0.05, 1 study)
Syncope (41/1194 compared with 19/1012) (OR 1.90 95%CI 1.09 to
3.33, p=0.02, 5 studies)
Tremor (19/315 compared with 3/318) (OR 6.82 95%CI 1.99 to 23.37,
p=0.002, 2 studies)
Vertigo (11/142 compared with 3/144) (OR 3.95 95%CI 1.08 to 14.46,
p=0.04, 1 study)
Vomiting (521/2434 compared with 122/2269) (OR 4.82 95%CI 3.91
to 5.94, p<0.00001, 11 studies)
Weight loss (73/679 compared with 27/679) (OR 2.99 95%CI 1.89 to
4.75, p<0.00001, 4 studies)

Several donepezil trials reported only adverse events suEered by
more than 5% of patients.

Direct comparisons between the cholinesterase inhibitors

There was one included trial, DON vs RIV/Bullock, which compares
donepezil with rivastigmine.
Donepezil vs rivastigmine

There was no significant diEerence between donepezil and
rivastigmine for cognitive function, activities of daily living and
behavioural disturbance and global assessment as measured by
the Global Deterioration Scale (GDS).

The analysis of withdrawals before the end of treatment, using the
odds ratio, showed significant diEerences in withdrawals between
donepezil and rivastigmine in favour of donepezil aOer 2 years
of treatment (182/499 vs 234/495, OR 0.64 95% CI 0.50 to 0.83,
p=0.0006).

Various adverse events were recorded. The meta-analyses of
withdrawals before the end of treatment due to an adverse event,
using the odds ratio, show that there were significant diEerences
between withdrawals from the donepezil group compared with the
rivastigmine group in favour of donepezil (47/499 donepezil, 90/495
rivastigmine) (OR 0.47 95%CI 0.32 to 0.68, p<0.0001).

There were significant diEerences, in favour of donepezil,
compared with rivastigmine for several types of adverse events
during treatment of 12 -16 weeks
Nausea (76/499 donepezil 163/495 rivastigmine) (OR 0.37, 95% CI
0.27 to 0.5, p<0.00001)
Vomiting (29/499 donepezil 138/495 rivastigmine) (OR 0.16, 95% CI
0.10 to 0.24, p<0.00001)
Falls (10/499 donepezil 25/495 rivastigmine) (OR 0.38, 95% CI 0.18
to 0.81, p=0.01)
Hypertension(7/499 donepezil 20/495 rivastigmine) (OR 0.34, 95%
CI 0.14 to 0.81, p=0.01)
Anorexia (20/499 donepezil 45/495 rivastigmine) (OR 0.42, 95% CI
0.23 to 0.66, p=0.0005)
Weight loss (9/499 donepezil 30/495 rivastigmine) (OR 0.28, 95% CI
0.13 to 0.61, p=0.001)

and between 16 weeks and 2 years of treatment
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Nausea (24/453 donepezil 52/404 rivastigmine) (OR 0.38, 95% CI
0.23 to 0.63, p=0.0002)
Vomiting (20/453 donepezil 62/404 rivastigmine) (OR 0.25, 95% CI
0.15 to 0.43, p<0.00001)
Anorexia (14/453 donepezil 26/404 rivastigmine) (OR 0.46, 95% CI
0.24 to 0.90, p=0.02)

The analysis of serious adverse events, using the odds ratio, show
that there was no significant diEerence between the donepezil
group compared with the rivastigmine group.

CONCLUSIONS
The results of 13 trials demonstrate beneficial eEect of ChEI
compared with placebo on cognitive function and measures of
global clinical state at 6 months or more. There is nothing to
suggest the eEects are less for those with severe dementia or mild
dementia, although there is very little evidence for other than mild
to moderate dementia.

There are fewer data on measures of behavioural disturbance and
activities of daily living, but there is evidence of benefit of ChEI in
these domains.

The percentage of patients leaving the trials from the ChEI group
is about 29% compared with 18% from the placebo group. There
is evidence that more participants leave ChEI treatment groups on
account of adverse events than leave the placebo groups.

There is evidence of more adverse events in total in the ChEI groups
than in placebo. Many types of adverse event were reported, and
seventeen of these were significantly more frequent in the ChEI
groups than in placebo. Sometimes the evidence arose from one
trial only. There was pooled evidence from six or more studies
that adverse events of abdominal pain, anorexia, dizziness, nausea,
vomiting, diarrhoea, headache, and insomnia were significantly
more frequent in the ChEI groups than in placebo.

There are data on health resource use and costs from two donepezil
trials, but none from trials of galantamine or rivastigmine.
Therefore there is no meta-analysis of health costs included in this
review.

There are four trials which compared a ChEI with another, only
one trial, which compares donepezil with rivastigmine, is double
blind. Two of these trials are of 12 weeks duration which is not
long enough because patients need time to adjust and tolerate
treatment .

There is no evidence of a diEerence between donepezil and
rivastigmine for cognitive function, activities of daily living and
behavioural disturbance. Fewer patients suEer adverse events on
donepezil than rivastigmine.

In summary, we conclude that from the evidence from 13 trials the
three drugs show similar benefit for cognitive function and global
assessment. From the evidence of one trial patients suEer less from
adverse events on donepezil compared with rivastigmine.

D I S C U S S I O N

This review has brought together the evidence from 13 randomized,
placebo controlled, double blind trials of donepezil, galantamine
or rivastigmine used at the recommended doses, for periods
of 6 months or more, and from a single trial which compared

donepezil with rivastigmine. There is additional evidence for the
cholinesterase inhibitors from the Cochrane reviews of each ChEI,
and from other sources which we now discuss.

Excluded trial - AD2000
Almost all of the trials included are not independent of the
drug manufacturing or marketing companies. Results have been
published from AD2000, which is a large, randomized, placebo
controlled trial of donepezil independently funded in the UK,
and whose participants were typical patients referred to memory
clinics by general practitioners. AD2000 has not been included in
this review. Interpretation of the published results is not straight
forward due to the complex design of the study and the form in
which results were reported. Patients were randomized twice, at
baseline and at 12 weeks making it diEicult to define a patient's
treatment status which adds to the complexities of the analyses.
There has never been an adequate explanation for this double
randomization. It does not, as stated by the AD2000 investigators,
provide an additional estimation on the 13 week treatment eEect,
the second estimate is not independent of the first, and cannot
be described as a 13 week eEect when patients have already been
treated for the previous 13 weeks. There are many other estimates
of the 13 week treatment eEect, this is not important enough to
compromise the design of a trial that promised to answer questions
that had not been addressed previously.
There are problems not just with the design of the trial, but with the
execution. The actual recruitment of 566 was far short of intended
recruitment of 3000, and was underpowered for achieving the
original objectives. In addition, there were many leaving the trial.
Reasons for the loss of patients were death, simple withdrawal and
withdrawal to open-label donepezil. Patients were also withdrawn
if they entered institutional care. In the first year of this trial 40% of
patients were lost, and some of this loss was related to treatment.
The losses continued over the several phases of this long trial. The
patients continued with treatment only if the patient, the doctor
and the carer judged it appropriate. It is not possible to analyse
the trials data using simple methods. The trialists have analysed
the data from the trial using complex multilevel models which take
account of the repeated measurements on patients, the change in
their treatment status and the time of leaving the trial. Although
patients taking donepezil were randomized to 10 mg or 5 mg per
day the results for each dose are not reported separately. These
analyses and results do not translate easily into the form required
for the meta-analyses, and in addition interpretation is hindered by
the diEerential loss of patients and the complexity of the design and
analysis.
AD2000 failed to meet its objectives. The intention had been to
provide independent estimates of eEicacy and cost eEectiveness
for donepezil for a population of patients not selected for being
in better health than average, treated for much longer than six
months. Although the investigators have published results they
are dependent on correction for bias due to diEerential dropouts
from the donepezil and placebo groups. It would be unwise to base
important decisions on the provision and use of donepezil on the
results of this trial.

Subgroup analyses

Subgroup analyses are further analyses of data from the
randomized trials which have been undertaken in an attempt
to identify those who may preferentially benefit from treatment
with a ChEI, sometimes described as the responders. The data
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set is limited to patients who belong to a particular subgroup. In
published reports such subgroups have been defined as those with
severe disease, those with mild disease, with hypertension or those
with vascular risk factors (VRF).
Analysing the complete data set there are two interesting questions
which could be asked. The first is whether there is a treatment eEect
for those in the subgroup, and those not, and secondly whether
the treatment eEect is the same for those within the subgroup
compared with those not, that is, is there an interaction between
treatment and subgroup? Such analyses have been reported
for rivastigmine and discussed by Birks 2005b. Erkinjuntti 2002,
funded by Novartis Pharmaceuticals, investigated the response
to rivastigmine of those without hypertension compared to those
with, using the data from RIV-B303. Although it is reported that
particular benefits may be observed in those with vascular risk
factors, on examination of the results of the analyses there is
no evidence for this assertion. Kumar 2000 carried out a similar
sub group analysis, the groups defined as those with or without
vascular risk factors, using the data from RIV-B352. Kumar asserted
that those with VRF experience greater clinical benefit than those
without VRF, but the evidence does not support this claim.

At most these subgroup analyses may generate hypotheses that
can be tested in further trials; they do not identify those who may
respond better to treatment. There will not be suEicient power
to examine treatment eEects for a smaller group of patients, and
usually these analyses are carried out retrospectively; they were
not part of the original protocol.

Open label extension studies

As Alzheimer's disease generally progresses slowly and a clinical
course of 5 or 10 years is not unusual, clinical trials of 6 or 12
month duration of treatment are of limited use. Unfortunately,
randomized trial evidence of longer term eEects is not currently
available and given the widely diEering rates of progression of
Alzheimer's disease in diEerent individuals and groups selected
in diEerent ways, extrapolation could be misleading. There are
reports of open-label extensions to some of the included studies.
Generally the patients who complete the randomized phase were
eligible for entry to the open-label phase. All patients began on a
low dose for several weeks and progressed to a higher dose if this
dose was tolerated. It has been reported that patients maintained
their level of performance at better than baseline for more than 40
weeks, and that there was no reduction in treatment eEect for up
to two years (open label extension studies to the trials of donepezil,
DON-302). It is of great interest to see that patients are still doing
well aOer more than two years on a ChEI, although the results are
likely to be biased. There are several reasons for possible bias; not
all patients enter the extensions to the trials, only a self selected
group, the comparisons are made with historical controls, or with
a hypothetical placebo decline obtained by extrapolation from the
randomized phase, and patients drop out at a much faster rate
than from the original randomized trial possibly leaving only the
healthiest and least impaired. The results of open-label extension
trials must be interpreted with caution.

Health resource utilization and costs

Systematic reviews of interventions provide us with evidence on
eEicacy and eEectiveness. If the intervention is not cheap those
who make decisions about the use of resources within a health
care system need cost benefit information as well. This type of

information is not usually available in Cochrane reviews, unless
data on resource utilization have been collected as an outcome for
a randomized controlled trial.

Only two studies assessed outcomes relating to health care
resource use and the associated costs, the DON-Feldman and DON-
Nordic studies. These are discussed in Birks 2005. The two studies
reported on costs accruing during the randomized treatment for
patients, the first over six months in 1998 in Australia, France and
Canada, (in the ratio 25:10:65) and the other over one year in 1999 in
Northern Europe, mostly Finland and Sweden, with smaller groups
in Denmark, the Netherlands and Norway. The costs covered the
utilization of healthcare resources by the patient and carer and the
cost of unpaid carer time. The results are specific to the countries
in which the studies were undertaken because of diEerences
between the public health systems. The detailed reports show
very diEerent apportionment of costs between diEerent items in
diEerent countries.

The DON-Feldman study reports that there was no benefit or
disadvantage of donepezil, for any individual item of health care
resource, for the cost of any item, for the total cost of health care
resources for the patient including the cost of donepezil, and total
costs for the carer. The unpaid carer time was also estimated and
costed.
The DON-Nordic study reports that there was no benefit or
disadvantage of donepezil for total cost of health care resource use
for the patient, or for the carer, or for the total costs of patient and
carer.
The results were not pooled as the outcomes were not considered
comparable across trials. Many items were assessed and reported
separately, and total costs were reported.

There is little evidence of a diEerence in the cost of health resource
utilization between the donepezil and placebo groups. There are no
data on these outcomes for galantamine or rivastigmine.

One of the main costs of Alzheimer's disease is the cost of care,
especially the cost of care in an institution. If the costs could be
shown to be significantly less with treatment with a ChEI then the
cost eEectiveness would be proven. But there are no randomized
double blind placebo controlled trials of a ChEI that continue long
enough to provide this evidence. The estimates of costs rely on
statistical models based on the prediction of the progression of
disease by extrapolation of the results from the short term trials,
together with epidemiological data, mortality data and data on
resource use applicable to a particular situation or health care
system. As a recent example see the economic analyses that NICE
has commissioned for the review of the ChEIs The weakness of
these evaluations is the assumptions on which they are based.
Every health economist has their own model and predictions. These
models are very imprecise; it is impossible to judge where the truth
might lie without long term data. The only sensible conclusion must
be that it would be inappropriate for any provider of health care
to make a decision regarding the availability of ChEIs for patients
based on these economic models.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

In people with mild, moderate or severe dementia due to
Alzheimer's disease treated for periods of 6 months and one
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year, treatment with a donepezil, galantamine or rivastigmine at
the recommended dosage produced improvements in cognitive
function, on average -2.7 points (95%CI -3.0 to -2.3), in the midrange
of the 70 point ADAS-Cog Scale. Study clinicians blind to other
measures rated global clinical state more positively in treated
patients. Benefits of treatment were also seen on measures of
activities of daily living and behaviour. None of these treatment
eEects are large. Despite the slight variations in the mode of
action of the three cholinesterase inhibitors there is no evidence
of any diEerences between them with respect to eEicacy. From the
evidence provided by one trial there appears to be less adverse
events associated with donepezil compared with rivastigmine. It
may be that galantamine and rivastigmine match donepezil in
tolerability if a careful and gradual titration routine over more than
three months is used.

Implications for research

Ideally there is still a need for randomized, placebo controlled trials
of longer than one year that examine not only cognitive function,

behaviour, activities of daily living and global clinical state, but also
the use of health care resources. Randomized trials of treatment
involving the use of placebos over many years are unlikely to be
either a practical or ethical option. Other robust randomized trial
designs will be needed to help establish the maximum duration of
treatment, and the indicators that could show when treatment is
no longer beneficial.
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Characteristics of included studies [ordered by study ID]

 

Methods 104 week, randomized, double-blind, parallel group

Participants Country: Australia, Canada, France, Germany, Italy, Spain, UK
94 centres, 998 participants with mild to moderate probable Alzheimer's disease (DSM-IV and NINCDS-
ADRDA criteria), mean MMSE 15.1(3.0), mean age 75.9 (6.7)
Inclusion criteria: MMSE 10-20
Exclusion criteria: other neurodegenerative disease, any advanced, unstable, severe disease, major de-
pressive episode, seizure disorder, peptic ulceration, acute or severe asthma or cardiovascular disease,
cerebrovascular disease, certain other medication

Interventions 1. donepezil (10mg/day)
2. rivastigmine (maximum 12mg/day in two doses)

Outcomes SIB
GDS
ADCS-ADL
MMSE
NPI

Notes  

DON vs RIV/Bullock 

 
 

Methods 24-week, randomized, double-blind, parallel-group, placebo-controlled study - a computer randomiza-
tion schedule was used

Participants Country: USA
Multi-centre (20 sites)
473 participants, aged 51-94 years, 180 men and 293 women.
Selection criteria: Eligible patients had a diagnosis of uncomplicated AD, according to the NINCDS-
ADRDA criteria and DSM-III-R categories 290.00 and 290.10, with no clinical or laboratory evidence of
a cause other than AD for their dementia. MMSE between 10 and 26, and CDR=1 (mild dementia) or 2
(moderate dementia). All participants had a reliable caregiver.

DON-302 
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Exclusion criteria: evidence of insulin dependent diabetes mellitus or other endocrine disorder. Asth-
ma, obstructive pulmonary disease or clinically significant uncontrolled gastrointestinal hepatic or car-
diovascular diseases. Patients known to be hypersensitive to ChE inhibitors or who had taken tacrine or
other investigational medicines within 1 month of baseline were excluded. Concomitant medications
such as anticholinergics, anticonvulsants, antidepressants and antipsychotics were not allowed. Drugs
with CNS activity were prohibited or partially restricted.

Interventions 1. placebo
2. donepezil 5mg/day
3. donepezil 10mg/day

Outcomes Primary: 
ADAS-Cog
CIBIC plus (including caregiver information)
secondary:
MMSE
QoL (patient rated)
CDR-SB (Clinical dementia scale, sum of boxes)

Notes The group on 10mg/d of donepezil was on a blinded forced titration scheme of 5mg/d for week 1, and
10mg/d for the remainder of the study.
Measures of clinical outcome were assessed at baseline and at 6-week intervals

DON-302  (Continued)

 
 

Methods 24-week double-blind, parallel-group, placebo-controlled, randomized study - the randomization
schedule was computer-generated

Participants Country: Europe
Multi-centre
818 participants, 348 men and 470 women, with mild to moderately severe AD, mean age 71.7 (8.3),
mean MMSE 20.2 (5.0)
Country: Europe, South Africa, New Zealand, Australia and Canada
Multiple centre (82 sites)
Selection criteria: Eligible patients had a diagnosis of probable AD, according to the NINCDS-ADRDA
criteria and DSM-III-R categories 290.00 and 290.10, with no clinical or laboratory evidence of a cause
other than AD for their dementia. MMSE between 10 and 26, and CDR=1 (mild dementia) or 2 (moderate
dementia). All participants had a reliable caregiver. CT or MRI within 6 months of entry.
Exclusion criteria: evidence of insulin dependent diabetes mellitus or other endocrine disorder. Asth-
ma, obstructive pulmonary disease or clinically significant uncontrolled gastrointestinal hepatic or car-
diovascular diseases. Patients known to be hypersensitive to ChE inhibitors or who had taken tacrine or
other investigational medicines within 1 month of baseline were excluded. Concomitant medications
such as anticholinergics, anticonvulsants, antidepressants and antipsychotics were not allowed. Drugs
with CNS activity were prohibited or partially restricted.

Interventions 1. placebo
2. donepezil 5 mg/day
3. donepezil 10 mg/day

Outcomes ADAS-Cog
CIBIC-Plus
CDR-SB (CDR sum of boxes)
QoL
IDDD (functional evaluations)

Notes Patients in the 10mg/day group received 5mg/day for the first week of treatment. 6-week placebo
washout phase followed the double-blind phase.

DON-304 
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The group on 10mg/d of donepezil was on a blinded forced titration scheme of 5mg/d for week 1, and
10mg/d for the remainder of the study.
Measures of clinical outcome were assessed at baseline and at 6-week intervals

DON-304  (Continued)

 
 

Methods 24-week double-blind, parallel group, placebo controlled, randomized study

Participants Country: USA
Multi-centre (27 sites) study with 208 participants, 37 men and 171 women, with possible or probable
AD, or AD with cerebrovascular disease (but not vascular dementia)
Inclusion criteria: MMSE between 5 and 26 inclusive, residence in nursing home, at least one NPI symp-
tom reported at a frequency of at least several times per week.
Exclusion: most concomitant medications were allowed except those with significant cholinergic or
anticholinergic effects

Interventions 1. placebo
2. donepezil 10 mg/day

Outcomes NPI-NH
MMSE
CDR-SB

Notes The group on donepezil took 5 mg/d for the first 4 weeks, followed by 10 mg/d for 20 weeks.

DON-311 

 
 

Methods 24-week double-blind, parallel-group, placebo-controlled, randomized study

Participants Country: USA
Multi-centre (17 sites) 153 participants, 71 men and 82 women, with probable AD diagnosed within the
last year (DSM-IV and NINCDS-ADRDA), mean age 74.0 years, mean MMSE=24.1.
Inclusion criteria: modified Hachinski <=4, CDR 0.5 or 1.0, MMSE 21-26, only mild impairment of ADL
Exclusion criteria: if memory impairment was due to stroke or Parkinson's disease, previous treatment
with cholinesterase inhibitor

Interventions 1. placebo
2. donepezil 5mg/day for 6 weeks followed by forced escation to 10mg/day thereafter

Outcomes mADAS-Cog
MMSE
CDR-sum of boxes
CMBT
Apathy scale
patient rated global assessment

Notes patients unable to tolerate 10mg/day were dropped from the study

DON-402 

 
 

Methods 24-week double-blind, parallel-group, placebo-controlled, randomized study - the randomization
schedule was computer-generated

DON-Feldman 
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Participants Country: Canada, Australia, France
Multi-centre (32 sites)
292 participants, aged 51-94 years, 115 men and 177 women.
Selection criteria: Eligible patients had a diagnosis of probable or possible AD, of moderate or severe
severity, according to the NINCDS-ADRDA criteria with no clinical or laboratory evidence of a cause oth-
er than AD for their dementia. MMSE between 5 and 17. All participants had a reliable caregiver.
Exclusion criteria: delirium, depression or other illness that may interfere with the study. Other neu-
rologic or psychiatric diagnosis. History of drug or alcohol misuse. Hypersensitivity to AChE inhibitors.
Clinically obstructive airway disease, asthma, haematologic or oncologic disorder within last 2 years.
B12 or folate deficiency, active gastrointestinal, renal, hepatic, endocrine or cardiovascular system dis-
ease.
Most concomitant medications were allowed except those with notable cholinomimetic or anticholin-
ergic effects.

Interventions 1. placebo
2. donepezil 10 mg/day

Outcomes CIBIC plus
MMSE
SIB
DAD
IADL
PSMS
NPI
FRS
CSS
SF-36
CAUST

Notes The group on donepezil took 5 mg/d for the first 4 weeks, followed by 10 mg/d for 20 weeks. The dose
could be reduced to 5mg/day at any point if necessary

DON-Feldman  (Continued)

 
 

Methods 52-week, double-blind, parallel-group, placebo-controlled, randomized study

Participants Country: Northern Europe
multi-centre (28 sites), 286 participants, 102 men and 184 women, age range 49-88 years, with mild to
moderate possible or probable AD.
Selection criteria: Diagnosis of AD with DSM-IV and NINCDS-ADRDA criteria, with 9< MMSE <27

Interventions 1. placebo
2. donepezil 10 mg/day

Outcomes GBS
MMSE
PDS
GDS
IADL
PSMS
RUD

Notes The group on donepezil received 5mg/d for 28 days initially, and then 10mg/d according to the clini-
cian's judgement for 1 year.

DON-Nordic 
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Methods Randomized
Double-blind
Parallel-group
Placebo-controlled, with 4-week placebo run-in
Duration: 26 weeks

Participants Country: 8 European
No. of Centers: 86
Diagnosis: At least 6 month history of progressive cognitive decline, Senile Dementia Alzheimer's Type
defined by: NINCDS-ADRDA.
Inclusion: MMSE score of 11 to 24, ADAS-cog score > 11; CT or MRI < 12 months previously with no evi-
dence of multi-infarct dementia or active cerebrovascular disease; responsible caregiver; discontinued
from antidementia medications; discontinued where possible form anticholinergic or cholinomimetic
agents.
Exclusion: Past cholinesterase inhibitor use; uncontrolled hypertension, heart failure, type II diabetes
mellitus, hypothyroidism; other neurodegenerative disorders; cardiovascular disease that would af-
fect completion of the trial; clinically significant psychiatric, hepatic, renal, pulmonary, metabolic, en-
docrine conditions; urinary outflow obstruction; active peptic ulcer; history of epilepsy, significant sub-
stance abuse.
Total No. of patients: 653
Sex: Not stated.
Age: [placebo 72.7 (7.6)] [galantamine 24mg 71.9 (8.3)] [galantamine 32mg 72,1 (8.6)]

Interventions Route: oral
Treatment: galantamine 12mg b.i.d.
galantamine 16mg b.i.d.
Treatment commenced at 4mg b.i.d. and was progressively increased weekly by 8mg/d to assigned
maximum dose.
Control: Placebo b.i.d.

Outcomes ADAS-cog
ADCS-CGIC
Expanded ADAS-cog
DAD (Disability Assessment for Dementia)

Notes No. excluded after randomization: 128
No. not included in analysis: 128

GAL-INT-1 Wilcock 

 
 

Methods Randomized
Double-blind
Parallel-group
Placebo-controlled, with 4-week placebo run-in
Duration: 26 weeks/ 6 months

Participants Country: USA
No. of Centers: 33
Diagnosis: Senile Dementia Alzheimer's Type defined by: NINCDS-ADRDA.
Inclusion: MMSE score of 11 to 24 inclusive, ADAS-cog score > 11; responsible caregiver; free for 30 days
of medications indicated for dementia (3 months for cholinesterase inhibitors); written informed con-
sent by patient or appropriate representative.
Exclusion: Uncontrolled hypertension, heart failure, type II diabetes mellitus, hypothyroidism; other
neurodegenerative disorders; cardiovascular disease that would affect completion of the trial; clinical-
ly significant psychiatric, hepatic, renal, pulmonary, metabolic, endocrine conditions; urinary outflow
obstruction; active peptic ulcer; history of epilepsy, significant substance abuse.

GAL-USA-1 Raskind 
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Total No. of patients: 636
Sex: 242 males.
Age: 70.3 +/- 1.6 to 71.1 +/- 1.5 (broken down by treatment group)

Interventions Route: oral
Treatment: galantamine 12mg b.i.d.
galantamine 16mg b.i.d.
Treatment commenced at 4mg b.i.d. and was increased weekly by 8mg/d to assigned maximum dose.
Control: Placebo b.i.d.

Outcomes ADAS-cog
ADCS-CGIC
DAD (Disability Assessment for Dementia)

Notes No. excluded after randomization: 198
No. not included in observed case analysis: 198

GAL-USA-1 Raskind  (Continued)

 
 

Methods Randomized
Double-blind
Parallel-group
Placebo-controlled, with 4-week placebo run in
Duration: 5 months

Participants Country: United States
No. of Centers: Unstated
Diagnosis: At least 6 month history of progressive cognitive decline, Senile Dementia Alzheimer's Type
defined by: NINCDS-ADRDA.
Inclusion: MMSE score of 10 to 22, ADAS-cog score > 17; CT or MRI < 12 months previously with no ev-
idence of multi-infarct dementia or active cerebrovascular disease; responsible caregiver; free for 30
days of medications indicated for dementia; free for 60 days for cholinomimetic agents.
Exclusion: Uncontrolled hypertension, heart failure, type II diabetes mellitus, hypothyroidism; other
neurodegenerative disorders; cardiovascular disease that would affect completion of the trial; clinical-
ly significant psychiatric, hepatic, renal, pulmonary, metabolic, endocrine conditions; urinary outflow
obstruction; active peptic ulcer; history of epilepsy, significant substance abuse.
Total No. of patients: 978
Sex: 353 males
Age: 76.0 +/- 0.6 to 77.7 +/- 0.4

Interventions Route: oral
Treatment: galantamine 4mg b.i.d.
galantamine 8mg b.i.d.
galantamine 12mg b.i.d.
Treatment commenced at 8mg/d and was increased 8mg/d every 4 weeks until the target dose had
been reached.
Control: Placebo b.i.d.

Outcomes ADAS-cog ADCS-CGIC
ADCS-ADL (Alzheimer's Disease Cooperative Study Activities of Daily Living), NPI (Neuropsychiatric In-
ventory)

Notes No. excluded after randomization: 199
No. not included in observed cases analysis: 199

GAL-USA-10 Tariot 
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Methods 26 week
double-blind
randomized: method described
placebo-controlled
parallel-group

Participants Country: Europe and North America
45 centres
725 participants (428 female, 297 male)
age range 45-95 years mean age=72 years
Inclusion: DSM-IV, NINCDS-ADRDA criteria for probable AD. MMSE 10-26 inclusive
50-85 years old (outside this range with approval of medical expert), most concomitant disease, most
medications
Exclusion: severe and unstable cardiac disease, severe obstructive pulmonary disease, other life
threateneing conditions (eg rapidly progressing malignancies), , anticholinergic drugs, acetylcholine
precursor health food supplements, memory enhancers, insulin, psychotropic drugs (apart from occa-
sional use of chloral hydrate for agitation or insomnia)

Interventions 1.rivastigmine 1-4mg/day divided into 2 doses
2.rivastigmine 6-12mg/day divided into 2 doses
3.placebo
doses increased weekly insteps of 1.5mg/day during weeks 1-12, but had to be within target range by
week 7

Outcomes ADAS-Cog
CIBIC-plus
PDS
GDS
CAS
MMSE

Notes Main hypothesis: to assess the effects of rivastigmine on the core domains of AD
Assessments: baseline, 12,18,26 weeks

RIV-B303 

 
 

Methods 26 week
double-blind
randomized
placebo-controlled
parallel-group

Participants Country: Australia, Canada, Italy, South Africa, UK
38 centres
678 participants
Inclusion: DSM-IV, NINCDS-ADRDA criteria for probable AD. MMSE range 10-26 inclusive
Exclusion: significant illness, severe chronic pulmonary disease, psychiatric or neurological disorder,
severe cardiovascular problems, clinically significant lab tests, including those indicative of impaired
renal or liver function

Interventions 1.rivastigmine 2-12 mg/day divided into 2 doses
2.rivastigmine 2-12 mg/day divided into 3 doses
3.placebo
titration to highest tolerated dose during weeks 1 and 2. During weeks 3-26 dose variation allowed

Outcomes ADAS-Cog

RIV-B304 
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CIBIC-plus
PDS
GDS
CAS
MMSE

Notes Main hypothesis: to evaluate the efficacy and safety of individual highest well tolerated doses (range
2-12 mg/d) of rivastigmine bid or tid for 26 weeks compared to placebo, in the therapy of patients with
probable AD

RIV-B304  (Continued)

 
 

Methods 26 week
double-blind
randomized
placebo-controlled
parallel-group

Participants Country: USA
14 centres
702 participants (393 female, 309 male)
age range 45-89 years, mean =74.5 years
Inclusion: DSM-IV, NINCDS-ADRDA criteria for probable AD. MMSE range 10-26 inclusive
head computed tomography or magnetic resonance imaging scan consistent with AD within 12
months , most concomitant disease, most medications 
Exclusion: severe and unstable medical illnesses, anticholinergic drugs, acetylcholine precursor health
food supplements, memory enhancers, insulin, psychotropic drugs (apart from occasional use of chlo-
ral hydrate for agitation or insomnia)

Interventions 1.rivastigmine:3 mg/day divided into 2 doses
2.rivastigmine:6 mg/day divided into 2 doses
3.rivastigmine:9 mg/day divided into 2 doses
4.placebo
titration during weeks 1-12 to the fixed dose, no dose reductions allowed

Outcomes ADAS-Cog
CIBIC-plus
PDS
GDS
CAS
MMSE
CAS

Notes Main hypothesis: to evaluate the efficacy and safety of 3 fixed doses of rivastigmine (3,6,9 mg/d) and
placebo for 26 weeks of treatment, and dose/efficacy and dose/safety relationships in patients with
probable mild to moderate AD
Assessments: baseline, 12,18,26 weeks

RIV-B351 

 
 

Methods 26 week
double-blind
randomized:method described
placebo-controlled

RIV-B352 
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parallel-group

Participants Country: USA
22 centres
699 participants (426 female, 273 male)
age range 45-89 years, mean =74.5 years
inclusion: DSM-IV, NINCDS-ADRDA criteria for probable AD. MMSE range 10-26 inclusive
head computed tomography or magnetic resonance imaging scan consistent with AD within 12
months, most concomitant disease, most medications 
exclusion: severe and unstable medical illnesses, anticholinergic drugs, acetylcholine precursor health
food supplements, memory enhancers, insulin, psychotropic drugs (apart from occasional use of chlo-
ral hydrate for agitation or insomnia)

Interventions 1.rivastigmine 1-4mg/day divided into 2 doses
2.rivastigmine 6-12mg/day divided into 2 doses
3.placebo
titration phase week 0-7, flexible phase weeks 8-26, dose bid with food

Outcomes ADAS-Cog
CIBIC-plus
PDS
GDS
CAS
MMSE

Notes primary hypothesis:to evaluate efficacy and safety of rivastigmine
assessments: baseline, 12,18,26 weeks
open label extension

RIV-B352  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

AD2000 Randomized, placebo controlled, double blind trial of donepezil. Results for the 5 and 10 mg/day
groups were not reported separately. Complex design and high numbers of dropouts made analy-
sis and interpretation difficult.

DON vs GAL/Jones Single-blinded study of 12 weeks only.

DON vs GAL/Wilcock Single blinded study.

DON vs RIV/Wilkinson Single-blinded study of 12 weeks only.

Donepezil-203 Randomized, placebo controlled, double blind trial of donepezil. Designed to evaluate effect on
brain glucose metabolism and no data to contribute to this review.

Donepezil-204 Randomized, placebo controlled, double blind trial of donepezil. Designed to evaluate effect on
brain glucose metabolism and no data to contribute to this review.

Fuschillo 2001 Randomized study of donepezil 5 mg/day compared with rivastigmine 6-9 mg/day for AD. Not
blinded.

GAL-INT-10 Randomized, double-blind, placebo controlled study of galantamine. Dose available could be as
high as 24 mg/day, but the mean dose was 17mg/day, which was too low for this review.
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Study Reason for exclusion

GAL-INT-6Erkinjuntti Diagnosis of the included patients was not for simply AD. Randomized, placebo controlled, double
blind trial of donepezil, for AD with cerebrovascular disease

Krishnan 2003 Randomized, placebo controlled, double blind trial of donepezil. Designed to evaluate effect on N-
acetylasparate concentration and hippocampal volume and no data to contribute to this review.

Mega 2002 Non-randomized study of donepezil, metrifonate or galantamine. Outcome is response to cerebral
metabolic activation.

Rozzini 2002 Donepezil compared with rivastigmine in a non-randomzied study.

Shua-Haim 2002b Donepezil compared with rivastigmine compared with galantamine. No mention of randomization

Study 312/314 Randomized, placebo controlled, double blind trial of donepezil. Designed to evaluate preserva-
tion of function. Patients leO the trial when function declined to a specified level and no data to
contribute to this review.

Tsolaki 2002 Donepezil compared with rivastigmine in a non-randomized study.

Wang 2001 Open label, randomized study, comparing rivastigmine with donepezil.

Werber 2002 Non-randomized study of tacrine, donepezil or rivastigmine.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Cholinesterase inhibitor (optimum dose) vs placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 ADAS-Cog mean changes in score from base-
line at 6 months or later (ITT-LOCF)

10 4236 Mean Difference (IV,
Fixed, 95% CI)

-2.37 [-2.73,
-2.02]

2 MMSE mean change in score from baseline at 6
months or later (ITT-LOCF)

9 3118 Mean Difference (IV,
Fixed, 95% CI)

1.37 [1.13, 1.61]

3 Activities of daily living (DAD) mean changes
in score from baseline at 6 months or later (ITT-
LOCF)

2 669 Mean Difference (IV,
Fixed, 95% CI)

4.39 [1.96, 6.81]

4 Activities of daily living (PDS) mean change in
score from baseline at 6 months (ITT)

5 2188 Mean Difference (IV,
Fixed, 95% CI)

2.46 [1.55, 3.37]

5 Behavioural disturbance (NPI) mean changes
from score from baseline at 6 months (ITT)

3 1005 Mean Difference (IV,
Fixed, 95% CI)

-2.44 [-4.12,
-0.76]

6 Global assessment with carer input (CIBIC-
Plus) (numbers improved or unchanged) at 6
months (ITT)

3 1306 Odds Ratio (M-H,
Fixed, 95% CI)

1.84 [1.47, 2.30]

7 Global assessment with carer input (CIBIC-
Plus) (numbers improved) at 6 months (ITT)

8 3402 Odds Ratio (M-H,
Fixed, 95% CI)

1.56 [1.32, 1.85]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8 GBS-global assessment mean change in score
from baseline at 52 weeks (ITT)

1 282 Mean Difference (IV,
Fixed, 95% CI)

-3.26 [-7.38, 0.86]

9 Time spent by carer assisting in IADL and PSMS
(mean changes in score from baseline min/day)
at 6 months (ITT)

1 221 Mean Difference (IV,
Fixed, 95% CI)

-52.4 [-118.78,
13.98]

10 Total number of withdrawals before end of
treatment at 6 months or later (ITT)

13 5143 Odds Ratio (M-H,
Fixed, 95% CI)

1.76 [1.54, 2.02]

11 Total number of withdrawals due to an ad-
verse event before end of treatment at 6 months
or later (ITT)

13 5143 Odds Ratio (M-H,
Fixed, 95% CI)

2.32 [1.95, 2.76]

12 Number who suffered at least one adverse
event before end of treatment at 6 months or
later

12 4824 Odds Ratio (M-H,
Fixed, 95% CI)

2.51 [2.14, 2.95]

13 Number who suffered at least one adverse
event of abdominal pain before end of treat-
ment at 6 months or later

7 2704 Odds Ratio (M-H,
Fixed, 95% CI)

1.95 [1.46, 2.61]

14 Number who suffered at least one adverse
event of abnormal gait before end of treatment
at 6 months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

1.60 [0.63, 4.09]

15 Number who suffered at least one adverse
event of abnormal dreams before end of treat-
ment at 6 months or later

1 153 Peto Odds Ratio
(Peto, Fixed, 95%
CI)

5.38 [1.34, 21.55]

16 Number who suffered at least one adverse
event of accidental injury before end of treat-
ment at 6 monthsorlater

3 651 Odds Ratio (M-H,
Fixed, 95% CI)

1.35 [0.86, 2.10]

17 Number who suffered at least one adverse
event of agitation before end of treatment at 6
months or later

2 767 Odds Ratio (M-H,
Fixed, 95% CI)

0.95 [0.57, 1.56]

18 Number who suffered at least one adverse
event of anorexia before end of treatment at 6
months or later

10 4419 Odds Ratio (M-H,
Fixed, 95% CI)

3.75 [2.89, 4.87]

19 Number who suffered at least one adverse
event of anxiety before end of treatment at 6
months or later

1 286 Odds Ratio (M-H,
Fixed, 95% CI)

2.01 [0.82, 4.90]

20 Number who suffered at least one adverse
event of arthralgia before end of treatment at 6
months or later

2 498 Odds Ratio (M-H,
Fixed, 95% CI)

1.22 [0.62, 2.40]

21 Number who suffered at least one adverse
event of asthenia before end of treatment at 6
months or later

3 729 Odds Ratio (M-H,
Fixed, 95% CI)

2.47 [1.27, 4.81]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

22 Number who suffered at least one adverse
event of back pain before end of treatment at 6
months or later

1 290 Odds Ratio (M-H,
Fixed, 95% CI)

1.64 [0.62, 4.36]

23 Number who suffered at least one adverse
event of confusion before end of treatment at 6
months or later

4 1331 Odds Ratio (M-H,
Fixed, 95% CI)

0.83 [0.52, 1.32]

24 Number who suffered at least one adverse
event of conjunctivitis before end of treatment
at 6 months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

1.97 [0.70, 5.55]

25 Number who suffered at least one adverse
event of constipation before end of treatment at
6 months or later

1 286 Odds Ratio (M-H,
Fixed, 95% CI)

0.66 [0.23, 1.91]

26 Number who suffered at least one adverse
event of depression before end of treatment at 6
months or later

2 576 Odds Ratio (M-H,
Fixed, 95% CI)

1.58 [0.82, 3.04]

27 Number who suffered at least one adverse
event of diarrhoea before end of treatment at 6
months or later

13 5173 Odds Ratio (M-H,
Fixed, 95% CI)

1.91 [1.59, 2.30]

28 Number who suffered at least one adverse
event of dizziness before end of treatment at 6
months or later

12 4583 Odds Ratio (M-H,
Fixed, 95% CI)

1.99 [1.64, 2.42]

29 Number who suffered at least one adverse
event of ecchymosis before end of treatment at
6 months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

1.58 [0.54, 4.61]

30 Number who suffered at least one adverse
event of fatigue before end of treatment at 6
months or later

1 319 Odds Ratio (M-H,
Fixed, 95% CI)

4.39 [1.21, 15.85]

31 Number who suffered at least one adverse
event of fever before end of treatment at 6
months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

0.87 [0.39, 1.93]

32 Number who suffered at least one adverse
event of fracture before end of treatment at 6
months or later

5 2269 Odds Ratio (M-H,
Fixed, 95% CI)

0.96 [0.53, 1.74]

33 Number who suffered at least one adverse
event of haemorrhage before end of treatment
at 6 months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

1.02 [0.35, 3.02]

34 Number who suffered at least one adverse
event of headache before end of treatment at 6
months or later

9 3686 Odds Ratio (M-H,
Fixed, 95% CI)

1.56 [1.27, 1.91]

35 Number who suffered at least one adverse
event of hostility before end of treatment at 6
months or later

2 576 Odds Ratio (M-H,
Fixed, 95% CI)

0.96 [0.49, 1.87]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

36 Number who suffered at least one adverse
event of increased cough before end of treat-
ment at 6 months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

1.19 [0.56, 2.52]

37 Number who suffered at least one adverse
event of infection before end of treatment at 6
months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

1.10 [0.51, 2.37]

38 Number who suffered at least one adverse
event of insomnia before end of treatment at 6
months or later

7 2906 Odds Ratio (M-H,
Fixed, 95% CI)

1.49 [1.12, 2.00]

39 Number who suffered at least one adverse
event of muscle cramp before end of treatment
at 6 months or later

1 319 Odds Ratio (M-H,
Fixed, 95% CI)

13.32 [1.71,
103.74]

40 Number who suffered at least one adverse
event of myasthenia before end of treatment at
6 months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

2.10 [0.51, 8.64]

41 Number who suffered at least one adverse
event of nausea before end of treatment at 6
months or later

13 5089 Odds Ratio (M-H,
Fixed, 95% CI)

4.87 [4.13, 5.74]

42 Number who suffered at least one adverse
event of pain before end of treatment at 6
months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

0.91 [0.47, 1.78]

43 Number who suffered at least one adverse
event of peripheral oedema before end of treat-
ment at 6 monthsorlater

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

2.08 [1.01, 4.28]

44 Number who suffered at least one adverse
event of a rash before end of treatment at 6
months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

0.72 [0.37, 1.42]

45 Number who suffered at least one adverse
event of a respiratory tract infection before end
of treatment at 6 m

1 290 Odds Ratio (M-H,
Fixed, 95% CI)

1.02 [0.49, 2.12]

46 Number who suffered at least one adverse
event of rhinitis before end of treatment at 6
months or later

2 527 Odds Ratio (M-H,
Fixed, 95% CI)

1.38 [0.74, 2.58]

47 Number who suffered at least one adverse
event of skin ulcer before end of treatment at 6
months or later

1 208 Odds Ratio (M-H,
Fixed, 95% CI)

1.51 [0.55, 4.12]

48 Number who suffered at least one adverse
event of syncope before end of treatment at 6
months or later

5 2206 Odds Ratio (M-H,
Fixed, 95% CI)

1.90 [1.09, 3.33]

49 Number who suffered at least one adverse
event of tremor before end of treatment at 6
months or later

2 633 Odds Ratio (M-H,
Fixed, 95% CI)

6.82 [1.99, 23.37]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

50 Number who suffered at least one adverse
event of urinary tract infection before end of
treatment at 6 month

3 784 Odds Ratio (M-H,
Fixed, 95% CI)

0.90 [0.54, 1.48]

51 Number who suffered at least one adverse
event of vertigo before end of treatment at 6
months or later

1 286 Odds Ratio (M-H,
Fixed, 95% CI)

3.95 [1.08, 14.46]

52 Number who suffered at least one adverse
event of vomiting before end of treatment at 6
months or later

11 4703 Odds Ratio (M-H,
Fixed, 95% CI)

4.82 [3.91, 5.94]

53 Number who suffered at least one adverse
event of weight loss before end of treatment at 6
months or later

4 1358 Odds Ratio (M-H,
Fixed, 95% CI)

2.99 [1.89, 4.75]

 
 

Analysis 1.1.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome
1 ADAS-Cog mean changes in score from baseline at 6 months or later (ITT-LOCF).

Study or subgroup ChEI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

DON-302 150 -1.1 (5.4) 153 1.8 (5.4) 8.43% -2.88[-4.1,-1.66]

DON-304 254 -1.3 (5.5) 264 1.7 (5.5) 14.05% -2.92[-3.87,-1.97]

DON-402 91 -1.6 (4.7) 55 0.7 (4.6) 5.23% -2.33[-3.88,-0.78]

GAL-INT-1 Wilcock 220 -0.5 (5.6) 215 2.4 (6) 10.5% -2.9[-4,-1.8]

GAL-USA-1 Raskind 202 -1.9 (5.1) 207 2 (6.5) 9.89% -3.9[-5.03,-2.77]

GAL-USA-10 Tariot 253 -1.4 (6.2) 255 1.7 (6.2) 10.8% -3.1[-4.18,-2.02]

RIV-B303 242 -0.3 (6.8) 238 1.3 (7) 8.27% -1.6[-2.83,-0.37]

RIV-B304 228 1.2 (7.2) 220 2.8 (7.2) 7.09% -1.6[-2.93,-0.27]

RIV-B351 353 1 (5) 171 2.4 (5) 15.13% -1.4[-2.31,-0.49]

RIV-B352 231 3 (6) 234 4.1 (6) 10.6% -1.1[-2.19,-0.01]

   

Total *** 2224   2012   100% -2.37[-2.73,-2.02]

Heterogeneity: Tau2=0; Chi2=23.98, df=9(P=0); I2=62.48%  

Test for overall effect: Z=13.1(P<0.0001)  

Favours ChEI 105-10 -5 0 Favours placebo

 
 

Analysis 1.2.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo,
Outcome 2 MMSE mean change in score from baseline at 6 months or later (ITT-LOCF).

Study or subgroup ChEI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

DON-302 150 0.4 (3.1) 154 -1 (3.1) 11.71% 1.36[0.66,2.06]

DON-311 103 -0.1 (4.1) 102 -0.8 (4) 4.65% 0.71[-0.4,1.82]

DON-402 91 1.3 (3.4) 55 0.1 (3.1) 4.95% 1.24[0.17,2.31]

DON-Feldman 131 1.4 (4) 139 -0.4 (4) 6.24% 1.79[0.84,2.74]

DON-Nordic 135 -0.5 (4.1) 137 -2.2 (3.3) 7.26% 1.7[0.81,2.59]

Favours placebo 105-10 -5 0 Favours ChEI
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Study or subgroup ChEI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

RIV-B303 242 0.2 (3.5) 239 -0.5 (3.6) 14.13% 0.72[0.09,1.35]

RIV-B304 227 -0.6 (3.6) 220 -1.4 (3.6) 12.77% 0.8[0.13,1.47]

RIV-B351 354 -0 (3) 173 -0.7 (3) 19.12% 0.65[0.1,1.2]

RIV-B352 231 2 (3) 235 -0.9 (3) 19.17% 2.9[2.36,3.44]

   

Total *** 1664   1454   100% 1.37[1.13,1.61]

Heterogeneity: Tau2=0; Chi2=46.53, df=8(P<0.0001); I2=82.81%  

Test for overall effect: Z=11.28(P<0.0001)  

Favours placebo 105-10 -5 0 Favours ChEI

 
 

Analysis 1.3.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 3
Activities of daily living (DAD) mean changes in score from baseline at 6 months or later (ITT-LOCF).

Study or subgroup ChEI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

DON-Feldman 121 5.3 (14.3) 126 -2.7 (20.5) 30.55% 8[3.61,12.39]

GAL-INT-1 Wilcock 212 -3.2 (14.9) 210 -6 (15.7) 69.45% 2.8[-0.11,5.71]

   

Total *** 333   336   100% 4.39[1.96,6.81]

Heterogeneity: Tau2=0; Chi2=3.74, df=1(P=0.05); I2=73.29%  

Test for overall effect: Z=3.55(P=0)  

Favours placebo 105-10 -5 0 Favours ChEI

 
 

Analysis 1.4.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome
4 Activities of daily living (PDS) mean change in score from baseline at 6 months (ITT).

Study or subgroup ChEI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

DON-Nordic 136 -7.9 (8.9) 140 -11.7 (8.9) 18.84% 3.8[1.7,5.9]

RIV-B303 241 0 (13.2) 237 -2.2 (13.4) 14.61% 2.2[-0.18,4.58]

RIV-B304 227 -2.7 (11.1) 221 -4.9 (11.2) 19.48% 2.2[0.13,4.27]

RIV-B351 349 -2.3 (10.4) 173 -3.1 (10.3) 23.43% 0.8[-1.08,2.68]

RIV-B352 231 -1.5 (10.3) 233 -4.9 (10.3) 23.65% 3.4[1.53,5.27]

   

Total *** 1184   1004   100% 2.46[1.55,3.37]

Heterogeneity: Tau2=0; Chi2=5.62, df=4(P=0.23); I2=28.84%  

Test for overall effect: Z=5.28(P<0.0001)  

Favours placebo 105-10 -5 0 Favours ChEI
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Analysis 1.5.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome
5 Behavioural disturbance (NPI) mean changes from score from baseline at 6 months (ITT).

Study or subgroup ChEI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

DON-311 103 -2.3 (19.5) 105 -4.9 (19.5) 10.05% 2.6[-2.69,7.89]

DON-Feldman 138 -4.6 (14.3) 144 1 (14.4) 25.09% -5.6[-8.95,-2.25]

GAL-USA-10 Tariot 253 0 (12.7) 262 2 (11.3) 64.86% -2[-4.08,0.08]

   

Total *** 494   511   100% -2.44[-4.12,-0.76]

Heterogeneity: Tau2=0; Chi2=7.08, df=2(P=0.03); I2=71.73%  

Test for overall effect: Z=2.85(P=0)  

Favours ChEI 105-10 -5 0 Favours placebo

 
 

Analysis 1.6.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 6 Global
assessment with carer input (CIBIC-Plus) (numbers improved or unchanged) at 6 months (ITT).

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

GAL-INT-1 Wilcock 127/206 101/203 34.43% 1.62[1.1,2.41]

GAL-USA-1 Raskind 136/186 111/196 25.64% 2.08[1.35,3.2]

GAL-USA-10 Tariot 162/253 128/262 39.92% 1.86[1.31,2.65]

   

Total (95% CI) 645 661 100% 1.84[1.47,2.3]

Total events: 425 (ChEI), 340 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.71, df=2(P=0.7); I2=0%  

Test for overall effect: Z=5.32(P<0.0001)  

Favours placebo 100.1 50.2 20.5 1 Favours ChEI

 
 

Analysis 1.7.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome
7 Global assessment with carer input (CIBIC-Plus) (numbers improved) at 6 months (ITT).

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 37/149 17/152 5.86% 2.62[1.4,4.91]

DON-304 60/241 36/257 12.13% 2.03[1.29,3.22]

GAL-INT-1 Wilcock 36/206 33/203 12.71% 1.09[0.65,1.83]

GAL-USA-1 Raskind 37/186 27/196 9.76% 1.55[0.9,2.67]

RIV-B303 80/219 46/230 13.2% 2.3[1.51,3.52]

RIV-B304 51/222 41/216 14.84% 1.27[0.8,2.02]

RIV-B351 80/318 43/169 19.48% 0.98[0.64,1.51]

RIV-B352 47/214 34/224 12.02% 1.57[0.97,2.56]

   

Total (95% CI) 1755 1647 100% 1.56[1.32,1.85]

Total events: 428 (ChEI), 277 (Placebo)  

Heterogeneity: Tau2=0; Chi2=14.17, df=7(P=0.05); I2=50.58%  

Test for overall effect: Z=5.17(P<0.0001)  

Favours placebo 100.1 50.2 20.5 1 Favours ChEI
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Analysis 1.8.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo,
Outcome 8 GBS-global assessment mean change in score from baseline at 52 weeks (ITT).

Study or subgroup ChEI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

DON-Nordic 138 8.2 (17.2) 144 11.5 (18.1) 100% -3.26[-7.38,0.86]

   

Total *** 138   144   100% -3.26[-7.38,0.86]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.55(P=0.12)  

Favours ChEI 105-10 -5 0 Favours placebo

 
 

Analysis 1.9.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 9 Time spent
by carer assisting in IADL and PSMS (mean changes in score from baseline min/day) at 6 months (ITT).

Study or subgroup ChEI Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

DON-Feldman 111 -33.4
(239.7)

110 19 (263.1) 100% -52.4[-118.78,13.98]

   

Total *** 111   110   100% -52.4[-118.78,13.98]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.55(P=0.12)  

Favours ChEI 10050-100 -50 0 Favours placebo

 
 

Analysis 1.10.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome
10 Total number of withdrawals before end of treatment at 6 months or later (ITT).

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 51/157 32/162 6.42% 1.95[1.17,3.26]

DON-304 72/273 55/274 12.21% 1.43[0.96,2.13]

DON-311 19/103 27/105 6.59% 0.65[0.34,1.27]

DON-402 26/96 11/57 3.04% 1.55[0.7,3.45]

DON-Feldman 23/144 20/147 5.02% 1.21[0.63,2.31]

DON-Nordic 47/142 47/144 9.43% 1.02[0.62,1.67]

GAL-INT-1 Wilcock 44/220 29/215 7.09% 1.6[0.96,2.68]

GAL-USA-1 Raskind 68/212 41/213 8.39% 1.98[1.27,3.1]

GAL-USA-10 Tariot 61/273 46/286 10.54% 1.5[0.98,2.3]

RIV-B303 79/242 31/239 6.35% 3.25[2.05,5.17]

RIV-B304 54/228 33/222 7.71% 1.78[1.1,2.87]

RIV-B351 152/352 43/172 9.91% 2.28[1.52,3.42]

RIV-B352 82/230 38/235 7.31% 2.87[1.85,4.46]

   

Total (95% CI) 2672 2471 100% 1.76[1.54,2.02]

Total events: 778 (ChEI), 453 (Placebo)  

Heterogeneity: Tau2=0; Chi2=29.9, df=12(P=0); I2=59.87%  

Test for overall effect: Z=8.35(P<0.0001)  

Favours treatment 100.1 50.2 20.5 1 Favours control
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Analysis 1.11.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 11 Total
number of withdrawals due to an adverse event before end of treatment at 6 months or later (ITT).

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 26/157 11/162 5.08% 2.72[1.3,5.73]

DON-304 50/273 27/274 12.39% 2.05[1.24,3.39]

DON-311 11/103 19/105 9.46% 0.54[0.24,1.2]

DON-402 15/96 5/57 2.98% 1.93[0.66,5.62]

DON-Feldman 12/144 9/147 4.6% 1.39[0.57,3.42]

DON-Nordic 10/142 9/144 4.68% 1.14[0.45,2.89]

GAL-INT-1 Wilcock 31/220 19/215 9.29% 1.69[0.92,3.1]

GAL-USA-1 Raskind 49/212 16/213 6.91% 3.7[2.03,6.75]

GAL-USA-10 Tariot 27/273 20/286 9.91% 1.46[0.8,2.67]

RIV-B303 55/242 16/239 7% 4.1[2.27,7.39]

RIV-B304 39/228 20/222 9.46% 2.08[1.17,3.7]

RIV-B351 97/352 21/172 11.5% 2.74[1.64,4.57]

RIV-B352 66/230 17/235 6.75% 5.16[2.92,9.13]

   

Total (95% CI) 2672 2471 100% 2.32[1.95,2.76]

Total events: 488 (ChEI), 209 (Placebo)  

Heterogeneity: Tau2=0; Chi2=34.07, df=12(P=0); I2=64.78%  

Test for overall effect: Z=9.53(P<0.0001)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.12.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 12
Number who su6ered at least one adverse event before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-304 234/273 207/274 15.17% 1.94[1.25,3.01]

DON-311 99/103 102/105 2.02% 0.73[0.16,3.34]

DON-402 67/96 37/57 7.21% 1.25[0.62,2.51]

DON-Feldman 120/144 117/147 9.92% 1.28[0.71,2.32]

DON-Nordic 116/142 109/144 10.18% 1.43[0.81,2.54]

GAL-INT-1 Wilcock 82/220 26/215 8.48% 4.32[2.64,7.07]

GAL-USA-1 Raskind 79/212 28/213 9% 3.92[2.42,6.38]

GAL-USA-10 Tariot 45/273 13/286 5.45% 4.14[2.18,7.87]

RIV-B303 220/242 172/239 8.08% 3.9[2.31,6.56]

RIV-B304 208/228 169/222 7.72% 3.26[1.88,5.67]

RIV-B351 318/352 145/172 9.67% 1.74[1.01,2.99]

RIV-B352 214/230 201/235 7.11% 2.26[1.21,4.23]

   

Total (95% CI) 2515 2309 100% 2.51[2.14,2.95]

Total events: 1802 (ChEI), 1326 (Placebo)  

Heterogeneity: Tau2=0; Chi2=32.06, df=11(P=0); I2=65.69%  

Test for overall effect: Z=11.27(P<0.0001)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.13.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 13 Number
who su6ered at least one adverse event of abdominal pain before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 10/103 5/105 6.48% 2.15[0.71,6.53]

DON-Feldman 9/144 10/146 13.5% 0.91[0.36,2.3]

DON-Nordic 3/142 8/144 11.28% 0.37[0.1,1.41]

RIV-B303 29/242 7/239 8.99% 4.51[1.94,10.52]

RIV-B304 34/228 12/222 15.01% 3.07[1.54,6.09]

RIV-B351 47/352 10/172 16.88% 2.5[1.23,5.07]

RIV-B352 27/230 22/235 27.86% 1.29[0.71,2.33]

   

Total (95% CI) 1441 1263 100% 1.95[1.46,2.61]

Total events: 159 (ChEI), 74 (Placebo)  

Heterogeneity: Tau2=0; Chi2=16.31, df=6(P=0.01); I2=63.22%  

Test for overall effect: Z=4.51(P<0.0001)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.14.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 14 Number
who su6ered at least one adverse event of abnormal gait before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 12/103 8/105 100% 1.6[0.63,4.09]

   

Total (95% CI) 103 105 100% 1.6[0.63,4.09]

Total events: 12 (ChEI), 8 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.15.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 15 Number
who su6ered at least one adverse event of abnormal dreams before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

DON-402 9/96 0/57 100% 5.38[1.34,21.55]

   

Total (95% CI) 96 57 100% 5.38[1.34,21.55]

Total events: 9 (ChEI), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.37(P=0.02)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.16.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 16 Number
who su6ered at least one adverse event of accidental injury before end of treatment at 6 monthsorlater.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 67/103 58/105 59.93% 1.51[0.86,2.64]

DON-402 6/96 0/57 1.74% 8.26[0.46,149.42]

DON-Feldman 11/144 14/146 38.33% 0.78[0.34,1.78]

   

Total (95% CI) 343 308 100% 1.35[0.86,2.1]

Total events: 84 (ChEI), 72 (Placebo)  

Heterogeneity: Tau2=0; Chi2=3.35, df=2(P=0.19); I2=40.26%  

Test for overall effect: Z=1.31(P=0.19)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.17.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 17 Number
who su6ered at least one adverse event of agitation before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 10/103 8/105 22.78% 1.3[0.49,3.45]

GAL-USA-1 Raskind 22/273 27/286 77.22% 0.84[0.47,1.52]

   

Total (95% CI) 376 391 100% 0.95[0.57,1.56]

Total events: 32 (ChEI), 35 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.57, df=1(P=0.45); I2=0%  

Test for overall effect: Z=0.22(P=0.83)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.18.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 18 Number
who su6ered at least one adverse event of anorexia before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 11/157 3/162 3.97% 3.99[1.09,14.6]

DON-304 21/273 2/274 2.66% 11.33[2.63,48.82]

DON-311 9/103 5/105 6.53% 1.91[0.62,5.92]

GAL-INT-1 Wilcock 22/220 0/215 0.66% 48.85[2.94,810.7]

GAL-USA-1 Raskind 29/212 12/213 14.94% 2.65[1.32,5.36]

GAL-USA-10 Tariot 18/279 27/286 36.07% 0.66[0.36,1.23]

RIV-B303 34/242 4/239 5% 9.6[3.35,27.52]

RIV-B304 47/228 6/222 6.98% 9.35[3.91,22.37]

RIV-B351 37/352 7/172 12.17% 2.77[1.21,6.35]

RIV-B352 53/230 10/235 11.01% 6.74[3.33,13.62]

   

Total (95% CI) 2296 2123 100% 3.75[2.89,4.87]

Total events: 281 (ChEI), 76 (Placebo)  

Heterogeneity: Tau2=0; Chi2=48.19, df=9(P<0.0001); I2=81.33%  

Test for overall effect: Z=9.94(P<0.0001)  

Favours ChEI 1000.01 100.1 1 Favours placebo
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Analysis 1.19.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 19 Number
who su6ered at least one adverse event of anxiety before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-Nordic 15/142 8/144 100% 2.01[0.82,4.9]

   

Total (95% CI) 142 144 100% 2.01[0.82,4.9]

Total events: 15 (ChEI), 8 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.53(P=0.13)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.20.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 20 Number
who su6ered at least one adverse event of arthralgia before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 10/103 15/105 87.89% 0.65[0.28,1.51]

DON-Feldman 10/144 2/146 12.11% 5.37[1.16,24.97]

   

Total (95% CI) 247 251 100% 1.22[0.62,2.4]

Total events: 20 (ChEI), 17 (Placebo)  

Heterogeneity: Tau2=0; Chi2=5.73, df=1(P=0.02); I2=82.54%  

Test for overall effect: Z=0.57(P=0.57)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.21.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 21 Number
who su6ered at least one adverse event of asthenia before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-402 9/96 1/57 9.44% 5.79[0.71,46.98]

DON-Feldman 13/144 7/146 52.52% 1.97[0.76,5.09]

DON-Nordic 11/142 5/144 38.04% 2.33[0.79,6.9]

   

Total (95% CI) 382 347 100% 2.47[1.27,4.81]

Total events: 33 (ChEI), 13 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.87, df=2(P=0.65); I2=0%  

Test for overall effect: Z=2.66(P=0.01)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.22.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 22 Number
who su6ered at least one adverse event of back pain before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-Feldman 11/144 7/146 100% 1.64[0.62,4.36]

   

Total (95% CI) 144 146 100% 1.64[0.62,4.36]

Total events: 11 (ChEI), 7 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1(P=0.32)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.23.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 23 Number
who su6ered at least one adverse event of confusion before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-304 16/274 16/273 38.09% 1[0.49,2.03]

DON-311 6/103 9/105 21.19% 0.66[0.23,1.93]

DON-Feldman 9/144 8/146 18.8% 1.15[0.43,3.07]

DON-Nordic 4/142 9/144 21.92% 0.43[0.13,1.45]

   

Total (95% CI) 663 668 100% 0.83[0.52,1.32]

Total events: 35 (ChEI), 42 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.96, df=3(P=0.58); I2=0%  

Test for overall effect: Z=0.79(P=0.43)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.24.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 24 Number
who su6ered at least one adverse event of conjunctivitis before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 11/103 6/105 100% 1.97[0.7,5.55]

   

Total (95% CI) 103 105 100% 1.97[0.7,5.55]

Total events: 11 (ChEI), 6 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.29(P=0.2)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.25.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 25 Number
who su6ered at least one adverse event of constipation before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-Nordic 6/142 9/144 100% 0.66[0.23,1.91]

   

Total (95% CI) 142 144 100% 0.66[0.23,1.91]

Total events: 6 (ChEI), 9 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.76(P=0.45)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.26.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 26 Number
who su6ered at least one adverse event of depression before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-Feldman 8/144 5/146 32.61% 1.66[0.53,5.2]

DON-Nordic 16/142 11/144 67.39% 1.54[0.69,3.44]

   

Total (95% CI) 286 290 100% 1.58[0.82,3.04]

Total events: 24 (ChEI), 16 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.91); I2=0%  

Test for overall effect: Z=1.35(P=0.18)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.27.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 27 Number
who su6ered at least one adverse event of diarrhoea before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 27/157 11/162 5.19% 2.85[1.36,5.97]

DON-304 45/273 11/274 5.31% 4.72[2.38,9.34]

DON-311 15/103 10/105 4.9% 1.62[0.69,3.79]

DON-402 19/96 5/57 2.91% 2.57[0.9,7.3]

DON-Feldman 18/144 7/146 3.52% 2.84[1.15,7.02]

DON-Nordic 10/142 10/144 5.34% 1.02[0.41,2.52]

GAL-INT-1 Wilcock 16/220 16/215 8.69% 0.98[0.47,2]

GAL-USA-1 Raskind 26/212 10/213 5.07% 2.84[1.33,6.04]

RIV-B303 40/242 21/239 10.21% 2.06[1.17,3.61]

GAL-USA-10 Tariot 15/273 17/286 9.08% 0.92[0.45,1.88]

RIV-B304 40/242 21/239 10.21% 2.06[1.17,3.61]

RIV-B351 58/352 21/172 13.64% 1.42[0.83,2.43]

RIV-B352 57/230 37/235 15.94% 1.76[1.11,2.8]

   

Total (95% CI) 2686 2487 100% 1.91[1.59,2.3]

Total events: 386 (ChEI), 197 (Placebo)  

Heterogeneity: Tau2=0; Chi2=20.76, df=12(P=0.05); I2=42.19%  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=6.95(P<0.0001)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.28.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 28 Number
who su6ered at least one adverse event of dizziness before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 13/157 7/162 4.26% 2[0.78,5.15]

DON-304 25/273 13/274 7.94% 2.02[1.01,4.04]

DON-311 8/103 8/105 4.93% 1.02[0.37,2.83]

DON-402 8/96 1/57 0.78% 5.09[0.62,41.81]

DON-Feldman 9/144 7/146 4.39% 1.32[0.48,3.66]

DON-Nordic 9/142 6/144 3.76% 1.56[0.54,4.49]

GAL-INT-1 Wilcock 24/220 10/215 6.07% 2.51[1.17,5.38]

GAL-USA-1 Raskind 29/212 24/213 13.93% 1.25[0.7,2.22]

RIV-B303 48/242 17/239 9.24% 3.23[1.8,5.8]

RIV-B304 42/228 16/222 8.91% 2.91[1.58,5.35]

RIV-B351 76/352 26/172 18.46% 1.55[0.95,2.52]

RIV-B352 64/230 36/235 17.32% 2.13[1.35,3.37]

   

Total (95% CI) 2399 2184 100% 1.99[1.64,2.42]

Total events: 355 (ChEI), 171 (Placebo)  

Heterogeneity: Tau2=0; Chi2=11.33, df=11(P=0.42); I2=2.9%  

Test for overall effect: Z=6.89(P<0.0001)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.29.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 29 Number
who su6ered at least one adverse event of ecchymosis before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 9/103 6/105 100% 1.58[0.54,4.61]

   

Total (95% CI) 103 105 100% 1.58[0.54,4.61]

Total events: 9 (ChEI), 6 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.84(P=0.4)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.30.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 30 Number
who su6ered at least one adverse event of fatigue before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 12/157 3/162 100% 4.39[1.21,15.85]

   

Total (95% CI) 157 162 100% 4.39[1.21,15.85]

Total events: 12 (ChEI), 3 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.26(P=0.02)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.31.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 31
Number who su6ered at least one adverse event of fever before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 13/103 15/105 100% 0.87[0.39,1.93]

   

Total (95% CI) 103 105 100% 0.87[0.39,1.93]

Total events: 13 (ChEI), 15 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.35(P=0.73)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.32.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 32 Number
who su6ered at least one adverse event of fracture before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-Nordic 8/142 5/144 21.19% 1.66[0.53,5.2]

RIV-B303 2/242 9/239 40.61% 0.21[0.05,1]

RIV-B304 1/228 2/222 9.12% 0.48[0.04,5.38]

RIV-B351 7/352 3/235 15.95% 1.57[0.4,6.13]

RIV-B352 5/230 3/235 13.13% 1.72[0.41,7.28]

   

Total (95% CI) 1194 1075 100% 0.96[0.53,1.74]

Total events: 23 (ChEI), 22 (Placebo)  

Heterogeneity: Tau2=0; Chi2=5.98, df=4(P=0.2); I2=33.11%  

Test for overall effect: Z=0.14(P=0.89)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.33.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 33 Number
who su6ered at least one adverse event of haemorrhage before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 7/103 7/105 100% 1.02[0.35,3.02]

   

Total (95% CI) 103 105 100% 1.02[0.35,3.02]

Total events: 7 (ChEI), 7 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.04(P=0.97)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.34.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 34 Number
who su6ered at least one adverse event of headache before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-304 39/273 34/274 19.19% 1.18[0.72,1.93]

DON-311 15/103 17/105 9.49% 0.88[0.41,1.88]

DON-Feldman 17/144 6/146 3.47% 3.12[1.19,8.17]

DON-Nordic 11/142 9/144 5.44% 1.26[0.51,3.14]

GAL-INT-1 Wilcock 21/220 7/215 4.22% 3.14[1.3,7.54]

RIV-B303 45/242 8/239 4.32% 6.6[3.04,14.33]

RIV-B304 40/228 23/222 12.68% 1.84[1.06,3.19]

RIV-B351 47/352 27/172 20.73% 0.83[0.5,1.38]

RIV-B352 45/230 39/235 20.47% 1.22[0.76,1.96]

   

Total (95% CI) 1934 1752 100% 1.56[1.27,1.91]

Total events: 280 (ChEI), 170 (Placebo)  

Heterogeneity: Tau2=0; Chi2=28.59, df=8(P=0); I2=72.02%  

Test for overall effect: Z=4.27(P<0.0001)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.35.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 35 Number
who su6ered at least one adverse event of hostility before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-Feldman 14/144 11/146 56.09% 1.32[0.58,3.02]

DON-Nordic 4/142 8/144 43.91% 0.49[0.14,1.67]

   

Total (95% CI) 286 290 100% 0.96[0.49,1.87]

Total events: 18 (ChEI), 19 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.72, df=1(P=0.19); I2=41.8%  

Test for overall effect: Z=0.13(P=0.9)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.36.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 36 Number
who su6ered at least one adverse event of increased cough before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 17/103 15/105 100% 1.19[0.56,2.52]

   

Total (95% CI) 103 105 100% 1.19[0.56,2.52]

Total events: 17 (ChEI), 15 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.44(P=0.66)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.37.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 37 Number
who su6ered at least one adverse event of infection before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 16/103 15/105 100% 1.1[0.51,2.37]

   

Total (95% CI) 103 105 100% 1.1[0.51,2.37]

Total events: 16 (ChEI), 15 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.25(P=0.8)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.38.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 38 Number
who su6ered at least one adverse event of insomnia before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-304 22/274 11/273 13.3% 2.08[0.99,4.38]

DON-402 5/96 0/57 0.77% 6.91[0.38,127.37]

DON-Nordic 14/142 10/144 11.75% 1.47[0.63,3.42]

RIV-B303 17/242 12/239 14.73% 1.43[0.67,3.06]

RIV-B304 13/228 8/222 10.03% 1.62[0.66,3.98]

RIV-B351 30/352 14/172 22.58% 1.05[0.54,2.04]

RIV-B352 32/230 24/235 26.83% 1.42[0.81,2.5]

   

Total (95% CI) 1564 1342 100% 1.49[1.12,2]

Total events: 133 (ChEI), 79 (Placebo)  

Heterogeneity: Tau2=0; Chi2=2.98, df=6(P=0.81); I2=0%  

Test for overall effect: Z=2.7(P=0.01)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.39.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 39 Number
who su6ered at least one adverse event of muscle cramp before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 12/157 1/162 100% 13.32[1.71,103.74]

   

Total (95% CI) 157 162 100% 13.32[1.71,103.74]

Total events: 12 (ChEI), 1 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.47(P=0.01)  

Favours ChEI 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.40.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 40 Number
who su6ered at least one adverse event of myasthenia before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 6/103 3/105 100% 2.1[0.51,8.64]

   

Total (95% CI) 103 105 100% 2.1[0.51,8.64]

Total events: 6 (ChEI), 3 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.03(P=0.3)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.41.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 41 Number
who su6ered at least one adverse event of nausea before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 26/157 6/162 3.41% 5.16[2.06,12.92]

DON-304 66/273 19/274 9.95% 4.28[2.49,7.36]

DON-311 9/103 4/105 2.5% 2.42[0.72,8.11]

DON-402 10/96 2/57 1.56% 3.2[0.68,15.15]

DON-Feldman 10/120 6/117 3.85% 1.68[0.59,4.79]

DON-Nordic 16/142 13/144 7.93% 1.28[0.59,2.77]

GAL-INT-1 Wilcock 82/220 26/215 11.42% 4.32[2.64,7.07]

GAL-USA-1 Raskind 79/212 28/213 12.13% 3.92[2.42,6.38]

GAL-USA-10 Tariot 45/273 13/286 7.34% 4.14[2.18,7.87]

RIV-B303 121/242 23/239 8.01% 9.39[5.71,15.46]

RIV-B304 123/228 31/222 10.01% 7.22[4.56,11.44]

RIV-B351 121/352 20/172 12.2% 3.98[2.38,6.67]

RIV-B352 125/230 31/235 9.69% 7.83[4.95,12.39]

   

Total (95% CI) 2648 2441 100% 4.87[4.13,5.74]

Total events: 833 (ChEI), 222 (Placebo)  

Heterogeneity: Tau2=0; Chi2=32.72, df=12(P=0); I2=63.33%  

Test for overall effect: Z=18.88(P<0.0001)  

Favours ChEI 1000.01 100.1 1 Favours placebo
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Analysis 1.42.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 42
Number who su6ered at least one adverse event of pain before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 21/103 23/105 100% 0.91[0.47,1.78]

   

Total (95% CI) 103 105 100% 0.91[0.47,1.78]

Total events: 21 (ChEI), 23 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.27(P=0.79)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.43.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 43 Number
who su6ered at least one adverse event of peripheral oedema before end of treatment at 6 monthsorlater.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 25/103 14/105 100% 2.08[1.01,4.28]

   

Total (95% CI) 103 105 100% 2.08[1.01,4.28]

Total events: 25 (ChEI), 14 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2(P=0.05)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.44.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 44
Number who su6ered at least one adverse event of a rash before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 19/103 25/105 100% 0.72[0.37,1.42]

   

Total (95% CI) 103 105 100% 0.72[0.37,1.42]

Total events: 19 (ChEI), 25 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.94(P=0.34)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.45.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 45 Number
who su6ered at least one adverse event of a respiratory tract infection before end of treatment at 6 m.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-Feldman 16/144 16/146 100% 1.02[0.49,2.12]

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 144 146 100% 1.02[0.49,2.12]

Total events: 16 (ChEI), 16 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.04(P=0.97)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.46.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 46 Number
who su6ered at least one adverse event of rhinitis before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 9/157 4/162 21.91% 2.4[0.72,7.97]

DON-311 17/103 16/105 78.09% 1.1[0.52,2.31]

   

Total (95% CI) 260 267 100% 1.38[0.74,2.58]

Total events: 26 (ChEI), 20 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.18, df=1(P=0.28); I2=15.22%  

Test for overall effect: Z=1.02(P=0.31)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.47.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 47 Number
who su6ered at least one adverse event of skin ulcer before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 10/103 7/105 100% 1.51[0.55,4.12]

   

Total (95% CI) 103 105 100% 1.51[0.55,4.12]

Total events: 10 (ChEI), 7 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.8(P=0.43)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.48.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 48 Number
who su6ered at least one adverse event of syncope before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-Nordic 9/142 4/144 19.64% 2.37[0.71,7.87]

RIV-B303 5/242 2/239 10.41% 2.5[0.48,13.01]

RIV-B304 10/228 7/222 35.81% 1.41[0.53,3.77]

RIV-B351 12/352 2/172 13.7% 3[0.66,13.56]

RIV-B352 5/230 4/235 20.44% 1.28[0.34,4.84]

Favours ChEI 100.1 50.2 20.5 1 Favours placebo
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Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 1194 1012 100% 1.9[1.09,3.33]

Total events: 41 (ChEI), 19 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.28, df=4(P=0.86); I2=0%  

Test for overall effect: Z=2.25(P=0.02)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.49.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 49 Number
who su6ered at least one adverse event of tremor before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 8/103 2/105 65.89% 4.34[0.9,20.94]

GAL-USA-1 Raskind 11/212 1/213 34.11% 11.6[1.48,90.68]

   

Total (95% CI) 315 318 100% 6.82[1.99,23.37]

Total events: 19 (ChEI), 3 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.57, df=1(P=0.45); I2=0%  

Test for overall effect: Z=3.05(P=0)  

Favours ChEI 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.50.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 50 Number
who su6ered at least one adverse event of urinary tract infection before end of treatment at 6 month.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 16/103 21/105 54.01% 0.74[0.36,1.51]

DON-Feldman 9/144 6/146 17.18% 1.56[0.54,4.49]

DON-Nordic 8/142 10/144 28.81% 0.8[0.31,2.09]

   

Total (95% CI) 389 395 100% 0.9[0.54,1.48]

Total events: 33 (ChEI), 37 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.39, df=2(P=0.5); I2=0%  

Test for overall effect: Z=0.43(P=0.66)  

Favours ChEI 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.51.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 51 Number
who su6ered at least one adverse event of vertigo before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-Nordic 11/142 3/144 100% 3.95[1.08,14.46]

   

Total (95% CI) 142 144 100% 3.95[1.08,14.46]

Favours ChEI 1000.01 100.1 1 Favours placebo
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Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 11 (ChEI), 3 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.07(P=0.04)  

Favours ChEI 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.52.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 52 Number
who su6ered at least one adverse event of vomiting before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-302 16/157 3/162 2.74% 6.01[1.72,21.07]

DON-304 43/273 10/274 8.7% 4.94[2.43,10.04]

DON-311 15/103 15/105 13.14% 1.02[0.47,2.22]

DON-Feldman 10/144 4/146 3.83% 2.65[0.81,8.65]

GAL-INT-1 Wilcock 45/220 9/215 7.49% 5.89[2.8,12.38]

GAL-USA-1 Raskind 44/212 28/213 22.91% 1.73[1.03,2.9]

GAL-USA-10 Tariot 27/273 4/286 3.64% 7.74[2.67,22.42]

RIV-B303 82/242 14/239 9.64% 8.24[4.51,15.04]

RIV-B304 88/228 14/222 9.02% 9.34[5.11,17.07]

RIV-B351 76/352 11/172 11.99% 4.03[2.08,7.81]

RIV-B352 75/230 10/235 6.9% 10.89[5.46,21.72]

   

Total (95% CI) 2434 2269 100% 4.82[3.91,5.94]

Total events: 521 (ChEI), 122 (Placebo)  

Heterogeneity: Tau2=0; Chi2=45.89, df=10(P<0.0001); I2=78.21%  

Test for overall effect: Z=14.8(P<0.0001)  

Favours ChEI 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.53.   Comparison 1 Cholinesterase inhibitor (optimum dose) vs placebo, Outcome 53 Number
who su6ered at least one adverse event of weight loss before end of treatment at 6 months or later.

Study or subgroup ChEI Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

DON-311 20/103 10/105 34.38% 2.29[1.01,5.17]

DON-Feldman 10/144 6/146 23.89% 1.74[0.62,4.92]

GAL-INT-1 Wilcock 17/220 1/215 4.02% 17.92[2.36,135.9]

GAL-USA-1 Raskind 26/212 10/213 37.71% 2.84[1.33,6.04]

   

Total (95% CI) 679 679 100% 2.99[1.89,4.75]

Total events: 73 (ChEI), 27 (Placebo)  

Heterogeneity: Tau2=0; Chi2=4.48, df=3(P=0.21); I2=33%  

Test for overall effect: Z=4.66(P<0.0001)  

Favours ChEI 1000.01 100.1 1 Favours placebo
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Comparison 2.   Donepezil (10mg/day) vs rivastigmine (3-12 mg/day)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 MMSE mean change from baseline
(ITT-LOCF)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

1.1 At 24 months 1 955 Mean Difference (IV, Fixed,
95% CI)

-0.5 [-1.33, 0.33]

2 Activities of daily living (ADCS-ADL)
(ITT-LOCF)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

2.1 At 24 months 1 929 Mean Difference (IV, Fixed,
95% CI)

-2.08 [-4.58, 0.42]

3 Behavioural disturbance (NPI-10)
(ITT-LOCF)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

3.1 At 24 months 1 955 Mean Difference (IV, Fixed,
95% CI)

0.54 [-1.68, 2.76]

4 Cognitive function (SIB) (ITT-LOCF) 1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

4.1 At 24 months 1 954 Mean Difference (IV, Fixed,
95% CI)

-0.61 [-3.66, 2.44]

5 Global Deterioration Scale (GDS) (ITT-
LOCF)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

5.1 At 24 months 1 954 Mean Difference (IV, Fixed,
95% CI)

0.11 [-0.00, 0.22]

6 Total number of patients who with-
drew before end of treatment

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

6.1 At 104 weeks 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.64 [0.50, 0.83]

7 Total number of patients who with-
drew before end of treatment due to
an adverse event

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

7.1 At 104 weeks 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.47 [0.32, 0.68]

8 Total number of patients who suf-
fered an adverse event of nausea

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

8.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.37 [0.27, 0.50]

8.2 Between 16 and 104 weeks of treat-
ment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

0.38 [0.23, 0.63]

9 Total number of patients who suf-
fered an adverse event of vomiting

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

9.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.16 [0.10, 0.24]

9.2 Between 16 and 104 weeks of treat-
ment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

0.25 [0.15, 0.43]

10 Total number of patients who suf-
fered an adverse event of agitation

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

10.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

1.46 [0.93, 2.30]

10.2 Between 16 and 104 weeks of
treatment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

1.26 [0.79, 2.00]

11 Total number of patients who suf-
fered an adverse event of anorexia

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

11.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.42 [0.24, 0.72]

11.2 Between 16 and 104 weeks of
treatment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

0.46 [0.24, 0.90]

12 Total number of patients who suf-
fered an adverse event of diarrhoea

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

12.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.81 [0.50, 1.30]

12.2 Between 16 and 104 weeks of
treatment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

1.03 [0.60, 1.77]

13 Total number of patients who suf-
fered an adverse event of weight loss

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

13.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.28 [0.13, 0.61]

13.2 Between 16 and 104 weeks of
treatment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

1.07 [0.67, 1.71]

14 Total number of patients who suf-
fered an adverse event of headache

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

14.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.84 [0.47, 1.48]

14.2 Between 16 and 104 weeks of
treatment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

0.82 [0.37, 1.81]

15 Total number of patients who suf-
fered an adverse event of a fall

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

15.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.38 [0.18, 0.81]

15.2 Between 16 and 104 weeks of
treatment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

1.21 [0.75, 1.94]

16 Total number of patients who suf-
fered an adverse event of hypertension

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

16.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.34 [0.14, 0.81]

16.2 Between 16 and 104 weeks of
treatment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

0.75 [0.40, 1.44]

17 Total number of patients who suf-
fered an adverse event of depression

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

17.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

0.51 [0.24, 1.11]

17.2 Between 16 and 104 weeks of
treatment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

0.67 [0.34, 1.30]

18 Total number of patients who suf-
fered an adverse event of a urinary
tract infection

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

18.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

1.63 [0.67, 3.96]

18.2 Between 16 and 104 weeks of
treatment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

1.31 [0.70, 2.42]

19 Total number of patients who suf-
fered an adverse event of aggression

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

19.1 By 16 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

1.57 [0.60, 4.09]

19.2 Between 16 and 104 weeks of
treatment

1 857 Odds Ratio (M-H, Fixed, 95%
CI)

1.18 [0.64, 2.18]

20 Total number of patients who suf-
fered a serious adverse event

1   Odds Ratio (M-H, Fixed, 95%
CI)

Subtotals only

20.1 At 104 weeks of treatment 1 994 Odds Ratio (M-H, Fixed, 95%
CI)

1.03 [0.79, 1.35]

21 Total number of patients who died
before end of treatment

1   Peto Odds Ratio (Peto, Fixed,
95% CI)

Subtotals only

21.1 At 104 weeks 1 994 Peto Odds Ratio (Peto, Fixed,
95% CI)

1.32 [0.78, 2.22]
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Analysis 2.1.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12
mg/day), Outcome 1 MMSE mean change from baseline (ITT-LOCF).

Study or subgroup Donepezil Rivastigmine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.1.1 At 24 months  

DON vs RIV/Bullock 484 -2.8 (6.6) 471 -2.3 (6.5) 100% -0.5[-1.33,0.33]

Subtotal *** 484   471   100% -0.5[-1.33,0.33]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.18(P=0.24)  

Favours rivastigmine 42-4 -2 0 Favours donepezil

 
 

Analysis 2.2.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12
mg/day), Outcome 2 Activities of daily living (ADCS-ADL) (ITT-LOCF).

Study or subgroup Donepezil Rivastigmine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.2.1 At 24 months  

DON vs RIV/Bullock 475 -14.9 (19.6) 454 -12.8 (19.2) 100% -2.08[-4.58,0.42]

Subtotal *** 475   454   100% -2.08[-4.58,0.42]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.63(P=0.1)  

Favours rivastigmine 105-10 -5 0 Favours donepezil

 
 

Analysis 2.3.   Comparison 2 Donepezil (10mg/day) vs rivastigmine
(3-12 mg/day), Outcome 3 Behavioural disturbance (NPI-10) (ITT-LOCF).

Study or subgroup Donepezil Rivastigmine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.3.1 At 24 months  

DON vs RIV/Bullock 484 2.9 (17.6) 471 2.4 (17.4) 100% 0.54[-1.68,2.76]

Subtotal *** 484   471   100% 0.54[-1.68,2.76]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.48(P=0.63)  

Favours donepezil 105-10 -5 0 Favours rivastigmine

 
 

Analysis 2.4.   Comparison 2 Donepezil (10mg/day) vs rivastigmine
(3-12 mg/day), Outcome 4 Cognitive function (SIB) (ITT-LOCF).

Study or subgroup Donepezil Rivastigmine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.4.1 At 24 months  

DON vs RIV/Bullock 483 -9.9 (24.2) 471 -9.3 (23.9) 100% -0.61[-3.66,2.44]

Subtotal *** 483   471   100% -0.61[-3.66,2.44]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Favours rivastigmine 105-10 -5 0 Favours donepezil
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Study or subgroup Donepezil Rivastigmine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Test for overall effect: Z=0.39(P=0.69)  

Favours rivastigmine 105-10 -5 0 Favours donepezil

 
 

Analysis 2.5.   Comparison 2 Donepezil (10mg/day) vs rivastigmine
(3-12 mg/day), Outcome 5 Global Deterioration Scale (GDS) (ITT-LOCF).

Study or subgroup Donepezil Rivastigmine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.5.1 At 24 months  

DON vs RIV/Bullock 483 0.7 (0.9) 471 0.6 (0.9) 100% 0.11[-0,0.22]

Subtotal *** 483   471   100% 0.11[-0,0.22]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.89(P=0.06)  

Favours donepezil 105-10 -5 0 Favours rivastigmine

 
 

Analysis 2.6.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/
day), Outcome 6 Total number of patients who withdrew before end of treatment.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.6.1 At 104 weeks  

DON vs RIV/Bullock 182/499 234/495 100% 0.64[0.5,0.83]

Subtotal (95% CI) 499 495 100% 0.64[0.5,0.83]

Total events: 182 (Donepezil), 234 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.44(P=0)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.7.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day), Outcome
7 Total number of patients who withdrew before end of treatment due to an adverse event.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.7.1 At 104 weeks  

DON vs RIV/Bullock 47/499 90/495 100% 0.47[0.32,0.68]

Subtotal (95% CI) 499 495 100% 0.47[0.32,0.68]

Total events: 47 (Donepezil), 90 (Rivastigmine)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=3.94(P<0.0001)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine
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Analysis 2.8.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/
day), Outcome 8 Total number of patients who su6ered an adverse event of nausea.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.8.1 By 16 weeks of treatment  

DON vs RIV/Bullock 76/499 163/495 100% 0.37[0.27,0.5]

Subtotal (95% CI) 499 495 100% 0.37[0.27,0.5]

Total events: 76 (Donepezil), 163 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=6.4(P<0.0001)  

   

2.8.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 24/453 52/404 100% 0.38[0.23,0.63]

Subtotal (95% CI) 453 404 100% 0.38[0.23,0.63]

Total events: 24 (Donepezil), 52 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.78(P=0)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.9.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day),
Outcome 9 Total number of patients who su6ered an adverse event of vomiting.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.9.1 By 16 weeks of treatment  

DON vs RIV/Bullock 29/499 138/495 100% 0.16[0.1,0.24]

Subtotal (95% CI) 499 495 100% 0.16[0.1,0.24]

Total events: 29 (Donepezil), 138 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=8.49(P<0.0001)  

   

2.9.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 20/453 62/404 100% 0.25[0.15,0.43]

Subtotal (95% CI) 453 404 100% 0.25[0.15,0.43]

Total events: 20 (Donepezil), 62 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=5.12(P<0.0001)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.10.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day),
Outcome 10 Total number of patients who su6ered an adverse event of agitation.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.10.1 By 16 weeks of treatment  

DON vs RIV/Bullock 50/499 35/495 100% 1.46[0.93,2.3]

Subtotal (95% CI) 499 495 100% 1.46[0.93,2.3]

Total events: 50 (Donepezil), 35 (Rivastigmine)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine
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Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=1.65(P=0.1)  

   

2.10.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 47/453 34/404 100% 1.26[0.79,2]

Subtotal (95% CI) 453 404 100% 1.26[0.79,2]

Total events: 47 (Donepezil), 34 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.11.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day),
Outcome 11 Total number of patients who su6ered an adverse event of anorexia.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.11.1 By 16 weeks of treatment  

DON vs RIV/Bullock 20/499 45/495 100% 0.42[0.24,0.72]

Subtotal (95% CI) 499 495 100% 0.42[0.24,0.72]

Total events: 20 (Donepezil), 45 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.16(P=0)  

   

2.11.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 14/453 26/404 100% 0.46[0.24,0.9]

Subtotal (95% CI) 453 404 100% 0.46[0.24,0.9]

Total events: 14 (Donepezil), 26 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.27(P=0.02)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.12.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day),
Outcome 12 Total number of patients who su6ered an adverse event of diarrhoea.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.12.1 By 16 weeks of treatment  

DON vs RIV/Bullock 34/499 41/495 100% 0.81[0.5,1.3]

Subtotal (95% CI) 499 495 100% 0.81[0.5,1.3]

Total events: 34 (Donepezil), 41 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.88(P=0.38)  

   

2.12.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 30/453 26/404 100% 1.03[0.6,1.77]

Subtotal (95% CI) 453 404 100% 1.03[0.6,1.77]

Total events: 30 (Donepezil), 26 (Rivastigmine)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine
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Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=0.11(P=0.91)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.13.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day),
Outcome 13 Total number of patients who su6ered an adverse event of weight loss.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.13.1 By 16 weeks of treatment  

DON vs RIV/Bullock 9/499 30/495 100% 0.28[0.13,0.61]

Subtotal (95% CI) 499 495 100% 0.28[0.13,0.61]

Total events: 9 (Donepezil), 30 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.26(P=0)  

   

2.13.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 43/453 36/404 100% 1.07[0.67,1.71]

Subtotal (95% CI) 453 404 100% 1.07[0.67,1.71]

Total events: 43 (Donepezil), 36 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.29(P=0.77)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.14.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day),
Outcome 14 Total number of patients who su6ered an adverse event of headache.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.14.1 By 16 weeks of treatment  

DON vs RIV/Bullock 23/499 27/495 100% 0.84[0.47,1.48]

Subtotal (95% CI) 499 495 100% 0.84[0.47,1.48]

Total events: 23 (Donepezil), 27 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.61(P=0.54)  

   

2.14.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 12/453 13/404 100% 0.82[0.37,1.81]

Subtotal (95% CI) 453 404 100% 0.82[0.37,1.81]

Total events: 12 (Donepezil), 13 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.49(P=0.62)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine
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Analysis 2.15.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/
day), Outcome 15 Total number of patients who su6ered an adverse event of a fall.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.15.1 By 16 weeks of treatment  

DON vs RIV/Bullock 10/499 25/495 100% 0.38[0.18,0.81]

Subtotal (95% CI) 499 495 100% 0.38[0.18,0.81]

Total events: 10 (Donepezil), 25 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.52(P=0.01)  

   

2.15.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 44/453 33/404 100% 1.21[0.75,1.94]

Subtotal (95% CI) 453 404 100% 1.21[0.75,1.94]

Total events: 44 (Donepezil), 33 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.79(P=0.43)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.16.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day),
Outcome 16 Total number of patients who su6ered an adverse event of hypertension.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.16.1 By 16 weeks of treatment  

DON vs RIV/Bullock 7/499 20/495 100% 0.34[0.14,0.81]

Subtotal (95% CI) 499 495 100% 0.34[0.14,0.81]

Total events: 7 (Donepezil), 20 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.44(P=0.01)  

   

2.16.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 18/453 21/404 100% 0.75[0.4,1.44]

Subtotal (95% CI) 453 404 100% 0.75[0.4,1.44]

Total events: 18 (Donepezil), 21 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.86(P=0.39)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.17.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day),
Outcome 17 Total number of patients who su6ered an adverse event of depression.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.17.1 By 16 weeks of treatment  

DON vs RIV/Bullock 10/499 19/495 100% 0.51[0.24,1.11]

Subtotal (95% CI) 499 495 100% 0.51[0.24,1.11]

Total events: 10 (Donepezil), 19 (Rivastigmine)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine
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Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=1.69(P=0.09)  

   

2.17.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 16/453 21/404 100% 0.67[0.34,1.3]

Subtotal (95% CI) 453 404 100% 0.67[0.34,1.3]

Total events: 16 (Donepezil), 21 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.19(P=0.23)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.18.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day), Outcome
18 Total number of patients who su6ered an adverse event of a urinary tract infection.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.18.1 By 16 weeks of treatment  

DON vs RIV/Bullock 13/499 8/495 100% 1.63[0.67,3.96]

Subtotal (95% CI) 499 495 100% 1.63[0.67,3.96]

Total events: 13 (Donepezil), 8 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.07(P=0.28)  

   

2.18.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 26/453 18/404 100% 1.31[0.7,2.42]

Subtotal (95% CI) 453 404 100% 1.31[0.7,2.42]

Total events: 26 (Donepezil), 18 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.85(P=0.4)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.19.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/day),
Outcome 19 Total number of patients who su6ered an adverse event of aggression.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.19.1 By 16 weeks of treatment  

DON vs RIV/Bullock 11/499 7/495 100% 1.57[0.6,4.09]

Subtotal (95% CI) 499 495 100% 1.57[0.6,4.09]

Total events: 11 (Donepezil), 7 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.93(P=0.35)  

   

2.19.2 Between 16 and 104 weeks of treatment  

DON vs RIV/Bullock 25/453 19/404 100% 1.18[0.64,2.18]

Subtotal (95% CI) 453 404 100% 1.18[0.64,2.18]

Total events: 25 (Donepezil), 19 (Rivastigmine)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine
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Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=0.54(P=0.59)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.20.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/
day), Outcome 20 Total number of patients who su6ered a serious adverse event.

Study or subgroup Donepezil Rivastigmine Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.20.1 At 104 weeks of treatment  

DON vs RIV/Bullock 162/499 157/495 100% 1.03[0.79,1.35]

Subtotal (95% CI) 499 495 100% 1.03[0.79,1.35]

Total events: 162 (Donepezil), 157 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.25(P=0.8)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine

 
 

Analysis 2.21.   Comparison 2 Donepezil (10mg/day) vs rivastigmine (3-12 mg/
day), Outcome 21 Total number of patients who died before end of treatment.

Study or subgroup Donepezil Rivastigmine Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

2.21.1 At 104 weeks  

DON vs RIV/Bullock 34/499 26/495 100% 1.32[0.78,2.22]

Subtotal (95% CI) 499 495 100% 1.32[0.78,2.22]

Total events: 34 (Donepezil), 26 (Rivastigmine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.03(P=0.3)  

Favours donepezil 100.1 50.2 20.5 1 Favours rivastigmine
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A D D I T I O N A L   T A B L E S

Study duration
weeks

number
of pa-
tients

mean age % female mean
MMSE

dose mg/day
donep.

phase country funded by

DON vs RIV/Bullock 104 988 75.9 69 15.1 10 donepezil,
maximum 12
(in 2 doses) ri-
vastigmine

- Australia, Canada,
France, Germany,
Italy, Spain, UK

Novartis

Donepezil-302 24 473 73.4 62 19.0 5, 10 III USA Eisai

Donepezil-304 24 818 71.7 57 20.0 5, 10 III EUROPE Eisai

Donepezil-311 24 208 85.7 82 14.4 10 III USA Eisai

Donepezil-402 24 153 74.0 53.6 24.1 10   USA Eisai/Pfizer

Donepezil-Feldman 24 290 73.6 61 11.8 10   CANADA, AUSTRALIA,
FRANCE

Eisai/Pfizer

DON-Nordic 52 286 72.5 64 19.3 10   EUROPE Pfizer

GAL-INT-1 26 653 72.2 63 19.3 24, 32   EUROPE UK NHS R&D
health technol-
ogy assessment
programme

GAL-USA-1 26 636 70.7 62 19.3 24, 32   USA Janssen

GAL-USA-10 22 978 76.9 64 17.8 8, 16, 24   USA Janssen

Rivastigmine-B303 26 725 72.0 59 20.0 6-12 III EUROPE, CANADA,
USA

Novartis

Rivastigmine-B304 26 677 71.4 59 18.5 2-12 III UK, IRELAND, AUS-
TRALIA, CANADA,
RSA, ITALY

Novartis

Rivastigmine-B351 26 702 74.1 56 20.0 6,9 III USA Novartis

Rivastigmine-B352 26 699 74.5 61 19.7 6-12 III USA Novartis

Table 1.   Description of included studies at baseline 
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F E E D B A C K

Interpretation of results of Bullock 2005 study

Summary

I should like to draw your attention to a possible error in Dr Birks' discussion of our recent paper (DON vs RIV/Bullock) which describes a
104-week study of donepezil compared with rivastigmine:

1. Dr Birks stated in her review that there were no significant diEerences between treatment groups on any outcome measures used in
this study (pages 1 and 9). However, statistically significant diEerences between donepezil and rivastigmine (in favour of rivastigmine)
were observed at week 104 on the Global Deterioration Scale (according to ANCOVA and Wilcoxon analyses) and the Alzheimer's Disease
Cooperative Society Activities of Daily Living scale (according to Wilcoxon analyses).

2. I am not sure that the odds ratio calculations of adverse events (page 9) are correct because, for example, Dr Birks reported an odds ratio
in favour of donepezil for weight loss during the maintenance phase of treatment, whereas percentages of patients experiencing weight
loss (as an adverse event) during that phase of the study were actually higher in the donepezil group than the rivastigmine group.

3. I am not sure how the statement that 'the analysis of serious adverse events, using the odds ratios, show that there was a significant
diEerence…' can be correct. I believe the odds ratio for serious adverse events in this study would be 1.03 with a confidence interval of
0.79 to 1.35, which is not only far from significant, but also suggests a numerically greater incidence of these events with donepezil than
with rivastigmine.

I appreciate that this is a complex topic and that Dr Birks has done well to assimilate a lot of information so succinctly, but I would appreciate
it if at least the three issues notes above in relation to my own publication could be investigated further, and corrected if necessary and
possible.

Thank you for your consideration.

I certify that I have no aEiliations with or involvement in any organization or entity with a financial interest in the subject matter of my
feedback.

Reply

1. Dr Bullock correctly reports the p-values reported in his paper from the comparison between donepezil and rivastigmine. When I enter
the data as reported in Table 3 of his paper I get a non-significant result. If the published means and standard deviations are from an
analysis of variance then I should get the same result with a t-test which is equivalent to an F test on one degree of freedom. We need to
discover what is causing the discrepancy by studying the results, by which I mean the tables of sum of squares. I would appreciate being
allowed access to the more detailed results.
Many people did not complete this trial, 48% in the rivastigmine arm. Therefore it would be very helpful if we could also report the analyses
of the completers, to compare with the ITT-LOCF population to assess whether there is bias caused by non-completion and the imputation
of results using LOCF.

2. Dr Bullock is correct. I have reported a significant diEerence between donepezil and rivastigmine for the number of adverse events of
weight loss in favour of donepezil for the maintenance phase when there is no significant diEerence between donepezil and rivastigmine.
There is a significant diEerence in favour of donepezil for the titration phase and this had been reported in error. I apologise for the error
which will be corrected in the next version.

3. Dr Bullock has misread the report. I actually write 'The analysis of serious adverse events, using the odds ratio, show that there was no
significant diEerence between the donepezil group compared with the rivastigmine group'.

Contributors

Dr Roger Bullock, Chief Investigator of DON vs RIV/Bullock
Mrs Jacqueline Birks, contact author
Roy Jones, CDCIG Comments and Criticisms Editor
Kate Hicks, CDCIG Review Coordinator

Tam et al: Methodology

Summary

Comment: Written by Tina SC Tam, Brian KC Wong, Aaron M Tejani

Dear Dr. Birks,
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We read with great interest your systematic review of cholinesterase inhibitors for Alzheimer’s disease. Although this systematic review
has taken on the arduous task of ascertaining the highest level of available evidence, we suggest the review be withdrawn as several of the
MECIR standards for conducting and reporting of new Cochrane Intervention Reviews that are considered ‘mandatory’ or ‘highly desirable’
have not been met. (1)

A critical problem with this review is the lack of a secondary author. According to the MECIR standards C39, C45, C46, and C53, it is
mandatory to use at least two people working independently to determine included studies, to extract study characteristics and outcome
data, and to assess risk of bias. (1) Another issue we’ve identified in the review is a lack of discussion of the clinical importance of a -2.7
point change in ADAS-Cog score. (2) It would be helpful to readers to discuss the minimal clinically important diEerence (MCID) related to
scales such as ADAS-Cog, as a -2.7 point change, although statistically significant, may be not be clinically meaningful to patients. (3) We
are also concerned with the lack of exploration of the sources of statistical heterogeneity in the analyses across multiple outcomes. The
Cochrane handbook lists a number of options available to address statistical heterogeneity and MECIR standard C70 requires any statistical
heterogeneity to be taken into account when interpreting the results. (1,2) You do not discuss the statistical heterogeneity present across
the included studies when drawing conclusions about the positive eEect of cholinesterase inhibitors on cognitive function as measured
by changes in the ADAS-Cog score (P = 0.004; I2 = 62%).

In addition, we would like to focus specifically on two main issues in this letter: the use of the last observation carried forward (LOCF)
method in the included trials and the lack of a risk of bias assessment for any of the included trials. Intention to treat (ITT) analyses were
employed in the trials, with any missing information being accounted for by the LOCF method. We argue that LOCF is an inappropriate
method to estimate the missing data due to the progressive nature of Alzheimer’s Disease. It has been well studied that disease progression
is an established feature of Alzheimer’s Disease related to dementia. (4) By using participants’ responses at the dropout point of the trial,
we are ignoring the deterioration of the disease status from the point of last observation to the end of the trial. (5) As the author has
pointed out, the dropout rate is 29% for the treatment group and 18% for the placebo group, with the discrepancy being attributed to
adverse events. Thus, a larger proportion of study participants from the treatment group would have results reported from an earlier stage
of their disease, thereby skewing the treatment eEect in favour of the intervention arm or even contributing to false-positive results. (5)
In other words, patients in the cholinesterase inhibitor arm who dropped out while having good control of their condition will not have
their disease progression captured, unlike participants randomized to the placebo group where a larger proportion remained to the end
of the study. (5) We believe it is paramount for readers to understand this principle and that a discussion to caution readers in interpreting
the results is warranted. We would state in the discussion that notwithstanding the findings of improvement in cognitive function, the
treatment eEect could be exaggerated given the ITT-LOCF bias and given the small magnitude of the observed eEect, it is possible that
cholinesterase inhibitors may not improve, or may even worsen, cognitive function.

We hereby suggest a few ways to improve the quality of the review and interpretation of the results. Firstly, the handbook suggests seeking
statistical advice for dealing with data not missing at random. (2) Second, the discussion should state clearly that the cognitive function
analyses suEers from LOCF bias as mentioned earlier and the results should be viewed with caution. Third, when the review is updated,
the section on incomplete outcome data for trials that use LOCF should be properly assessed and will be rated with a high risk of bias.

Our second major concern with the review is the lack of a risk of bias assessment for any of the included trials. In the Cochrane Handbook
for Systematic Reviews of Interventions, it states that “the extent to which a Cochrane review can draw conclusions about the eEects of
an intervention depends on whether the data and results from the included studies are valid.” (2) A meta-analysis of invalid studies may
produce misleading results. Thus, as suggested by the handbook, “the evaluation of the validity of the included studies is therefore an
essential component of a Cochrane review, and should influence the analysis, interpretation and conclusions of the review.” You fail to
include an adequate assessment of the risk of bias in the included studies and does not reflect this lack of assessment in the abstract,
conclusions, or discussion of the review. Given the significance of this review and its potential to impact care and policy makers (cited by
Google Scholar over 1200 times), it is important a thorough risk of bias assessment is conducted to examine the internal validity of the
review. We would emphasize that the domain of incomplete outcome data contributing to attrition bias be looked at with special attention
based on our discussion of LOCF on cognitive function assessments above.

The Cochrane Collaboration recommends a domain-based evaluation to assess risk of bias in each included study, where a judgement is
made for each entry in a ‘Risk of bias’ table. Each entry is assessed as ‘low risk’, ‘high risk’, or ‘unclear risk’. We conducted a risk of bias
assessment on GAL-USA-10 Tariot and found an unclear risk in selection, performance, and reporting bias. No information was provided
regarding allocation concealment. The blinding of participants was not described in detail and a protocol was not registered to determine
possibilities of selective outcome reporting. We also found an unclear risk of detection and attrition bias due to the unclear double-
blinding of outcome assessors that was reported and unaccounted patients in their ITT analysis. Lack of or unclear double-blinding can
be associated with an average of 13% exaggeration of intervention eEects. (6) Due to the diEerence in dropout rates in the placebo group
and galantamine 24 mg/day treatment arm (16% vs 22%), outcome assessors may have been able to identify specific patients in each
treatment arm. (7) Additionally, there was no mention of the method used to blind outcome assessors. Because the ADAS-cog assessment
contains components of subjectivity, unblinding of outcome assessors can increase or decrease the eEect of galantamine. In GAL-USA-10,
20 participants were not accounted for in the ITT analysis in the 24 mg/day treatment group (7), leading to an unclear risk of incomplete
outcome data reporting and possibly contributing to attrition bias. We did not have the chance to contact the authors of the GAL-USA-10
trial regarding the missing information and more work will be needed to conduct a proper bias assessment. However, given that our
immediate categorization for one of the trials is unclear for most risk of bias domains, it makes us extremely concerned about the internal
validity of the other included studies in the review.
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You have presented 17 adverse events where the rates diEer significantly between groups receiving treatment and placebo. However, even
though death is listed under “types of outcome measures” as one of the primary outcomes of interest, no mortality figures were presented
in the result section of the review. This leads us to wonder if the exclusion of mortality data can contribute to bias in selective outcome
reporting. Furthermore, it has been reported that there is a trend towards increase in serious adverse events (RR of 1.22) with donepezil
in a meta-analysis examining data from 9 randomized controlled trials. (8) Because serious adverse events are not included as outcomes
in this review and information related to death is not reported, the safety of cholinesterase inhibitors remains unclear at this point and
the conclusion should be drawn as such.

You concluded that “treatment with donepezil, galantamine, or rivastigmine at recommended dosage produced improvements in cognitive
function, on average -2.7 points (95% CI -3.0 to -2.3), in the midrange of the 70 point ADAS-Cog Scale.” Based on the issues identified above,
we are uncertain if these are valid conclusions. Until a comprehensive risk of bias assessment and a discussion on the implications of LOCF
analysis on ADAS-Cog scores are addressed, it is our opinion that the review be withdrawn and only republished if all the above issues
are properly addressed.
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Reply

We thank Tina SC Tam, Brian KC Wong, Aaron M Tejani for their comment and interest on our review.

This review was published in 2005 and complies with the standards set out by Cochrane at that time. The current requirements demanded
of a Cochrane review are not the same. Currently there is a requirement for a risk of bias assessment, but this was not required in 2005. We
accept that the review should be updated. An updated review would comply with current standards.

This is a summary review of the reviews of the cholinesterase inhibitors. The review states that the purpose is to provide a summary of the
evidence, and not to repeat the vast amounts of information in the individual reviews. Cochrane now provides a template and instructions
for carrying out a summary review, this is a recognised format, but this was not the case in 2005.

Each of the three reviews of the individual cholinesterase inhibitors was carried out by a team of authors.

We agree that missing data in the trials of the cholinesterase inhibitors is a cause for concern. The use of the last observation carried
forward (LOCF) as a method of imputation for missing data at endpoint is discussed in great detail in the Cochrane review of rivastigmine.
The review also includes analyses of several populations of patients including intention to treat with LOCF, the population of patients who
complete the trial, and the population that included retrieving patients who had dropped out but were still assessed at endpoint. The
investigation of the diEerent populations was extensive in order to estimate any bias that may result from the diEerent methods of dealing
with missing data. It was not necessary to repeat this research in the summary review.

Regarding deaths and serious adverse events, the results appear in the individual reviews. There were no statistically significant diEerences
between a cholinesterase inhibitor and placebo for these outcomes. These outcomes can be included in the updated summary review.
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Contributors

Tina SC Tam

Brian KC Wong

Aaron M Tejani

Jacqueline Birks, Contact Author

Mario Fioravanti, Feedback Editor

Gøtzsche, P: Miscellaneous

Summary

Comment: written by Peter Gøtzsche

This review concludes that, “The three cholinesterase inhibitors are eEicacious for mild to moderate Alzheimer’s disease.” I believe these
drugs don’t work. The improvement in cognitive function was 2.7 points, in the midrange of a 70-point scale. This is less than the 4 points
the FDA considers the minimally relevant clinical change (1). We can also compare with the smallest eEect that can be perceived on the
Hamilton scale for depression, which is 5-6 (2), although the maximum on this scale is only 52.

The placebo controlled trials have not been eEectively blinded, as cholinesterase inhibitors have conspicuous side eEect. This lack of
blinding can in itself easily have caused the very minor eEect that was noted in the trials (3).

A long-term trial of 565 patients with mild to moderate Alzheimer’s disease that compared donepezil with placebo found no meaningful
eEects whatsoever, and the authors concluded that donepezil isn’t cost-eEective, with benefits below minimally relevant thresholds (4).
In contrast to other trials, it was publicly funded. This trial was excluded from the Cochrane review, for no good reason, as far as I can
see. The outcomes aOer three years were similar on drug and placebo with respect to institutionalisation, progression of disability, and
behavioural and psychological symptoms.

The author of the Cochrane review wrote that “donepezil appears to have no serious or common side eEects.” This sentence is highly
misleading. The harms are both common and serious, and she documents in her review that 29% of the patients leO the drug group
on account of adverse events, as compared to only 18% in the placebo groups. The most common side eEects of donepezil are nausea,
diarrhoea, not sleeping well, vomiting, muscle cramps, feeling tired, and not wanting to eat. I believe this is not what we would want for
an old person who might already have problems with not sleeping well, feeling tired, and not wanting to eat.

The list of frequent side eEects in Pfizer’s product information for Aricept (donepezil) is very long (5). Hypotension and syncope occurs in
more than 1% and when old people fall, there is a considerable risk that they break their hip and die. A large Canadian cohort study showed
that people who took anti-dementia drugs had almost a doubled risk of hospitalisation for syncope compared to demented people who
didn’t take these drugs, and they had more pacemakers inserted and more hip fractures (6). Most astonishingly, more than half the patients
who were admitted to hospital for bradycardia were retreated with the drug.

There are many good reasons not to use anti-dementia drugs.

References:
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Reply

We thank you for your comment and your interest in our review.

You believe that the cholinesterase inhibitors do not work. This depends of course on the definition of ‘work’. We actually qualify the
statement of the eEect derived from the meta analysis, we describe the treatment eEect as small.
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The cholinesterase inhibitors do have side eEects, most noticeably of nausea (31% on ChEI versus 9% on placebo). It is not possible to
quantify any impact that unblinding due to side eEects may have had on the results. We agree that not assessing how eEectively the trials
were blinded is a methodological limitation of the trials.

We have discussed the excluded trial to which you refer, AD2000, and the reason for the exclusion from this review in depth in the review.
Although you state that this trial was excluded for no good reason it is diEicult to answer your criticism without further detail as to why
our reasons are not good.

We agree that the sentence you quote about common and serious adverse eEects of donepezil (in a paragraph about titration schedules)
is misleading and we are deleting it from the review. We agree that our data show that there are significantly more adverse events among
patients taking cholinesterase inhibitors than among patients taking placebo and this was clearly stated at key points in the conclusions
and abstract of the review. While preparing this response, we have noted an error in the abstract: the total numbers leaving both groups
(29% in drug group, 18% in placebo group) were erroneously labelled as the numbers leaving due to adverse events. This has also now
been corrected. We found no evidence of a diEerence in the number of fractures between the two groups, there were 2 % in both group,
nor in the numbers suEering an event of syncope, 3% in the drug group and 2% in the placebo group. There is no evidence of a diEerence
in serious adverse events between the treatment and placebo arms in the trials, but we accept that RCTs alone may not be adequate to
identify less common adverse eEects.

We believe that our conclusions of small eEects in favour of the treatment group and a higher rate of adverse eEects in the treatment group
are supported by the evidence in the review.

An update of the review, conducted according to current Cochrane methodological guidance, is in preparation.
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