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— ABSTRACT

Background: Cognitive enhancers, including
cholinesterase inhibitors and memantine, are
used to treat dementia, but their effective-
ness for mild cognitive impairment is unclear.
We conducted a systematic review to examine
the efficacy and safety of cognitive enhancers
for mild cognitive impairment.

Methods: Our eligibility criteria were studies
of the effects of donepezil, rivastigmine,
galantamine or memantine on mild cognitive
impairment reporting cognition, function,
behaviour, global status, and mortality or
harms. We identified relevant material by
searching electronic databases (e.g., MEDLINE,
Embase), the references of included studies,
trial registries and conference proceedings,
and by contacting experts. Two reviewers inde-
pendently screened the results of the litera-
ture search, abstracted data and appraised risk
of bias using the Cochrane risk-of-bias tool.

Results: We screened 15 554 titles and ab-
stracts and 1384 full-text articles. Eight ran-

domized clinical trials and 3 companion
reports met our inclusion criteria. We found
no significant effects of cognitive enhancers
on cognition (Mini-Mental State Examina-
tion: 3 randomized clinical trials [RCTs], mean
difference [MD] 0.14, 95% confidence interval
[CI] -0.22 to 0.50; Alzheimer’s Disease Assess-
ment Scale — cognition subscale: 3 RCTs, stan-
dardized MD -0.07, 95% CI-0.16 to 0.01]) or
function (Alzheimer’s Disease Cooperative
Study activities of daily living inventory: 2
RCTs, MD 0.30, 95% ClI —-0.26 to 0.86). Cogni-
tive enhancers were associated with higher
risks of nausea, diarrhea and vomiting than
placebo.

Interpretation: Cognitive enhancers did not
improve cognition or function among
patients with mild cognitive impairment and
were associated with a greater risk of gas-
trointestinal harms. Our findings do not sup-
port the use of cognitive enhancers for mild
cognitive impairment.

Ider adults experiencing memory and

cognition deficits without substantial

limitations in activities of daily living
may be given a diagnosis of mild cognitive
impairment.' These patients often present with
subjective memory loss, impairment of cogni-
tive function and no change in their basic daily
functioning. Mild cognitive impairment has
recently been recognized as a distinct condition,
with a prevalence that ranges from 3% to 42%
and increases with age.” Because of the growing
proportion of older adults worldwide, the preva-
lence of this condition will only increase in the
future.® Each year, 3%—17% of people with
mild cognitive impairment experience progres-
sion to dementia,*® a rate that increases to
between 11% and 33% by 2 years after the ini-
tial diagnosis.” More than 4.6 million new cases
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of dementia are diagnosed each year,’ and
efforts to reduce this public health burden are
essential. Strategies to delay the progression of
mild cognitive impairment are being sought to
meet this challenge.

One strategy that has been hypothesized to
delay the progression from mild cognitive impair-
ment to dementia is the use of cognitive enhancers,
agents that are often used to treat dementia. These
medications include cholinesterase inhibitors (e.g.,
donepezil, rivastigmine and galantamine) and the
N-methyl-D-aspartic acid receptor antagonist
memantine.® Donepezil, rivastigmine and galanta-
mine increase the concentration of acetylcholine at
neurotransmitter sites,” enhancing the brain’s
cholinergic function. Galantamine also influences
activity at nicotinic receptors,” whereas memantine
modulates the neurotransmitter glutamate.’
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In many countries, cognitive enhancers are
not widely available for patients with mild cog-
nitive impairment. However, in some countries,
including Canada, these drugs can be obtained
through special authorization," and patients and
their families are increasingly requesting their
use. Although a Cochrane review on this topic
exists,'" it does not provide information on the
use of memantine for mild cognitive impairment
or provide data on function or global status, nor
does it distinguish between overall harms and
treatment-related harms. We sought to examine
the efficacy and safety of cognitive enhancers for
mild cognitive impairment.

Methods

We followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis state-
ment for reporting this review."

We compiled a systematic review protocol
based on guidance from the Preferred Reporting
Items for Systematic reviews and Meta-Analysis
for Protocols."”” We revised the protocol after
receiving feedback from methodologists, phar-
macy experts and clinicians. We published the final
systematic review protocol in an open-access jour-
nal* and registered our study with PROSPERO,
the international prospective register of systematic
reviews (registration no. CRD42012002234).
Because the full methods for this study have been
published previously,' they are described only
briefly here.

Literature search

We included studies involving patients with a diag-
nosis of mild cognitive impairment who were given
one of 4 widely available cognitive enhancers
(donepezil, rivastigmine, galantamine, memantine),
which were compared with other cognitive
enhancers, placebo or supportive care. Only experi-
mental (e.g., randomized clinical trials [RCTs],
quasi-RCTs, non-RCTs), quasi-experimental (e.g.,
interrupted time series, controlled before-and-after
study) or observational epidemiology (e.g., cohort
study) designs reporting cognition, function, behav-
iour, global status, and mortality or harms were
included. All languages of dissemination, years of
publication and types of articles (both published
and unpublished) were eligible for inclusion.

We searched the following electronic data-
bases: MEDLINE, Embase, the Cochrane
Methodology Register, the Cochrane Central
Register of Controlled Trials, the Cumulative
Index of Nursing and Allied Health Literature,
and Ageline. We supplemented our database
search by searching trial registry websites, web-
sites of organizations that produce guidelines and
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abstracts from conference proceedings. In addi-
tion, we contacted drug manufacturers. Finally,
we scanned the reference lists of included studies
and relevant reviews and contacted researchers
and health care providers prolific in this area of
research.

We conducted peer review of the MEDLINE
literature search according to the Peer Review of
Electronic Search Strategies checklist.”” After
revising the search strategy in consultation with
the research team, an experienced librarian con-
ducted the literature searches on Nov. 23, 2011.
The final MEDLINE search has been published
previously," and the other search strategies are
available from the authors upon request.

After a team training exercise, each citation
(title and abstract) generated by the literature
search were screened by 2 authors (ACT, CS, SB,
JMH, CHN) independently using our pre-
established eligibility criteria. Conflicts were
resolved by discussion or the involvement of a
third reviewer. The same process was followed to
screen potentially relevant full-text articles, with
the exception that, for some studies, the authors
were contacted to determine study eligibility.

Data abstraction

We abstracted data for study characteristics
including study design, the year in which the
study was conducted and setting. We also ab-
stracted data on patient characteristics, such as
number of patients in the study, mean age, diag-
nostic criteria for mild cognitive impairment and
comorbidities. To select the most relevant out-
comes for data abstraction, we conducted an
online survey with a convenience sample of 32
relevant policy-makers and clinicians known to
provide care for patients with mild cognitive
impairment.'® On the basis of the results of this
exercise, we chose the following outcomes: cog-
nition (measured by Alzheimer’s Disease Assess-
ment Scale — cognition subscale'” or Mini—
Mental State Examination'®), function
(Alzheimer’s Disease Cooperative Study activi-
ties of daily living inventory”), behaviour (Neu-
ropsychiatric Inventory®), global status (Clini-
cian’s Interview-Based Impression of Change
plus Caregiver”), overall and treatment-related
mortality, and overall and treatment-related
harms (e.g., nausea, vomiting, diarrhea, falls,
headache, bradycardia and severe adverse
events).

After a training exercise, each of the included
studies was abstracted, independently, by 2 team
members (ACT, CS, SB, JMH, CHN, HMA).
Conflicts were resolved by discussion or the
involvement of a third reviewer. Data were
abstracted for 6, 12 and 24 weeks of follow-up,
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as well as the longest duration of follow-up.
Major publications were sorted from companion
reports (or duplicate publications), and study
authors were contacted for data clarifications.

Quality assessment

The Cochrane risk-of-bias tool” was used to
appraise the risk of bias of the included RCTs.
To examine the reporting of adverse drug reac-
tions in the included studies, we used the
McHarm tool.” After calibrating the tools within
the team, each of the included studies was
appraised by 2 team members (CS, SB, JMH,
CHN, HMA) independently. Conflicts were
resolved by discussion or the involvement of a
third reviewer.

Data synthesis

We synthesized the studies descriptively, with a
summary of study characteristics, patient charac-
teristics and the results of appraisals of method-
ological quality and risk of bias. We then pooled
the studies using random-effects meta-analysis
techniques in SAS version 9.2.** We scrutinized
3 types of heterogeneity: clinical (e.g., type of
patient population, diagnostic criteria, drug’s
mechanism of action), methodological (e.g.,
study duration) and statistical (e.g., I* statistic®).
We examined important variables (e.g., time for
assessment of outcomes, drug’s mechanism of
action) using meta-regression analysis;* we con-

ducted subgroup analysis if the meta-regression
analysis was statistically significant.

Results

Literature search

The literature search yielded a total of 15 554
titles and abstracts (Figure 1). Of these, we
obtained 1384 full-text articles that were deemed
potentially relevant for inclusion. Ten articles
fulfilled our eligibility criteria, including 7 pri-
mary publications”*and 3 companion reports**
reporting on a total of 8 RCTs.

Study characteristics

All of the included studies were RCTs conducted
between 1999 and 2007 in North America,
Europe, New Zealand, Australia, South America,
Israel and Turkey (Table 1). One of the RCTs did
not report the study period,” and 3 of the studies
were multicentre trials.””** Four of the RCTs
examined donepezil,?**' 1 study examined
rivastigmine,” 2 studies (reported in a single pub-
lication) examined galantamine,” and 1 study
examined memantine.” All included trials com-
pared the cognitive enhancer with placebo. The
number of patients in each study ranged from 51
to 1058. The outcomes examined included the
results of the Mini—Mental State Examination
(3 studies), Alzheimer’s Disease Assessment
Scale — cognition subscale (5 studies), the

n=15554

Titles and abstracts found during literature search

Excluded n=14170

¢ Not mild cognitive impairment n = 8800
¢ Not a cognitive enhancer n =2230

¢ Not a relevant study design n =2309

e No comparator n =831

Potentially relevant full-text
articles
n=1384

Y

Excluded n = 1374

¢ Not a relevant study design n =507

e No comparator n =328

¢ Not mild cognitive impairment n =278
e Unable to locate article n=177

Included articles
n=10
(7 primary publications and 3
companion reports reporting on
8 studies)

¢ Not a cognitive enhancer n =46
¢ No relevant outcomes n =37
e Unusable data n=1

Figure 1: Identification of eligible studies.
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Alzheimer’s Disease Cooperative Study activities
of daily living inventory (2 studies) and the
Neuropsychiatric Inventory (1 study), as well as
mortality (3 studies) and harms (6 studies). In the
publication that reported data on 2 separate trials,
the harms were combined across the trials.”” None
of the included studies reported the Clinician’s

Interview-Based Impression of Change plus
Caregiver outcome for assessing global status.
The percentage of women included in the
RCTs ranged from 42.4% to 65.0%, and the
mean age of all patients ranged from about 66 to
73 years (Appendix 1, available at www.cmaj.ca
/lookup/suppl/doi:10.1503/cmaj.130451/-/DC1).

Table 1: Characteristics of the included studies

Cognitive enhancer,

Study dose per day and No. of
Study period Country duration patients Outcomes examined
Winblad et al.” 2001-2003  Multiple sites in Galantamine 990 Cognition (ADAS),
study 1 South America, 16-24 mg, 96 wk function, mortality, bradycardia,
North America, diarrhea, falls, headaches, nausea,
Europe, Australia, SAEs
New Zealand,
Israel
Winblad et al.” 2001-2003  Multiple sites in Galantamine 1058 Cognition (ADAS),
study 2 South America, 16-24 mg, 96 wk function, mortality, bradycardia,
North America, diarrhea, falls, headaches, nausea,
Europe, Australia, SAEs
New Zealand,
Israel
Ozenli et al.”® 2002-2004  Turkey Donepezil 51 Cognition (MMSE)
5-10 mg, 24 wk
Salloway et al.” 1999-2000  USA Donepezil 269 Cognition (ADAS, MMSE), diarrhea,
5-10 mg, 24 wk nausea, SAEs, vomiting
Petersen et al.” 1999-2004 Canada Donepezil 512 Cognition (ADAS, MMSE), diarrhea,
(CR Schneider et USA 5-10 mg, 156 wk nausea, vomiting
al’% Lu et al.”)
Doody et al.” 2003-2007  USA Donepezil, 757 Cognition (ADAS, MMSE), behaviour,
5-10 mg, 48 wk mortality, diarrhea,
headaches, nausea, SAEs
Feldman et al.” 1999-2004  Multiple sites in Rivastigmine, 1014 Mortality, diarrhea, headaches,
(CR Ferris et al.*) North America and  3-12 mg, 208 wk nausea, SAEs,
Europe vomiting
Ferris et al.” NR USA Memantine, 60 SAEs

10-20 mg, 12.85 wk

SAE = serious adverse event.

Note: ADAS = Alzheimer’s Disease Assessment Scale — cognition component, CR = companion report, MMSE = Mini-Mental State Examination, NR = not reported,

Table 2: Appraisal of risk of bias of the included studies using the Cochrane risk-of-bias too

|22

Risk of bias

Random Blinding of Blinding of Incomplete Selective

sequence Allocation patients, outcome outcome outcome
Study generation  concealment personnel assessors data reporting Other
Winblad et al.” study 1 Unclear Low Low Low Low Low Low
Winblad et al.” study 2 Unclear Low Low Low Low Low Low
Ozenli et al.” Unclear Unclear Low Unclear Unclear Unclear Unclear
Salloway et al.” Unclear Low Low Low Unclear Unclear Unclear
Petersen et al.” Unclear Unclear Unclear Unclear Low Unclear Low
Doody et al.” Low Low Low Low Low Unclear Unclear
Feldman et al.” Low Low Low Low Low Low Unclear
Ferris et al.” Unclear Unclear Low Unclear High Unclear Unclear
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Most of the studies used the Clinical Dementia
Rating to diagnose mild cognitive impairment
with a cut-off of 0.5 or a range of 0.5-1.0.%
The Mini—-Mental State Examination was also
used across the studies to identify cognitive
deficits or to exclude dementia, with a cut-off
ranging from 24 to 30,"**"* the inclusion of
patients with scores of at least 24 but no higher
than 26* or patients with a score of at least 24.”

Study quality
Using the Cochrane risk-of-bias tool,” 3 stud-
ies”™* were appraised as having a low risk of bias
on 6 of 7 items (Table 2). One study was deemed
to have a high risk of bias for 1 item,” and the
rest of the studies had an unclear risk of bias for
at least 2 criteria.

The 6 RCTs that included harms as study out-
comes did not adequately report these outcomes

(Appendix 2, available at www.cmaj.ca/lookup
/suppl/doi:10.1503/cmaj.130451/-/DC1). Seven
of the 14 criteria on the McHarm tool were
poorly reported by most of the included trials
(Appendix 2).

Clinical outcomes
After a median of 36 weeks of follow-up, there
was no difference in cognition, as measured by
the Mini—Mental State Examination, between
patients who received donepezil and those who
received placebo (3 RCTs, mean difference
[MD] 0.14, 95% confidence interval [CI] —0.22
to 0.50, I* = 0%; Figure 2). However, we saw a
trend toward favouring donepezil. Meta-
regression analysis showed no differences in
cognition for a variety of follow-up periods rang-
ing from 24 to 156 weeks.

Similarly, we saw no significant difference in

Treatment Placebo Favours ; Favours
treatment; placebo
Study N  Mean SD N Mean SD Weight MD (95% ClI) «— —>
Doody et al. 31 379 0.1 3.89 378 0 3.89 42% -0.10 (-0.45 to 0.65) '—-—'
Petersen et al. 30 253  -231  3.72 259 =275  4.04 29% -0.44 (-0.23 to 1.11) o
Ozenli et al.28 26 0.3 1.34 25 0.4 1.07 29% -0.10(-0.76 to 0.56) —
Overall 100% 0.14 (-0.22 to 0.50) :‘
12= 0% [0%, 96.49%] E
T
-1.50 0.00 1.50
MD (95% Cl)
Treatment Placebo Favours Favours
treatment , placebo
Study N Mean SD N Mean SD Weight SMD (95% Cl) —  —>
Doody et al.3’ 379 -1 8.76 378 -0.13 6.8 22% 0.11 (-0.25 to 0.03) ..I
Petersen et al.30 253 3.68 5.95 259 3.74  6.97 17% -0.01(-0.18 to 0.16) ***
Salloway et al. 29 130 -3.1 5.7 132 -1.2 5.74 10% -0.33 (-0.58 to -0.09) ""‘
Winblad etal. Study 127 437  -1.2 6.08 453  -07  6.17 25% -0.08 (-0.21 to 0.05) ]
Winblad et al. Study 227 501 -0.6 6.54 510 -0.7 6.85 27% 0.01(-0.11 to 0.14) |
Overall 100% -0.07 (-0.16 to 0.01) <
1?=31% !
f
-1.00 1.00

MD (95% CI)

Figure 2: Comparison of effects of donepezil (5-10 mg/d) and placebo on patient cognition as assessed by the Mini-Mental State Exam-
ination after a median follow-up of 36 weeks and by the Alzheimer’s Disease Assessment Scale — cognition component after a median
follow-up of 24 weeks. Standardized MD (SMD) was calculated by standardizing the results of the studies to a uniform scale using the
study effect relative to the standard deviation (SD) in each study.” Cl = confidence interval, MD = mean difference.

CMAJ, November 5, 2013, 185(16) 1397
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cognition, as measured by the Alzheimer’s Dis-
ease Assessment Scale — cognition component,
between donepezil or galantamine and placebo
after a median of 24 weeks of follow-up (5
RCTs, standardized MD —0.07, 95% CI —0.16 to
0.10, I* = 31%; Figure 2). In addition, we found
no significant differences with this form of cog-
nitive assessment for drugs with different modes
of action (i.e., donepezil v. galantamine). How-
ever, we did see a significant trend for follow-up
periods ranging from 6 to 156 weeks in the
meta-regression analysis. Specifically, the
results were statistically significant in favour of
cognitive enhancers over placebo for studies
providing data after 12-84 weeks of follow-up
(including 1531 patients), but not for studies
providing data after 85-96 weeks of follow-up
(including 1901 patients).

After 96 weeks of follow-up, there was no sig-
nificant difference in functional status, as mea-
sured by the Alzheimer’s Disease Cooperative
Study activities of daily living inventory, between
patients who received galantamine and those who
received placebo (2 RCTs, MD 0.30, 95% CI —
0.26 to 0.86, I* = 0%; Figure 3), although we saw
a trend toward favouring placebo.

In the single RCT that reported behavioural
outcomes as assessed by the Neuropsychiatric
Inventory,” there was no significant difference
between patients who received donepezil
(5-10 mg/d) and those who received placebo after
48 weeks of follow-up (MD 0.8, 95% CI -0.59
t0 2.19).

There was no significant difference in overall
mortality between patients who received a cogni-
tive enhancer (donepezil, rivastigmine or galant-
amine) and those who received placebo after a
median of 156 weeks of follow-up (3 RCTs, rel-
ative risk [RR] 1.84, 95% CI 0.41 to 8.20, I’ =

80%; Figure 4), although a trend toward favour-
ing placebo was seen. Meta-regression and sub-
group analyses showed no significant differences
in mortality between agents with different modes
of action (i.e., donepezil and rivastigmine v. gal-
antamine), and these analyses were associated
with less statistical heterogeneity. Only 1 RCT
reported treatment-related mortality, with no sig-
nificant differences between donepezil and
placebo (RR 2.97,95% CI1 0.31 to 28.4).”

The frequency of nausea and diarrhea were
significantly greater among patients taking cog-
nitive enhancers (donepezil, rivastigmine or
galantamine) than among those taking placebo
after a median of 126 weeks of follow-up (nau-
sea: 4 RCTs, RR 3.04, 95% CI 2.52 to 3.66, I =
21%; diarrhea: 4 RCTs, RR 2.33,95% CI 1.74 to
3.13, I’ = 55%, Appendix 3, available at www
.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.130451
/-/DC1). The results were similar for vomiting
(donepezil or rivastigmine, median 208 weeks of
follow-up; 3 RCTs, RR 4.40, 95% CI 3.21 to
6.03, I’ = 0%) (Appendix 3) and headaches
(rivastigmine or galantamine, median 152 weeks
of follow-up; 2 RCTs, RR 1.27, 95% CI 1.04 to
1.53, I = 18%) (Appendix 3). However, we saw
no significant differences in serious adverse
events between cognitive enhancers (donepezil,
rivastigmine, galantamine or memantine) and
placebo after a median of 48 weeks of follow-up
(4 RCTs, RR 0.97, 95% CI 0.86 to 1.10, I* =
0.0%) (Appendix 3). Notably, only 1 study
explicitly defined serious adverse events, as “any
untoward medical occurrence which resulted in
death, was life threatening, required or pro-
longed inpatient hospitalization, or resulted in
persistent or significant disability/incapacity.”
Meta-regression and subgroup analyses showed
no significant differences between agents with

Treatment Placebo Favours | Favours
treatment | placebo
Study N Mean SD N Mean SD Weight MD (95% ClI) <“—  —>
Winblad et al. Study 1?7 437 -02  5.79 448  -0.5 5.75 54% 0.30 (-0.46 to 1.06) ——
Winblad et al. Study 2% 498 -06  6.78 506 -0.9  6.49 46% 0.30(-0.23 t01.12) | —=—
Overall 100% 0.30 (-0.26 to 0.86) —
I
-1.20 1.20
MD (95% Cl)

Figure 3: Comparison of effect of galantamine (16-24 mg/d) and placebo on patients’ functional status as assessed by the Alzheimer’s
Disease Cooperative Study activities of daily living inventory after 96 weeks of follow-up. Cl = confidence interval, MD = mean difference,

SD = standard deviation.
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different modes of action across all of the harm
outcomes, and these analyses were associated
with less statistical heterogeneity.

One study reported treatment-related harms.”'
After 48 weeks of follow-up, significantly more
of the patients taking donepezil had nausea
(RR 2.21, 95% CI 1.27 to 3.11), diarrhea
(RR 4.87, 95% CI 2.73 to 8.70) and headache
(RR 2.23, 95% CI 1.14 to 4.33) relative to pa-
tients who received placebo.*

Another study, which compared galantamine
and placebo, reported the proportion of patients
who experienced falls and bradycardia after 96
weeks follow-up.”” Significantly more patients
receiving galantamine experienced bradycardia
(RR 1.52,95% CI 1.04 to 2.22), yet significantly
fewer patients receiving the drug experienced
falls (RR 0.71, 95% CI 0.52 to 0.98).

Interpretation

We found statistically significant results for cog-
nitive enhancers compared with placebo based
on the results of the Alzheimer’s Disease Assess-
ment Scale — cognition component after 12—84
weeks of follow-up, but this difference was
absent beyond that point. This finding suggests
that, to ensure accuracy of results, trialists should
conduct longer-term RCTs in this area. A statisti-
cally significant trend favouring cognitive
enhancers was seen based on results of the
Mini—Mental State Examination; however, the
effect size was not clinically important. None of
the other outcomes showed statistical signifi-

cance, suggesting that these agents do not slow
the progression to dementia.

The results of our meta-analysis showed that
patients taking these medications experienced
significantly more nausea, diarrhea, vomiting
and headaches than patients taking placebo. Fur-
thermore, patients taking these medications
might have been at greater cardiac risk, with 1
study finding a higher incidence of bradycardia
among patients who received galantamine.”
Patients and their families should consider this
information when requesting these medications.
Similarly, health care decision-makers may not
wish to approve the use of these medications for
mild cognitive impairment, because these drugs
might not be effective and are likely associated
with harm.

Our results are similar to those of 2 Cochrane
reviews examining the use of cognitive en-
hancers for mild cognitive impairment."** Nei-
ther of those reviews found any significant
improvements in cognition, and both reviews
found significantly more harms associated with
these agents. The most recent Cochrane review
included 9 studies," 3 of which were excluded
from our review because they included mixed
patient populations with vascular dementia®* or
did not include our outcomes of interest.* Con-
versely, we included 3 studies that were not
included in the recent Cochrane review.

Limitations
When planning this review, we hoped to identify
pragmatic trials, quasi-experimental studies and

Treatment Placebo Favours , Favours
treatment | placebo
Study Treatment Events N Events N Weight RR (95% Cl) “—  —>
Feldman et al.3?2 Rivastigmine 3-12 17 505 24 509 41% 0.71(0.39 to 1.31) I—I~:-|
Petersen et al.30 Donepezil 5-10 7 253 5 259 35% 1.43 (0.46 to 4.46) —a—
Winblad et al.2” Galantamine 16-24 13 1026 1 1022 24% 12.95 (1.70 to 98.8) ——|
Overall 100% 1.84 (0.41 to 8.20) —_—
12=80.15% :
f
0.10 1.00 100.00
RR (95% CI)

Figure 4: Comparison of effect of cognitive enhancers and placebo on overall mortality after a median follow-up of 156 weeks. ClI =
confidence interval, RR = relative risk.

CMAJ, November 5, 2013, 185(16) 1399
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cohort studies that would allow us to determine
the comparative effectiveness and safety of cog-
nitive enhancers for mild cognitive impairment.
However, our extensive literature search identi-
fied no such studies. Furthermore, we had origi-
nally planned to conduct a network meta-
analysis but were unable to do so because of the
dearth of literature in this area. Network meta-
analysis allows comparison of treatments that
have not been compared directly in head-to-head
trials* and can be used to rank interventions in
terms of effectiveness and safety.” Updates of
this systematic review should attempt to conduct
such an analysis.

Most of the studies included in our meta-
analysis did not report comorbidities, which
makes generalization difficult, the definition of
mild cognitive impairment was inconsistent
across studies, and many of the studies employed
short follow-up periods. Furthermore, half had a
rating of “unclear” for at least 3 of the 7
Cochrane risk-of-bias criteria, and most had inad-
equate reporting for at least 7 of the 14 McHarm
criteria. This finding likely reflects poor reporting
of the included trials, and it is recommended that
trialists in this area use the Consolidated Stan-
dards of Reporting Trials* in future research.

Although we searched extensively for unpub-
lished studies, we identified none for inclusion,
which suggests that our results might be influ-
enced by publication bias. However, the dearth
of eligible studies prevented us from formally
assessing the impact of publication bias using a
funnel plot or regression analysis.* Furthermore,
we had to exclude some potentially relevant
studies because they did not report our outcomes
of interest or provide the data in a usable format.
We were unable to conduct subgroup analysis by
risk of bias owing to the small number of studies
included. Finally, our choice of outcomes for the
study was based on a survey of a convenience
sample of clinicians and policy-makers, and a
different group might have chosen a different set
of outcome measures. However, the outcomes
examined here are common in the dementia liter-
ature, particularly in research about Alzheimer
dementia.'® Moreover, as mentioned previously,
the clinicians in our sample were actively seeing
patients with mild cognitive impairment in prac-
tice and thus were in a good position to judge the
usefulness of various outcome tools.

Conclusion

Our results do not support the use of cognitive
enhancers for patients with mild cognitive impair-
ment. These agents were not associated with any
benefit and led to an increase in harms. A decision
aid should be developed that would allow patients

CMAJ, November 5, 2013, 185(16)

to properly weigh the benefits and disadvantages
of taking these medications in countries where
they are available for this indication.
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