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Abstract
Data were derived from the Cochrane Collaboration
meta-analyses of the efficacies of ginkgo, donepezil,
rivastigmine and galantamine on changes in cognitive
function in patients with dementia and, where necessary,
were transformed to standardized mean differences. The
proportion of patients discontinuing trials was used as a
proxy measure of tolerability. Outcomes were assessed
after 6 months of treatment. Trial data for cholinesterase
inhibitors were more consistent than those for ginkgo,
particularly regarding patient populations and outcome
measures. Significant benefits on cognition vs. placebo
were seen with donepezil, 5 and 10 mg, rivastigmine, 6–
12 mg, and galantamine, 16 and 24 mg. Significant bene-
fit vs. placebo with ginkgo was seen only when all doses
were pooled. Similar proportions of patients discontin-
ued treatment with ginkgo and placebo. Cholinesterase
inhibitors were also well tolerated, although a signifi-
cantly greater proportion of patients receiving active
treatment discontinued vs. placebo with some doses. An

evidence-based medicine approach, taking into account
the quality of clinical trials, is essential when assessing
the safety and efficacy of medications.

Copyright © 2004 S. Karger AG, Basel

Introduction

Dementia is defined as a syndrome characterized by a
decline in intellectual ability, including impaired memo-
ry, judgement and abstract thinking, accompanied by a
progressive loss in activities of daily living, as well as per-
sonality changes. The incidence of dementia increases
with increasing age, with its prevalence doubling for every
5-year increment in age after 65 years [1]. Overall, the
prevalence of dementia in Europe and North America is
around 6–10% in individuals over 65 years of age [1, 2].
The most common cause of dementia is Alzheimer’s dis-
ease (AD), which accounts for two thirds of dementia
cases. Cerebrovascular disease is the second most com-
mon aetiology of dementia, with an overall prevalence of
1.6% in individuals over 65 years of age [2]. In patients
aged 70 years and older with dementia, AD and cerebro-
vascular disease are often combined (i.e. mixed dementia)
[3].

http://dx.doi.org/10.1159%2F000079388
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The cholinesterase inhibitors (donepezil, rivastigmine
and galantamine) are currently licensed for the treatment
of mild to moderate AD. In addition, other compounds
have been promoted as beneficial in the treatment of AD
and other dementias. Ginkgo biloba is an ancient Chinese
tree, the seeds of which are widely used in traditional Chi-
nese medicine for disorders such as asthma, bronchitis and
tuberculosis [4]. More recently, ginkgo has been suggested
as a treatment for cognitive impairment and dementia [4,
5]. Standardized preparations of ginkgo leaves, such as
EGb 761 [6], are sold widely as prescription medicines in
Europe, particularly in Germany and France [4]. Indeed,
EGb 761 is one of the top five prescription products in
Germany [7], where it is licensed both for prescription and
over-the-counter sale as a symptomatic treatment for de-
mentia syndromes in primary degenerative or vascular
dementia, as well as for mixed dementia. Target symptoms
include memory and concentration problems, depression,
dizziness, tinnitus and headache. In the UK, USA and
Canada, EGb 761 is marketed as a non-prescription food
supplement for the improvement of mental alertness and is
the top-selling herbal remedy in the USA [8].

Systematic, evidence-based evaluations are required
when considering the efficacy and safety of medications.
A key resource for such evaluations is the Cochrane Col-
laboration, which was founded in 1993 by scientists from
11 countries to provide independent, systematic reviews
of randomized, controlled trials in all areas of health care.
Central to the Cochrane methodology are the principles of
minimizing bias and ensuring the quality of information
available to physicians and other health care profession-
als. In addition to the reviews published by the Cochrane
Collaboration, health technology assessments and treat-
ment guidelines are also published by bodies such as the
National Institute for Clinical Excellence in the UK [9],
the Canadian Coordinating Office for Health Technology
Assessment [10] and the American Academy of Neurolo-
gy [11].

The purpose of this review is to compare the efficacies
of G. biloba and cholinesterase inhibitors with regard to
cognition on the basis of the extensive literature reviews
and meta-analyses carried out by the Cochrane Collabora-
tion [7, 12–14].

Methodology

When reviewing trials for the Cochrane Collaboration,
the authors assessed the blinding and randomization of
trials, as well as the design, assessment of outcomes and

completion rate. Data for meta-analysis were based on
reported summary statistics for each study. For studies
using the same outcome measures, weighted mean differ-
ences (WMD) were calculated. As the WMD was calcu-
lated as an average over different trials, weighted with
regard to the sample size of each trial, the WMD could
still be interpreted in relation to the investigated scale.
Where different outcome measures were used, data were
converted to standardized mean differences (SMD) via
the small sample bias-corrected method described by
Deeks [15]. As the SMD was standardized using the dif-
ferent standard deviations observed in each trial, it had
the advantage that it could be compared between differ-
ent scales.

For our comparison of data from the Cochrane review
of ginkgo [7] with those from the reviews of donepezil [13],
rivastigmine [12] and galantamine [14], it was necessary to
transform WMD to SMD. This was because a range of tests
and rating scales were used that applied varying methods
to measure the different symptom domains of dementia.
Transforming the data to SMD made the different scales
numerically equivalent and allowed comparisons to be
made. One drawback in doing this, however, is that it does
not ensure that the underlying severity of disease being
measured in each trial is the same.

Outcomes at 6 months were chosen for the comparison
as this is a key time point for medication assessment by
regulatory authorities, and thus most of the available
trials lasted 6 months. The doses included in the analysis
are the licensed maintenance doses for each agent: done-
pezil 5 and 10 mg/day, rivastigmine 6–12 mg/day and gal-
antamine 16 and 24 mg/day. This review will focus on
efficacy, measured by changes in cognitive function dur-
ing treatment, and on tolerability, using the proportion of
patients discontinuing a trial as a proxy measure.

Combined estimates of response to therapy formed
across studies were calculated using the approach by Der-
Simonian and Laird [16]. The findings are summarized in
tables as estimates with 95% confidence intervals (CIs),
but are also displayed in graphs that include individual
study findings as well as the combined estimate.

Efficacy

Ginkgo
The Cochrane review and meta-analysis of the safety

and efficacy of G. biloba, 80–600 mg/day, included 33
studies [7]. These studies used a variety of outcome mea-
sures to assess the cognitive benefits of ginkgo treatment,
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SMD and 95% CI SMD 95% CI

Ginkgo vs. placebo at 24 weeks

Grässel [38] (!200 mg) –0.38 –0.97 to 0.20

Le Bars et al. [31] (!200 mg) –0.34 –0.63 to –0.06

Kanowski et al. [39] (1200 mg) –0.25 –0.57 to 0.07

Brautigam et al. [29] (!200 mg) –0.02 –0.31 to 0.28

van Dongen et al. [30] (any dose) 0.09 –0.28 to 0.45

Combined (!200 mg) –0.15 –0.33 to 0.02

Combined (1200 mg) –0.14 –0.40 to 0.12

Combined (all doses) –0.17 –0.32 to –0.02

Cholinesterase inhibitors vs. placebo at 21–26 weeks

Galantamine (21–24 weeks)

GAL-USA-1 Raskind et al. [40] (24 mg) –0.67 –0.91 to –0.43

GAL-USA-10 Tariot et al. [41] (24 mg) –0.56 –0.75 to –0.37

GAL-USA-10 Tariot et al. [41] (16 mg) –0.54 –0.73 to –0.35

GAL-INT-1 Wilcock et al. [42] (24 mg) –0.53 –0.75 to –0.31

Combined (16 mg) –0.54 –0.73 to –0.35

Combined (24 mg) –0.58 –0.70 to –0.46

Rivastigmine (26 weeks)

B352 Corey-Bloom et al. [43] (6–12 mg) –0.82 –1.04 to –0.59

B303 Rösler et al. [44] (6–12 mg) –0.35 –0.56 to –0.14

B351 Unpublished (6–12 mg) –0.32 –0.54 to –0.09

B304 Unpublished (6–12 mg) –0.18 –0.38 to 0.03

Combined (6–12 mg) –0.41 –0.68 to –0.14

All combined –0.49 –0.63 to –0.35

Fig. 1. SMD (B95% CI) vs. placebo for effects of G. biloba on measures of cognition and cholinesterase inhibitors on
ADAS-cog (observed-case data) after 21–26 weeks of treatment. Based on data from Birks et al. [7, 12] and Olin and
Schneider [14]. No observed-case analyses of ADAS-cog were included in the Cochrane review of donepezil [13].

including the Toulouse-Piéron Cancellation Test [17], the
Crichton Memory Impairment Subtest [18], the Wechsler
Memory Function Test [19] and the Alzheimer’s Disease
Assessment Scale-cognitive subscale (ADAS-cog) [20].
These 33 studies also included patient populations with a

wide range of aetiologies and disease severity. Some stud-
ies included patients with any type of dementia and
patients with unspecified cognitive impairment, whereas
others were more specific. Of the 33 studies, 5 were
included in the meta-analysis of efficacy.
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Table 1. WMD for change from baseline in ADAS-cog scores vs. placebo after 5–6 months of treatment in meta-
analyses of donepezil, rivastigmine and galantamine

Product Dose, mg Observed-case analysis1

WMD 95% CI p value

Intent-to-treat analysis2

WMD 95% CI p value

Donepezil 5 – – – –1.9 –2.6 to –1.1 !0.01
10 – – – –2.9 –3.7 to –2.2 !0.01

Rivastigmine 6–12 –2.6 –3.3 to –1.9 !0.00001 –2.1 –2.6 to –1.5 !0.00001
Galantamine 16 –3.3 –4.5 to –2.1 !0.0001 –3.3 –4.1 to –2.1 !0.01

24 –3.5 –4.3 to –2.8 !0.0001 –3.3 –3.9 to –2.7 ! 0.0001

Data from Birks et al. [12, 13] and Olin and Schneider [14].
1 No observed-case data were presented for donepezil in the Cochrane review.
2 Classic intent-to-treat analysis for rivastigmine; ‘last observation carried forward’ for donepezil and galantamine.

No significant benefit of ginkgo vs. placebo with regard
to cognition was seen with doses of either 1200 mg/day (4
studies: SMD –0.14; 95% CI –0.40 to 0.12) or !200 mg/
day (2 studies: SMD –0.15; 95% CI –0.33 to 0.02). When
all doses were pooled (5 studies), a small but statistically
significant benefit on cognition, relative to placebo, was
seen for ginkgo (fig. 1; p = 0.03 vs. placebo).

Cholinesterase Inhibitors
From the meta-analysis of 8 donepezil studies, a signif-

icant benefit on cognitive function (assessed using ADAS-
cog) vs. placebo was seen with the 5 and 10 mg doses at 24
weeks (2 studies, intent-to-treat analysis; table 1) [13].
Although no observed-case analysis was presented in the
Cochrane review of donepezil, it seems likely that ob-
served-case results will be similar to those seen with the
intent-to-treat analysis.

Seven trials were included in the Cochrane review of
rivastigmine, 6 of which contained efficacy data on cogni-
tion assessed using ADAS-cog [12]. Significant benefit in
terms of improved ADAS-cog results was seen after 6
months of treatment with rivastigmine, 6–12 mg vs. pla-
cebo (4 studies, observed-case and intent-to-treat analy-
ses; table 1).

Six studies were included in the Cochrane review of
galantamine [14]. The observed-case and intent-to-treat
analyses showed statistically significant benefits of galan-
tamine, 16 and 24 mg, vs. placebo on cognitive function
(assessed using ADAS-cog) at 6 months (4 studies; ta-
ble 1).

Ginkgo vs. Cholinesterase Inhibitors
Overall, SMD between active treatment and placebo

were larger and more consistent in the trials of cholines-
terase inhibitors than in the ginkgo trials (table 2; fig. 1).
In particular, as described above, significant differences
between ginkgo and placebo were only seen when the 6-
month data for different doses were pooled, whereas sig-
nificant results were seen for all typical maintenance
doses of the cholinesterase inhibitors.

Safety

Ginkgo
Ginkgo was well tolerated in clinical trials. Overall,

there were no significant differences between ginkgo and
placebo with regard to the proportion of patients who dis-
continued the trials for any reason (fig. 2) and the propor-
tion of patients who experienced adverse events [7]. No
data on the proportion of patients who discontinued the
trial due to adverse events were provided in the Cochrane
review of ginkgo [7].

Fig. 2. Odds ratios vs. placebo for patients discontinuing treatment
for any reason during trials of ginkgo and cholinesterase inhibitors.
Adapted from Birks et al. [7, 12, 13] and Olin and Schneider [14].
©The Cochrane Library. Permission is granted by John Wiley & Sons
Ltd. on behalf of the Cochrane Collaboration.
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Odds ratio (fixed) and 95% CI Odds
ratio
(fixed)

95% CI

Ginkgo vs. placebo at 24 weeks

Grässel [38] (!200 mg) 0.48 0.16 to 1.42

Brautigam et al. [29] (!200 mg) 1.00 0.50 to 1.99

Le Bars et al. [31] (!200 mg) 1.13 0.69 to 1.86

Kanowski et al. [39] (1200 mg) 1.35 0.70 to 2.60

Rai et al. [45] (!200 mg) 2.56 0.39 to 16.55

Pooled 1.09 0.79 to 1.50

Cholinesterase inhibitors vs. placebo at 21–26 weeks

Galantamine (21–24 weeks)

GAL-USA-10 Tariot et al. [41] (16 mg)1 1.43 0.94 to 2.18

GAL-USA-10 Tariot et al. [41] (24 mg)1 1.50 0.98 to 2.28

GAL-INT-1 Wilcock et al. [42] (24 mg) 1.59 0.96 to 2.63

GAL-USA-1 Raskind et al. [40] (24 mg) 1.96 1.27 to 3.02

Pooled (16 mg) 1.43 0.94 to 2.18

Pooled (24 mg) 1.67 1.29 to 2.17

Donepezil (24 weeks)

311 Tariot et al. [46] (10 mg) 0.66 0.34 to 1.28

302 Rogers et al. [47] (5 mg) 0.72 0.40 to 1.28

304 Burns et al. [48] (5 mg) 1.13 0.75 to 1.71

304 Burns et al. [48] (10 mg) 1.42 0.96 to 2.12

302 Rogers et al. [47] (10 mg) 1.93 1.17 to 3.19

Pooled (5 mg) 0.97 0.69 to 1.36

Pooled (10 mg) 1.36 1.03 to 1.80

Rivastigmine (26 weeks)

B304 Unpublished (6–12 mg) 1.76 1.10 to 2.81

B351 Unpublished (6–12 mg) 2.17 1.49 to 3.17

B352 Corey-Bloom et al. [43] (6–12 mg) 2.78 1.82 to 4.18

B303 Rösler et al. [44] (6–12 mg) 3.04 1.99 to 4.66

Pooled 2.40 1.95 to 2.96

Combined 1.61 1.29 to 2.00

1 Using recommended 4-week titration schedule in product label.
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Table 2. SMD between active treatment
and placebo for cognition (ginkgo trials)
and ADAS-cog scores (cholinesterase
inhibitors) after 24–26 weeks of treatment

Product Dose, mg Observed-case analysis1

SMD 95% CI

Intent-to-treat analysis

SMD 95% CI

Ginkgo !200
1200

All doses

–0.15
–0.14
–0.17

–0.33 to 0.02
–0.40 to 0.12
–0.34 to 0.01

–
–
–

–
–
–

Donepezil 5
10

–
–

–
–

–0.34
–0.53

–0.47 to –0.20
–0.67 to –0.39

Rivastigmine 6–12 –0.41 –0.68 to –0.14 –0.34 –0.43 to –0.25
Galantamine 16

24
–0.54
–0.58

–0.73 to –0.35
–0.70 to –0.45

–0.52
–0.55

–0.70 to –0.35
–0.66 to –0.44

Based on data from Birks et al. [7, 12, 13] and Olin and Schneider [14].
1 No observed-case data were presented in the Cochrane review of donepezil. It is assumed
that data for G. biloba are analysed on an observed-case basis.

Cholinesterase Inhibitors
The cholinesterase inhibitors were also well tolerated

in clinical trials [12–14]. In the Cochrane reviews, tolera-
bility was assessed in terms of the percentage of patients
completing the trials, and the percentage of patients with-
drawing as a result of adverse events. For donepezil
10 mg, galantamine 24 mg and rivastigmine 6–12 mg, the
meta-analysis demonstrated superior tolerability for pla-
cebo – both overall trial discontinuations (fig. 2) and dis-
continuations for adverse events (fig. 3) were generally
greater in patients receiving active treatment. For done-
pezil 5 mg and galantamine 16 mg, overall trial discontin-
uations and discontinuations for adverse events were not
significantly different from placebo.

Ginkgo vs. Cholinesterase Inhibitors
Overall, ginkgo appeared to be better tolerated than the

cholinesterase inhibitors: the odds ratio of trial discontin-
uations (for any reason) for ginkgo was lower than those
for the pooled results from the trials of cholinesterase
inhibitors (fig. 2) with the exception of the donepezil 5 mg
and galantamine 16 mg doses.

Limitations of the Trials

Ginkgo
Of the studies included in the Cochrane review of gink-

go, many are older trials that used methods described by
the reviewers as ‘unsatisfactory’ [7]. Thus, randomization
procedures may not have been entirely unbiased. More-
over, a wide variety of outcome measures were used,
many of which were not well validated. Indeed, assess-

ment of symptom severity and change in condition was
determined in many ginkgo studies by simple questioning
of the patients, who were asked to grade their symptoms
on a scale from ‘none’ to ‘severe’. The precise details of
the questioning were not described, and thus the Coch-
rane reviewers compared the procedure to using ‘an inval-
idated, unpublished rating scale’ [7]. In the individual
studies, it is not always clear what form the data take, how
they were analysed with regard to the statistical tests used,
and whether observed-case or intent-to-treat analyses
were performed. Despite these limitations, the Cochrane
review remains the best and most comprehensive, inde-
pendent evidence available for decision making.

In addition to the variation in trial protocols and out-
come measures described above, the patient populations
included in ginkgo studies vary from trial to trial [7, 12–14].
Some studies specify inclusion criteria on the basis of the
Mini-Mental State Examination (MMSE) – a general as-
sessment of cognition with scores ranging from 0 to 30
[21] – whereas others base inclusion on the presence of
certain symptoms such as loss of memory or impaired
learning ability. The severity and type of cognitive impair-
ment also vary from trial to trial; for example, some proto-
cols included only patients with ‘slight’ or ‘mild’ age-related
memory impairment [22, 23], whereas others specified AD
[24, 25], vascular dementia [26] or both [27].

Cholinesterase Inhibitors
A limitation common to many placebo-controlled

trials is that the participants may not be representative of
the wider patient population who are treated in clinical
practice. For example, patients in the trials of cholinester-
ase inhibitors were generally required to be in good physi-
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Odds ratio (fixed) and 95% CI Odds
ratio
(fixed) 

95% CI

Cholinesterase inhibitors vs. placebo at 21–26 weeks

Galantamine (21–24 weeks)

GAL-USA-10 Tariot et al. [41] (16 mg)1 0.97 0.51 to 1.86

GAL-USA-10 Tariot et al. [41] (24 mg)1 1.46 0.80 to 2.64

GAL-INT-1 Wilcock et al. [42] (24 mg) 1.67 0.93 to 3.02

GAL-USA-1 Raskind et al. [40] (24 mg) 3.32 1.96 to 5.64

Pooled (16 mg) 0.97 0.51 to 1.86

Pooled (24 mg) 2.09 1.51 to 2.91

Donepezil (24 weeks)

311 Tariot et al. [46] (10 mg) 0.54 0.25 to 1.18

302 Rogers et al. [47] (5 mg) 0.85 0.35 to 2.11

304 Burns et al. [48] (5 mg) 0.89 0.50 to 1.58

304 Burns et al. [48] (10 mg) 2.01 1.24 to 3.25

302 Rogers et al. [47] (10 mg) 2.59 1.30 to 5.13

Pooled (5 mg) 0.88 0.54 to 1.43

Pooled (10 mg) 1.64 1.15 to 2.33

Rivastigmine (26 weeks)

B304 Unpublished (6–12 mg) 2.03 1.18 to 3.51

B351 Unpublished (6–12 mg) 2.41 1.56 to 3.72

B352 Corey-Bloom et al. [43] (6–12 mg) 4.31 2.68 to 6.92

B303 Rösler et al. [44] (6–12 mg) 3.57 2.16 to 5.90

Pooled 2.97 2.33 to 3.79

1 Using recommended 4-week titration schedule in product label.

Fig. 3. Odds ratios vs. placebo for patients discontinuing medication due to adverse events during 6 months of
treatment with donepezil, rivastigmine or galantamine. Adapted from Birks et al. [12, 13] and Olin and Schneider
[14]. ©The Cochrane Library. Permission is granted by John Wiley & Sons Ltd. on behalf of the Cochrane Collabora-
tion. No data were provided in the Cochrane review of ginkgo [7].

cal health, although those with stable and well-controlled
concomitant conditions such as hypertension or heart
failure were also included.

The severity of dementia in the patients included in
the trials was also restricted by the inclusion criteria. The

trials discussed in the Cochrane reviews were limited to
patients with mild to moderate AD, which was defined in
terms of the patient’s score on the MMSE. The precise
ranges used varied between trials, but usually involved
patients with an MMSE score greater than 10–12, with an
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Table 3. Strengths and weaknesses of trials of ginkgo compared with trials of cholinesterase inhibitors

Ginkgo Cholinesterase inhibitors

Strengths Real-life trials Robust trial designs
Clearly defined patient populations
Clear, statistically significant benefits over placebo

Weaknesses Heterogeneous patient populations
Mixed and non-validated outcome measures
Minimal benefit over placebo

Not representative of the full range of patients
who will receive treatment

upper limit of 22–26. Some of the trials also used an
ADAS-cog assessment as part of the inclusion criteria,
with the lower cut-off point being in the range 12–18.

Discussion

The Cochrane review of ginkgo suggests ‘modest im-
provement’ with regard to cognition [7], with efficacy at 6
months seen only when data were pooled across all doses.

One striking feature of ginkgo trials is the inclusion of
patients with a wide range of aetiologies and disease sev-
erities. Although this could be seen as contributing to a
strong evidence base for ginkgo, it should be noted that
the natural course of cognitive decline varies depending
on the underlying aetiology [28]. The ginkgo evidence
base is so scattered in terms of patient population and out-
come measures, that overall conclusions based on these
heterogeneous studies are difficult to draw and are unlike-
ly to be valid. Moreover, at the time of writing, the manu-
facture of ginkgo is not standardized, unlike that of the
cholinesterase inhibitors, and thus the activity of ginkgo
may vary from one preparation to another.

In reviewing more recent and methodologically sound
ginkgo studies, the Cochrane reviewers comment that 2
studies – those by Brautigam et al. [29] and van Dongen et
al. [30] – show little or no benefit for ginkgo. Furthermore,
they were highly critical of the study by Le Bars et al. [31],
noting that the option for investigators to withdraw pa-
tients who deteriorated from double-blind treatment in
favour of ‘humanitarian’ open-label treatment with gink-
go 120 mg/day is ‘not a satisfactory procedure in a ran-
domized trial’. Given the high discontinuation rate, the
reviewers are still awaiting further information before
deciding whether or not to omit the trial from their meta-
analysis [7], noting that the omission of these data would
alter their conclusions on the efficacy of ginkgo to report
less benefit.

In contrast, the methodological quality of the trials of
cholinesterase inhibitors is generally good [32], all the
studies being randomized, double-blind, placebo-con-
trolled phase II or phase III studies [12–14] (table 3).
When classified according to the criteria of Jadad et al.
[33], 12 of the 15 trials were good quality, with only 2 of
poor quality. Galantamine trials were particularly robust,
in terms of both magnitude and consistency of effect sizes
at the recommended dose [32].

In as far as comparisons can be made, the degree of
cognitive improvement in patients receiving cholinester-
ase inhibitors is greater and more consistent than that
seen in those receiving ginkgo. The efficacy of cholinester-
ase inhibitors is noted in treatment guidelines from the
American Academy of Neurology, Canadian Coordinat-
ing Office for Health Technology Assessment and Nation-
al Institute for Clinical Excellence, which recommend
routine prescription for patients with mild to moderate
AD [10, 11, 34]. The health technology assessments sup-
porting these guidelines also noted benefits in other do-
mains [9, 11, 35]. More recently, benefits for donepezil
and galantamine have been observed in patients with
advanced AD [36] and other forms of dementia, particu-
larly vascular and mixed dementia [28, 37]. In many gink-
go studies, symptom severity was determined using an
invalidated method of patient questioning or not reported
in sufficient detail to enable a subgroup analysis, based on
disease severity, to be conducted. Consequently, it is
impossible to establish whether the effects of ginkgo are
dependent on disease severity.

The Cochrane review noted that ginkgo is well tolerat-
ed in patients with dementia [7], with the incidence of
adverse events not significantly different from placebo.
Studies of donepezil, rivastigmine and galantamine have
consistently shown that these agents are well tolerated by
elderly patients with AD [12–14]. Adverse events are gen-
erally gastrointestinal and mild in severity.
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The current evidence base on the efficacy of ginkgo
would be improved greatly by one or more well-con-
ducted, large-scale, double-blind, placebo-controlled clin-
ical trials in a patient population with a well-defined diag-
nosis, such as mild to moderate AD. Should such a trial
show benefit for ginkgo, then the logical next step would
be to compare the efficacy of ginkgo with a cholinesterase
inhibitor in a similarly well-designed head to head study.

Based on current evidence of its efficacy, the case for
routine prescription of ginkgo is unconvincing. Ginkgo
may have a place in the treatment of AD as a ‘last resort’
in patients who do not tolerate cholinesterase inhibitors.
It may also act as a substitute in patients in whom choli-
nesterase inhibitor treatment is contraindicated, such as
those with a history of seizures, gastric or duodenal ulcer,
or bradycardia. Patients receiving ginkgo should be moni-
tored as closely and critically, both for a therapeutic
response and for adverse events, as those receiving cholin-
esterase inhibitors.

Conclusions

Overall, the clinical trial data for the cholinesterase
inhibitors donepezil, rivastigmine and galantamine, re-
ported in reviews by the Cochrane Collaboration, appear
to be more consistent and robust than those for ginkgo,
and also show greater effects on cognition. Considering
the evidence, it is suggested that cholinesterase inhibitors
should be used in preference to ginkgo in patients with
mild to moderate AD [11]. When assessing the safety and
efficacy of medications, an evidence-based approach re-
quires that, in addition to evaluation of the main out-
comes, consideration must be given to the quality of the
clinical trials and the specific outcomes that are being
assessed.
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