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ABSTRACT

Background: Ginkgo biloba is a natural medicine used for cognitive 
impairment and Alzheimer’s disease. 

Methods: This is a commentary on a systematic review that we conducted 
to evaluate the effectives and safety of Ginkgo biloba in treating mild cognitive 
impairment or Alzheimer’s disease. 

Results: 21 articles with 2608 patients met the inclusion criteria. The 
general methodological quality of included studies was moderate to poor. 
Compared with conventional medicine alone, Ginkgo biboba in combination 
with conventional medicine was superior in improving Mini-Mental State 
Examination (MMSE) scores at 24 weeks for patients with Alzheimer’s disease 
(MD 2.39, 95% CI 1.28 to 3.50, P<0.0001) and mild cognitive impairment (MD 
1.90, 95% CI 1.41 to 2.39, P<0.00001), and Activity of Daily Living (ADL) scores 
at 24 weeks for Alzheimer’s disease (MD -3.72, 95% CI -5.68 to -1.76, P=0.0002). 
When compared with placebo or conventional medicine in individual trials, 
Ginkgo biboba demonstrated similar but inconsistent findings. Adverse events 
were mild. 

Conclusion: Ginkgo biloba is potentially beneficial for the improvement 
of cognitive function, activities of daily living, and global clinical assessment 
in patients with mild cognitive impairment or Alzheimer’s disease. However, 
due to limited sample size, inconsistent findings and methodological quality of 
included trials, more research are warranted to confirm the effectiveness and 
safety of Ginkgo biloba in treating mild cognitive impairment and Alzheimer’s 
disease.
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Introduction
Mild cognitive impairment (MCI), characterized by a slight but 

noticeable decline in cognitive function1, is regarded as a symptomatic 
stage before progression to dementia, especially Alzheimer’s 
disease (AD) 2. AD, a common type of dementia, is characterized 
by a progressive decline in cognition, activities of daily living with 
behavioral disturbances3. No current medications can cure MCI and 
AD. Some symptomatic treatments with conventional medications 
may be beneficial in lessening memory loss and confusion; however, 
these medications have side effects such as nausea, vomiting, and 
loss of appetite4.

In recent years, an increasing number of journal articles paid 
attention to natural medicines such as Ginkgo biloba. It is encouraging 
that many clinical trials5-10 and reviews11-15 demonstrate that Ginkgo 
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biloba could stop or slow cognitive deterioration, functional 
and behavioral disturbances in patients with dementia or 
MCI.

Methods
In an effort to evaluate the potential benefits and risks 

relevant to Ginkgo biloba in treating patient with MCI and 
AD, we conducted a systematic review of published articles. 
We searched six electronic databases in English and 
Chinese for eligible articles. The detailed search strategy, 
study selection, and data extraction process are available 
in the published full paper16. 

We included randomized control trials with at least 
one group involving ginkgo biloba for the treatment of AD 
or MCI. Participants with MCI or AD should be diagnosed 
with validated criteria. The key differences of diagnostic 
criteria between AD and MCI were as follows: (1) AD can be 
diagnosed only if at least two domains (including memory) 
demonstrating cognitive impairment, while MCI can be 
diagnosed if there is impairment in memory; (2) AD can 
be diagnosed only if cognitive impairment is so severe that 
the ability to perform activities of daily livings is interfered, 
while for MCI, there is just a slight cognitive decline and 
functional disturbance17. We excluded trials involving 
participants with other types of dementia. 

We pooled data by meta-analyses with RevMan 5.2 
software. We summarized data of binary outcomes using 
odds ratios (OR) with 95% confidence intervals (CI), and 
data of continuous outcomes using mean difference (MD) 
with 95% CI. Random effects model was applied to analyze 
data with substantial heterogeneity.

Results
21 articles (12 articles of AD and nine of MCI) with 

2608 patients were included in the systematic review. The 
duration of treatment, the measurement of outcomes, the 
forms of Ginkgo biloba preparation, the dosage of Ginkgo 
biloba, and the comparisons were not consistently reported 
across articles. Despite less than ideal reporting in many 
cases, the included articles allowed us to summarize the 
effectiveness and safety of Ginkgo biloba narratively and in 
meta-analyses. 

Compared with conventional medicine alone, Ginkgo 
biboba in combination with conventional medicine was 
superior in improving cognitive function measured by Mini-
Mental State Examination (MMSE) scores at 24 weeks for 
patients with AD (MD 2.39, 95% CI 1.28 to 3.50, P<0.0001) 
and MCI (MD 1.90, 95% CI 1.41 to 2.39, P<0.00001), 
and Activity of Daily Living (ADL) scores at 24 weeks for 
AD (MD -3.72, 95% CI -5.68 to -1.76, P=0.0002). When 
compared with placebo or conventional medicine alone, 
Ginkgo biboba demonstrated similar but inconsistent 
findings within individual articles or among articles.

When compared with placebo or conventional medicine 
alone, individual trials and meta-analysis favored Ginkgo 
biboba in improving activities of daily living, global clinical 
assessment. However, no significant differences were also 
reported in individual articles when measured by various 
scales in different durations. Only one trial comparing 
Ginkgo biloba with placebo for AD reported quality of life 
and favored Ginkgo biloba.

Half of the 21 articles reported safety information. Most 
adverse events were considered of mild intensity, such as 
nausea, dizziness, headache, etc. A meta-analysis showed 
there was no significant difference between groups in 
adverse events.

Limitations
In this systematic review, the general methodological 

quality of included trials was limited. Though potential 
benefits of Ginkgo biloba for MCI and AD were reported, 
inconsistent results within or among individual articles 
were also identified. 

We documented a variety of scales in included articles 
evaluating the effects of Ginkgo biloba for MCI or AD on 
cognitive function, activities of daily living, and global 
clinical changes, which increased the difficulty when we 
pooled data. The variety indicates that there is no gold 
standard measurement for these outcomes. For quality 
of life, only one article evaluated this important outcome 
relevant to patients. Further researchers are recommended 
to report these important outcomes measured by reliable 
and validated scales. 

Though most adverse events were reported as mild and 
the rates of adverse events were similar for Ginkgo biloba 
and placebo, only half of the included 21 randomized 
controlled trials reported safety information. Previous 
reviews18-19, preclinical studies20-21 and clinical studies22-23 
also identified the relative safety of Ginkgo biloba for the 
treatment of MCI and dementia. Therefore, Ginkgo biloba 
for MCI or AD is relatively safe. However, in most included 
articles the duration of treatment was 24 weeks, so long-
term safety and potential effects of Ginkgo biloba for AD or 
MCI is not clear. 

The dose of Ginkgo biloba varied among included 
articles. The possible reason is that there are different 
preparations of Ginkgo biloba including standardized 
Ginkgo biloba extract EGb 761 and other forms such as 
tablet, pill and injection. We suggest future researchers 
report the preparations/forms of Ginkgo biloba as 
well as definite descriptions of active ingredients (e.g 
standardized Ginkgo biloba extract EGb 761), so readers 
who are interested in Ginkgo biloba could understand 
the intervention and might tailor it to their particular 
context.
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Conclusion 
The most useful result of the completed systematic 

review is that most meta-analyses and individual articles 
demonstrated that Ginkgo biboba had potential benefits in 
improving cognitive function, activities of daily living, and 
global clinical assessment for the treatment of MCI and AD 
when measured by various scales in different durations. 

However, there is insufficient evidence supporting us 
to draw confirmative conclusions, considering the limited 
sample size, inconsistent results among individual trials, 
and limited methodological quality of included articles. 
We encourage more publication of high-quality research 
and experiences about Ginkgo biloba, so the evidence of 
Ginkgo biloba for MCI and AD can become clearer and more 
valuable for people with MCI or AD.
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