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Results: Key randomized trials and robust meta-analyses have demonstrated signifi-
cant improvement in cognitive function, neuropsychiatric symptoms, activities of
daily living (ADL) and quality of life with EGb 761®versus placebo in patients with
mild-to-moderate dementia. In those with mild cognitive impairment (MCI), EGb 761°
has also demonstrated significant symptomatic improvement versus placebo. World
Federation of Societies of Biological Psychiatry guidelines list EGb 761%® with the
same strength of evidence as acetylcholinesterase inhibitors and N-methyl-D-aspar-
tate (NMDA) antagonists e.g. memantine (Grade 3 recommendation; Level B evi-
dence). Only EGb 761® had Level B evidence in improving cognition, behaviour, and
ADL in both AD and vascular dementia patients. Safety analyses show EGb 761® to
have a positive risk-benefit profile. While concerns have been raised regarding a pos-
sible increased bleeding risk, several randomized trials and two meta-analyses have
not supported this association.

Conclusions: The Expert Group foresee an important role for EGb 761%, used alone
or as an add-on therapy, in the treatment of MCl and dementias, particularly when
patients do not derive benefit from acetylcholinesterase inhibitors or NMDA

antagonists. EGb 761® should be used in alignment with local clinical practice

guidelines.

KEYWORDS

1 | INTRODUCTION

The rapid aging of the global population is resulting in an increasing
prevalence of mild cognitive impairment (MCI) and dementias.>?
Age is a key risk factor for dementia and Alzheimer's disease (AD)%:;
after the age of 65 years, the prevalence of dementia doubles with
every five additional years.? Prevalence is higher among women
than men, largely because women tend to live longer.?

In 2018, the number of individuals worldwide with dementia was
estimated to be 50 million. This number has been projected to in-
crease exponentially to 82 million by 2030, and to 152 million by
2050.* In high-income countries, estimates of dementia prevalence
are around 5%-10% in the population aged 65 years or older?; how-
ever, evidence suggests the prevalence in such countries may be
reaching a pIateau.S’é In the developing world, however, the increas-
ingly maturing population is expected to be mirrored by a contin-
ued rise in the prevalence of dementia,>”® with an estimated 68%
of dementia cases expected to be found in low-to-middle income
countries by the year 2050.%

Asian data indicate a crude estimated dementia prevalence of
4.7% in the over-60 population; although there is country-to-coun-
try variation.>® National reports of dementia prevalence in various
Asian countries range between approximately 2%-13%,%7 and this is
expected to rise dramatically in coming years.®

Cerebrovascular disease (CVD) frequently coexists with AD. In

Asia, AD + CVD accounts for up to 20% of all dementia cases,’ and

Alzheimer disease, cerebrovascular disease, dementia, EGb 761®, Ginkgo biloba

there is some evidence for a higher prevalence of AD + CVD in the
Asian region compared with Western populations.!® Globally, but
also in Asia, AD + CVD is thought to be underdiagnosed, primarily
due to lack of awareness resulting from a lack of defined diagnostic
criteria, but also due to the high cost of investigations, a lack of ad-
equate diagnostic facilities, and other resource constraints.? It has
been suggested that some Asian epidemiology studies may be influ-
enced by “survivor bias” due to a high proportion of early deaths.”
Epidemiology study methodologies and findings are also heteroge-
neous; among dementia patients across Asia, estimated proportions
of dementia patients with AD + CVD range between 7% (Sri Lanka)
and 50% (Japan).”

Dementias place an appreciable burden on patients, their fami-
lies, and the healthcare system. Quality of life (QoL) is decreased for
patients as well as for their families and caregivers, and a severe cost
burden also results from long-term medication use, hospitalization,

and home-based healthcare.?!!

1.1 | Definitions and symptoms

Mild cognitive impairment is understood to be a neurocognitive state
between normal cognitive aging and dementia, and can be an early
manifestation of, and a risk factor for, AD or other neurodegenera-
tive disorders.'2*3 MCl is not linked to any specific etiology,*® but in
the context of AD biomarkers, MCl is considered to be a prodromal

stage of AD dementia.'? MCl is characterized by mild impairment
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in one or more cognitive domains, but, in contrast to overt AD de-
mentia, no significant social or occupational impairments are pre-
sent; individuals are generally able to maintain independence in daily
functioning with minimal assistance.}214%5

Clinically overt dementia has a spectrum ranging from mild to
severe.'® Diagnosis involves clinical assessment, neuropsycholog-
ical evaluation, and often neuroimaging.” Core clinical criteria for
all-cause dementia, based on DSM-5 criteria for neurocognitive
disorders, include cognitive impairments and behavioral symp-
toms that interfere with functioning and activities of daily living
(ADL). Typical cognitive symptoms may include impairments in
complex attention, executive function, learning and memory, lan-
guage function, perceptual motor function, and social cognition.15
Noncognitive behavioral and psychological symptoms of dementia
(BPSD), also known as neuropsychiatric symptoms (NPS), are ob-
served across the severity spectrum of dementia,'® and can in-
clude changes in personality or usual conduct, anxiety, agitation,
elation, irritability, apathy/indifference, depression/dysphoria,
disinhibition, aberrant motor behavior, sleep or appetite changes,
and hallucinations or delusions.*>*¢

The term “AD dementia” specifically refers to a clinical syndrome
arising secondary to the pathophysiological process that leads to
AD.® AD and vascular dementia (VaD) are considered to be the
most common forms of dementia,” but more recently, attention has
focused on the co-existence of AD and CVD.*®* AD and VaD may
be considered to be a disease continuum, with pure AD at one end
of the spectrum, VaD at the other, and AD with concomitant CVD
comprising the majority of cases.'®?%22 AD and CVD contribute in-
dependently, but additively, to the risk of dementia.?®

It is important to distinguish between AD, VaD, and AD + CVD,
because of differences in clinical course and cognitive profiles, and
differential treatment responses.” Diagnosis of AD + CVD can be
made when (a) clinical signs of AD dementia are accompanied by ev-
idence of CVD (vascular lesions) on brain imaging; or (b) dementia
clinically presenting as sudden-onset, is accompanied by biomarker
evidence of AD such as amyloid plaques on positron emission to-
mography.” The neuroimaging hallmarks of CVD include chronic
lacunes, white matter hyperintensities (WMH), perivascular spaces,
and microbleeds.” CVD has been demonstrated to be a risk factor
for progression from MCI to AD.?* WMH have also been shown to
be independently associated with BPSD.?°

1.2 | Management options

Goals of dementia treatment are stabilization or slowing of disease
progression, reduction in psychological and behavioral symptoms,
improvement of QoL, and reduction of caregiver burden.’

Acetylcholinesterase inhibitors (AChEls; eg, donepezil, rivastig-
mine, and galantamine) are first-line agents for the treatment of AD
and AD + CVD in Asia. Second-line options include N-methyl-D-as-
partate (NMDA) receptor antagonists (eg, memantine).”

The Ginkgo biloba special extract, EGb 761® has also been used
widely in the treatment of cognitive disorders, including AD and

AD + CVD.?®? Different parts of the Ginkgo biloba tree have been
used for centuries in Chinese herbal medicine to treat a variety
of health conditions, and evidence for the use of EGb 761% in the
symptomatic treatment of dementia, particularly in the presence
of NPSs, dates back more than two decades.?””?® The EGb 761®
extract is derived through a specific, proprietary process under
strict procedural control. EGb 761® is a dry extract from Ginkgo
biloba leaves, adjusted to 22.0%-27.0% ginkgo flavonoids and
5.0%-7.0% terpene lactones consisting of 2.8%-3.4% ginkgolides
A, B, and C, and 2.6%-3.2% bilobalide, and containing less than
5 ppm ginkgolic acids. Depending on local regulatory frameworks,
EGb 761% is classified as a drug in some countries, including China,
the Philippines, Thailand and Vietnam. In Singapore and Malaysia,
EGb 761% is currently classified as a supplement; in Indonesia, it is
classified as a “phytopharmaceutical.”

EGb 761® exhibits various beneficial properties in patients with
AD and AD + CVD. The molecular basis for these effects is not fully
understood; however, the extract appears to have neuroprotective
properties. It is a polyvalent free radical scavenger that improves
mitochondrial function, decreases blood viscosity and enhances
microperfusion, modulates serotonin levels in various brain areas,
increases dopamine levels in prefrontal cortical areas, decreases
amyloid-p fibrillogenesis, and attenuates a hyperactivated hypo-
thalamus-pituitary-adrenal axis.®?32 In a study by Rodriguez et al in
2007, EGb 761° at the recommended dose of 240 mg daily (in single
or divided doses) was shown to effectively diminish arteriosclerotic
nanoplaque formation and size in patients with coronary artery dis-
ease. In the long term, this is thought to result in beneficial effects
on cerebral blood flow.*!

Herein, we summarize evidence-based consensus recommenda-
tions of an Asian Clinical Expert Panel regarding the use of EGb 761®
in neurocognitive disorders with or without CVD. The purpose of
these recommendations is to help guide clinical practice in the Asia
region, with the aim of improving the care of patients with MCl and
dementias.

2 | METHODS

The Asian Clinical Expert Group on Neurocognitive Disorders con-
sists of twenty members including neurologists, geriatricians, psy-
chiatrists and a pharmacist, from around the Asia region. There was
also involvement of an expert advisory member from Germany.

The group convened in 2017 to critically review the published
literature on Ginkgo biloba extract EGb 761% in the treatment of
AD, VaD and BPSD, and worked together to develop a series of
consensus statements on the role of EGb 761® in the treatment of
these conditions. All members were provided prior with all relevant
English language publications on the use of EGb 761® in dementia
and MCI with or without CVD, and were given sufficient time to re-
view the literature. Experts then completed a pre-meeting survey
before gathering to discuss amendments to a series of proposed
consensus statements. On the day of the consensus meeting, two
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presentations on key published findings were delivered by expertsin
the field. All proposed statements were then discussed in depth, and
when necessary, polling of Expert Group members was carried out
to choose or formulate statements that were accepted unanimously
or by majority vote.

This document is intended as a collection of consensus recom-
mendations only, and is not designed to be used as a treatment al-
gorithm. Experts’ clinical opinions were based on the available data,
and were unrelated to different regulatory classifications in respec-

tive countries.

3 | RESULTS

The Expert Group identified English language articles relevant to the
use of EGb 761% in MCI, AD, VaD, and BPSD in the literature. The
Group also identified a number of salient aspects relating to the use
of EGb 761% in clinical practice, and formed specific consensus rec-
ommendations based on the available evidence (Table 1). Key trials
evaluating EGb 761® are summarized in Table 2, and key meta-analy-

ses are discussed below.

3.1 | Efficacy of EGb 761% in placebo-
controlled trials

Older placebo-controlled clinical trials have been heterogeneous in
study design, EGb 761% dosage, and effect sizes, but overall have
shown modest improvement in cognitive function and ADL.?%4%43
However, more recently, three multicenter, randomized, double-
blind, placebo-controlled trials of comparable design were con-
ducted in patients aged 250 years with possible/probable AD or
probable VaD: the GINkgo biloba special extract in DEMentia with
NeuroPsychiatric features (GINDEM-NP),3! Ginkgo One Tablet A
DAY (GOTADAY),%? and Ginkgo Once-daily Tablet-International
Trial (GOT-IT!)? studies. In these trials, EGb 761° demonstrated sig-
nificant improvements in cognitive function, NPS/BPSD, ADL, and
QoL measures in patients with mild-to-moderate dementia, com-
pared with placebo (Table 1).2%3°

Randomized, double-blind, placebo-controlled trials in patients
with MCI have also shown significant improvements in NPS, cogni-
tive performance, memory function, concentration, and anxiety with

EGb 761® vs placebo.***°

3.2 | Efficacy findings in key meta-analyses

Results of a 2014 meta-analysis by Gauthier and Schlaefke con-
firmed the efficacy and tolerability of Ginkgo biloba extract EGb
761® in patients with dementia. This was a meta-analysis across
all good quality, placebo-controlled trials with sample sizes of at
least 200 randomized patients. Efficacy was demonstrated in the
domains of cognition (P = 0.03), ADL (P < 0.001), and clinical global
impression (P =0.01). A dose-dependent effect on cognition was

demonstrated; intake of daily doses of 240 mg was associated with
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a larger effect. The beneficial effects of EGb 761® were most pro-
nounced in studies that included patients with clinically significant
NPS at baseline.*’

A 2015 meta-analysis by Hashiguchi et al*®

also demonstrated
efficacy results (Syndrome Kurztest [SKT] scores) in favor of EGb
761%, both in the AD and AD + VaD subgroups.

While most of the earlier studies accepted patients with BPSD,
only the later studies required clinically significant BPSD as assessed
by the Neuropsychiatric Inventory (NPI). Therefore, a second meta-

analysis by von Gunten et al (2016)*°

specifically analyzed the trials
in patients with clinically significant BPSD. In a pooled analysis, EGb
761® at daily dose of 240 mg was efficacious in outpatients suffering
from AD, VaD, and AD + CVD. EGb 761® significantly improved cog-
nition, BPSD, caregiver distress related to BPSD, ADL, and overall
condition, relative to placebo (P < 0.001 for all analyses). This effect
was consistently observed across the AD, VaD and mixed dementia
subgroups.*’

Finally, a new meta-analysis by Savaskan et al>®

investigated the
effects of EGb 761® on specific BPSD symptoms in patients with
AD, VaD, or AD + CVD. The pooled analysis revealed significant su-
periority of EGb 761% over placebo in total scores and in ten single-
symptom scores. Besides the improvement of symptoms present at
baseline, the risk of developing new symptoms was decreased with

EGb 761®. Caregiver distress was also reduced.*°

3.3 | Does EGb 761® prevent progression to
dementia?

Two multicenter, randomized, double-blind, placebo-controlled tri-
als (the GuidAge®® and Gingko Evaluation of Memory [GEM]*? stud-
ies) evaluated the use of EGb 761® in the prevention of dementia.
The GuidAge trial included 2,850 French primary care patients
with memory complaints, who were prospectively followed up over
five years.”! The GEM study (USA) randomized a total of 3069 in-
dividuals aged 275 years with normal cognition or MCI at baseline,
and assessed them every six months, with a median follow-up of
6.1 years.”? Neither study demonstrated a clear preventative effect
in initial analyses.>>? However, a post hoc analysis of the GuidAge
study demonstrated a possible late effect of EGb 761® when a
more appropriate statistical test was applied.53 Further studies are
warranted.

3.4 | EGb 761® safety

EGb 761® has been shown to have a positive risk-benefit profile.42’47

Studies have consistently shown no significantly increased overall
risk of adverse events (AEs) compared with placebo.?”27-314446 Thig
finding was confirmed in a recent safety meta-analysis of 44 trials in
a total of over 6000 patients; odds ratios for dizziness and nausea
in fact favoured EGb 761® over placebo.’* Another meta-analysis
showed a numerically lower rate of dropout for any reason in EGb
761®-treated patients vs those receiving placebo (OR, 0.85; 95%

Cl, 0.67-1.08). Only patients receiving higher doses of EGb 761%
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TABLE 1 Summary of expert consensus statements from the Asian Clinical Expert Group on Neurocognitive Disorders

Ginkgo biloba extract EGb 761® has a role in the management of AD, VaD, BPSD, and MCI
Consensus statement 1a: Efficacy of EGb 761%in AD, VaD, and BPSD

Based on the available evidence, the Expert Group consider current best practice for the pharmacological treatment
of AD (xCVD), VaD, and BPSD to be as follows (best practice may vary between countries):

AD: AChEI, memantine, Ginkgo biloba (EGb 761%)

VaD: AChEI, memantine, Ginkgo biloba (EGb 761%), antiplatelet therapy

BPSD: ChEl, nonpharmacological treatment, antipsychotics (off-label), memantine, SSRIs, sedatives, and EGb 761°

Consensus statement 1b: Management of MCI

EGb 761® may be considered for use in patients with MCI

Consensus statement 1c: How to use EGb 761°

EGb 761® can be used as a single agent where deemed appropriate in certain individuals. It is important to allow
sufficient time for the effects of EGb 761® to become evident

EGb 761° can be used as an add-on agent, in combination with standard anti-dementia drugs

Consensus statement 1d: EGb 761® dosage

Given the clinical data available to date, EGb 761® at daily dose of 240 mg is an evidence-based treatment option for
the management of AD, VaD, and mixed dementia (AD + CVD)

Evidence suggests that EGb 761® 240 mg/d has efficacy comparable with AChEls and memantine in the treatment
of AD, including improvements in cognition, BPSD, and daily function in VaD and mixed dementia (AD + CVD)

Consensus statement 1e: Lack of efficacy or intolerance of standard drugs may warrant use of EGb 761°

The use of EGb 761® for the treatment of AD, VaD, and mixed dementia (AD with CVD) is particularly warranted
when patients are unable to tolerate the side effects of cholinesterase inhibitors or memantine, or there is a lack of
efficacy with standard treatments

Management of the patient

Consensus statement 2: Adjunctive therapies

Key management options adjunctive to standard pharmacological therapy for AD, VaD, and BPSD include
psychosocial interventions, cognitive behavioral therapy, vitamin B, folic acid, and EGb 761°

Consensus statement 3: Management of comorbidities
Concomitant management of co-morbidities, such as hypertension, in patients with AD, VaD, and BPSD is highly
important

Prevention of dementia

Consensus statement 4: EGb 761® does not appear to prevent dementia

EGb 761® cannot currently be recommended for the prevention of dementia

Safety of EGb 761

Consensus statement 5: EGb 761® is well tolerated

Current safety evidence suggests a good tolerability profile with EGb 761° in the treatment of MCI, AD, VaD, and
BPSD

Consensus statement 6: No overall increased bleeding risk

Based on existing data in AD, VaD, and mixed dementia (including the GINDEM, GOTADAY, and GOT-IT! studies),
and two meta-analyses, there appears to be no overall added risk of bleeding with EGb 761%

Further studies are required in certain patient subgroups, including those with a high cerebral microbleed load (>4
microbleeds) in the cortical areas. In such cases, patients should be warned of a possible increased risk of bleeding

Consensus statement 7: No significant interaction with anticoagulants or antiplatelet agents
No significant interaction of EGb 761® with concomitant anticoagulants has been demonstrated

No significant interaction of EGb 761% with concomitant antiplatelet agents has been demonstrated

Expert recommendation
For EGB 761® specifi-
cally:

Class of recommenda-
tion [; level of evidence
A

Class of recommendation
11B; level of evidence A

Class of recommendation
I; level of evidence A

Class of recommendation
IIb; level of evidence B

Class of recommendation
IIA; level of evidence A

Expert recommendation

Class of recommendation
I1A; level of evidence A

Expert recommendation

Class of recommendation
Ill; level of evidence A

Level of evidence A

Level of evidence A

Expert recommendation

Level of evidence B

Level of evidence A

(Continues)
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TABLE 1 (Continued)
Positioning of EGb 761® in dementia treatment algorithms

Consensus statement 8: Inclusion in Clinical Practice Guidelines

EGb 761® may be considered for incorporation into national CPGs as part of the treatment algorithm for AD, VaD,

and BPSD

293
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Class of recommendation
11A; level of evidence A

The Expert Group suggested that EGb 761% should be recommended in CPGs, prior to widespread use. Hence, the
role of EGb 761® should be discussed in the guidelines of respective Asian countries

AChEI, acetylcholinesterase inhibitor; AD, Alzheimer's disease; BPSD, behavioral and psychological symptoms of dementia; CPG, clinical practice
guideline; CVD, cerebrovascular disease; MCI, mild cognitive impairment; VaD, vascular dementia.

Classes of recommendation

Class IEvidence and/or general agreement that a given
treatment or procedure is beneficial, useful, effective (is
recommended/is indicated)

Class llaWeight of evidence/opinion is in favor of useful-
ness/efficacy (is reasonable to consider)

Class IIbUsefulness/efficacy is less well established by evi-
dence/opinion (may be reasonable to consider)

Class IlIEvidence or general agreement that the given
treatment or procedure is not useful/effective, and in

some cases may be harmful (is not recommended)

Levels of evidence

A Data derived from multiple randomized, placebo-con-
trolled clinical trials, or meta-analyses

B Data derived from a single randomized clinical trial or
large nonrandomized studies

C Consensus of opinion of experts and/or case reports,

small studies, retrospective studies

showed significantly higher dropout rates due to side effects, com-
pared with placebo.*®

In a comparative trial, combination therapy with EGb 761®
plus donepezil resulted in fewer AEs compared with donepezil
monotherapy.>®

Some concern has been raised regarding a possible increased risk
of bleeding in patients treated with EGb 761%. This issue was raised
in the late 1990s due to ginkgolide B, a platelet-activating factor
(PAF)-antagonist component in Ginkgo biloba. EGb 761%, with its high
content of ginkgolides A, B, C, and J was used in a preclinical study,
and side effects were reported, but the concentration of these gink-
golides required to inhibit platelet aggregation was high. Evidence
shows that the amount of ginkgolide B in a therapeutic dose of EGb
761% is far below what is necessary to inhibit the aggregation of
human platelets.”®>”

Based on outcomes from randomized trials and two meta-
analyses, there appears to be no evidence of an increased risk of
bleeding with EGb 761®.4%5% Clinical studies of EGb 761® have not

demonstrated any significant or clinically important changes in co-
agulation parameters, bleeding time, or platelet aggregation in doses
up to 480 mg per day.*>°85? One randomized, placebo-controlled
crossover study tested 29 different coagulation and bleeding param-
eters with no evidence to substantiate a causal relationship between
EGb 761® and hemorrhagic complications.®°

At 600 mg/d, which is far beyond the recommended daily dose
of 240 mg, EGb 761% inhibited ex vivo PAF-induced platelet aggre-
gation in healthy volunteers, but there was no relevant inhibition of
adenosine diphosphate- or adrenaline-induced aggregation, no in-
hibition of collagen-induced aggregation, and no effect on bleeding
time.®* Further, in healthy young male subjects, co-administration of
EGb 761® (240 mg) with acetylsalicylic acid (ASA; 500 mg) did not
inhibit, nor potentiate, the effects of ASA on bleeding time, coagu-
lation variables, or platelet aggregation. The absence of an additive
effect of EGb 761® in combination with ASA suggests that co-ad-
ministration of the two drugs does not constitute a safety risk.%
EGb 761® also does not appear to change the pharmacodynamic
and pharmacokinetic parameters of simultaneously administered

warfarin.®®

3.5 | Current guidelines regarding the use of EGb
761°

The Expert Panel is in agreement that there is a pressing need to
take into account the evidence supporting EGb 761® from the above

key clinical trials:27:27-31:42:44.46 47,49,50

and recent meta-analyses.

Notably, there are no specific diagnostic and treatment guide-
lines for AD + CVD in Asia,’ representing an unmet need in the
region. Respective countries have their own guidelines. Countries
approach the issue of “level of evidence” slightly differently, based
on the system used to evaluate the data, and based on the local clas-
sification of EGb 761® (drug vs supplement).

In the World Federation of Societies of Biological Psychiatry
(WFSBP) guidelines for the biological treatment of AD and other

dementias,®*¢°

a number of principles are emphasized with re-
gard to the development of recommendations, including detailed
study assessment, transparency in the description of data, data-
driven analysis of results, only methodologically covered con-
clusions, analysis in practice with respect to efficacy and side
effects, and cautious recommendations.®® Subtype groups were

clearly defined using international criteria (National Institute
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of Neurological and Communicative Disorders and Stroke/
Alzheimer's Disease and Related Disorders Association [NINCDS/
ADRDA]® and National Institute of Neurological Disorders and
Stroke/Association Internationale pour la Recherche et I'Enseigne-
ment en Neurosciences [NINDS/AIREN]®).

The studies upon which the guidelines were based demonstrated
significant positive effects of EGb 761® on cognition, ADL, overall
condition, NPS, and QoL. In terms of delay in symptom progression
and number needed to treat, the effects of EGb 761® were in the
same range as those achieved with AChEls. EGb 761® had the same
strength of evidence as AChEls and memantine (Grade 3 recommen-
dation; Level B evidence). Only EGb 761® had Level B evidence in im-
proving cognition, behavior and ADL in both AD and VaD patients.®®
Interestingly, one study (GINDON study) showed a trend in favor of
EGb 761° plus donepezil vs either agent alone, with regard to clin-
ically meaningful cognitive functioning and global improvement.*
Comparative data also demonstrated an improved safety profile
with EGb 761® vs AChEls and memantine.®®

3.6 | Expert consensus/conclusion statements

Herein, we summarize the Expert Panel's agreed consensus state-
ments regarding the use of EGb 761® in the management of AD,
VaD, BPSD, and MCI, along with other specific statements on clini-
cally relevant issues (Table 2). Consensus statements were primar-
ily based on results from the key randomized, controlled trials and
meta-analyses discussed above.

Members of the board foresee an important role for EGb 761® as
an option in the treatment of AD, VaD, and BPSD. It is acknowledged
that other agents comprise the current standard of care, particularly
in the first-line setting; clinical data on the use of these agents fall
outside the scope of this work.

Of note, members of the board endorsed the benefits of sup-
plemental approaches in the management of AD, VaD, and BPSD,
including psychosocial interventions (eg, counseling, psychotherapy,
and cognitive behavioral therapy), and supplementation with vitamin

B and folic acid in cases of deficiency.

4 | CONCLUSION

While EGb 761® has not been demonstrated to prevent progression
to dementia,®>*? the Asian Clinical Expert Group on Neurocognitive
Disorders concur that robust evidence supports the inclusion of
Ginkgo biloba extract EGb 761® 240 mg/d as part of the treatment
armamentarium for AD, VaD, BPSD, and MCI. The symptomatic ef-
ficacy of this dose of EGb 761% in AD, VaD, and mixed dementia ap-
pears comparable with that of AChEls and memantine, and a lack of
efficacy of these standard agents may warrant subsequent challenge
with EGb 761®. This extract has shown encouraging efficacy in terms
of improvement in cognition, behavior, and ability to maintain ADL
in patients with AD and also in those with VaD,® as well as reducing

caregiver burden.??3°
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A number of unanswered questions remain regarding the efficacy
of EGb 761°, and there is a pressing need for further data from well-
designed studies. First, there are many different causes of cognitive
impairment,? and no studies have been undertaken to date to estab-
lish the efficacy of EGb 761® in different pathophysiological subtypes.
Second, apart from the GINDON study®® in which showed evidence
of improved efficacy with donepezil plus EGb 761® vs either agent as
monotherapy, there is currently little evidence supporting the combi-
nation of EGb 761® with other agents. More data are needed to eval-
uate the role of EGb 761® as an add-on therapy to standard AChEI
therapy or memantine. These agents have different modes of action,
and the Expert Group feels there may be a future role for combina-
tion therapy. There is also a need to evaluate the efficacy of EGb 761®
in patients with MCl and AD having small vessel CVD.

With regard to tolerability, safety data for EGb 761® indicate
that this agent may prove to be better tolerated among fragile el-
derly patients than current standard-of-care agents.?”23144 Given
its excellent safety profile, patients unable to tolerate side effects
from AChEIs or memantine may be suitable candidates for EGb 761®
treatment.

Importantly, EGb 761® does not appear to increase overall bleed-
ing risk,*%°%>? nor to interact with common antiplatelet agents or an-
ticoagulants.®>%® However, these studies were performed in young,
healthy volunteers, and it is unclear how accurately the data can be
extrapolated to the elderly patient population with multiple co-mor-
bidities. Further data are also required to address this concern in
certain patient subgroups, such as those harboring a high microbleed
load; or those with a history of gastrointestinal bleeding or mild renal
insufficiency who are usually excluded from clinical trials. In addi-
tion, data are needed to assess bleeding risks at higher EGb 761®
doses. It is suggested that future studies should include imaging
criteria as outcome measures, allowing for better insights into the
mechanism of action of EGB 761°. The inclusion of gradient recalled
echo imaging will also allow for risk estimates of cerebral bleeding
among patients with cognitive impairment having microbleeds.

Treatment algorithms for dementia vary between countries,
depending on approval, funding constraints, and usual clinical prac-
tice. It is recommended that physicians in each country follow their
respective local clinical practice guidelines. EGb 761% is currently
listed in local clinical guidelines in Germany, Switzerland, and some
Asian countries including Indonesia, the Philippines, and China. Asian
countries where EGb 761® is not listed in local guidelines include
India, Malaysia, Singapore, Thailand, and Vietnam. Taken together,
the evidence indicates that EGb 761® has a favorable therapeutic
index, and it is anticipated that the data and recommendations dis-
cussed herein may encourage consideration for the incorporation of
EGb 761® into various national guidelines around Asia, to further en-
hance the symptomatic care of individuals with AD and VaD.

ACKNOWLEDGEMENT

Medical writing and editorial assistance was provided by Geraldine K
Hosking of Pharma-Med Ltd.



KANDIAH ET AL.

296
Wl L EY_ C N S Neuroscience & Therapeutics

AUTHOR CONTRIBUTIONS

All authors participated in the Expert Panel from which this docu-
ment was drafted, and critically reviewed and approved the manu-
script. Other than participating in the Expert Panel, Drs Yuda Turana,
Kaysar Mamun, Christopher Chen, Reshma Merchant, Jacqueline C
Dominguez, Anam Ong, Van Thong Nguyen, Orapitchaya Krairit,
Ramesh Thukral, and Yong Ji declare no conflict of interest.
Nagaendran Kandiah has received honoraria and CME sponsor-
ship from Lundbeck, Novartis, Pfizer, Schwabe, and Eisai. He has
also received research funding from Singhealth Foundation, Media
Development Authority of Singapore, National Medical Research
Council of Singapore and Ministry of Education, Singapore. Chan
Yee Fai has received honoraria and CME sponsorship from Astra
Zeneca, DCH Auriga, Eisai, Eli Lilly, Janssen (Johnson & Johnson),
Lundbeck, Menarini, MSD, Novartis, and Servier. He has received
a Research Grant and Human Capital Development Grant from
the Ministry of Health Malaysia, as well as having involvement
in Industry Sponsored Research initiated by Janssen (Johnson &
Johnson). Yong Fee Mann has received honoraria and CME sponsor-
ship from Schwabe and Eisai, and CME sponsorship from Lundbeck
and Norvartis. Suraya Yusoff has received honoraria and CME spon-
sorship from Lundbeck, Novartis, Pfizer, Schwabe, Sanofi, and Eisai.
Encarnita Ampil has received lecture fees from Eisai, Lundbeck,
Menarini, Novartis, and Torrent Pharma. Simeon Marasigan has re-
ceived honoraria for lectures from Eisai, Medichem, Torrent Pharma,
E*Chines, and Kusum. Ng Li-Ling has received honoraria and CME
sponsorship from Lundbeck, Novartis, Schwabe, and Eisai. Ralf |hl
received grants/research support or was involved as a consultant,
speaker, or in advisory boards, or received author honoraria within
the last three years from Alexian Krefeld GmbH, APK, Austroplant,
Beltz Test, Bezirksregierung Ansbach, BMFSFJ, BMG, BOD, DNP,
EAGP, EU, Friedrichvelag, Hirnliga, Hogrefe, Klinikum Christophsbad
Goppingen, Land NRW, Landgericht Aachen, Landgericht Duisburg,
Landgericht Disseldorf, Qualworld, Schwabe, Springer, St. Alexius
Krankenhaus Neuss, Stiftung Wohlfahrtspflege, Urban & Vogel,
VG Wort, and Wissenschaftliche Verlagsgesellschaft. Vorapun
Senanarong has received CME sponsorship from A. Menarini
(Thailand) Limited. Chuthamanee Suthisisang has received CME
sponsorship from A. Menarini (Thailand) Limited.

ORCID

Nagaendran Kandiah https://orcid.org/0000-0001-9244-4298

Reshma Aziz Merchant https://orcid.org/0000-0002-9032-0184

REFERENCES

1. Bachinskaya N, Hoerr R, Ihl R. Alleviating neuropsychiatric symp-
toms in dementia: the effects of Ginkgo biloba extract EGb 761.
Findings from a randomized controlled trial. Neuropsychiatr Dis
Treat. 2011;7:209-215.

2. Hugo J, Ganguli M. Dementia and cognitive impairment: epidemiol-
ogy, diagnosis, and treatment. Clin Geriatr Med. 2014;30:421-442.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Prince M, Wimo A, Guerchet M, Ali GC, Wu YT, Prina M.World
Alzheimer Report 2015. The Global Impact of Dementia. An
Analysis of Prevalence, Incidence, Cost and Trends. London:
Alzheimer’s Disease International (ADI), 2015.

Alzheimer's Disease International. World Alzheimer Report
2018. The state of the art of dementia research: New Fronteirs.
September 2018. Available at: https://www.alz.co.uk/research/
world-report-2018. Accessed Access date.

Matthews FE, Arthur A, Barnes LE, et al. A two-decade comparison
of prevalence of dementia in individuals aged 65 years and older
from three geographical areas of England: results of the Cognitive
Function and Ageing Study | and Il. Lancet. 2013;382:1405-1412.
Rocca WA, Petersen RC, Knopman DS, et al. Trends in the incidence
and prevalence of Alzheimer's disease, dementia, and cognitive im-
pairment in the United States. Alzheimers Dement. 2011;7:80-93.
Kalaria RN, Maestre GE, Arizaga R, et al. Alzheimer's disease and
vascular dementia in developing countries: prevalence, manage-
ment, and risk factors. Lancet Neurol. 2008;7:812-826.

Catindig JA, Venketasubramanian N, lkram MK, Chen C.
Epidemiology of dementia in Asia: insights on prevalence, trends
and novel risk factors. J Neurol Sci. 2012;321:11-16.

Chen C,Homma A, Mok VC, et al. Alzheimer's disease with cerebro-
vascular disease: current status in the Asia-Pacific region. J Intern
Med. 2016;280:359-374.

Kandiah N, Chander RJ, Ng A, Wen MC, Cenina AR, Assam PN.
Association between white matter hyperintensity and medial tem-
poral atrophy at various stages of Alzheimer's disease. Eur J Neurol.
2015;22:150-155.

Shin IS, Carter M, Masterman D, Fairbanks L, Cummings JL.
Neuropsychiatric symptoms and quality of life in Alzheimer disease.
Am J Geriatr Psychiatry. 2005;13:469-474.

Albert MS, DeKosky ST, Dickson D, et al. The diagnosis of mild cog-
nitive impairment due to Alzheimer's disease: recommendations
from the National Institute on Aging-Alzheimer's Association work-
groups on diagnostic guidelines for Alzheimer's disease. Alzheimers
Dement. 2011;7:270-279.

Ganguli M, Fu B, Snitz BE, Hughes TF, Chang CC. Mild cognitive im-
pairment: incidence and vascular risk factors in a population-based
cohort. Neurology. 2013;80:2112-2120.

Gauthier S, Reisberg B, Zaudig M, et al. Mild cognitive impairment.
Lancet. 2006;367:1262-1270.

McKhann GM, Knopman DS, Chertkow H, et al. The diagnosis of
dementia due to Alzheimer's disease: recommendations from the
National Institute on Aging-Alzheimer's Association workgroups on
diagnostic guidelines for Alzheimer's disease. Alzheimers Dement.
2011;7:263-269.

Lyketsos CG, Lopez O, Jones B, Fitzpatrick AL, Breitner J, DeKosky
S. Prevalence of neuropsychiatric symptoms in dementia and mild
cognitive impairment: results from the cardiovascular health study.
JAMA. 2002;288:1475-1483.

Cerejeira J, Lagarto L, Mukaetova-Ladinska EB. Behavioral and psy-
chological symptoms of dementia. Front Neurol. 2012;3:73.
Schneider JA, Arvanitakis Z, Bang W, Bennett DA. Mixed brain pa-
thologies account for most dementia cases in community-dwelling
older persons. Neurology. 2007;69:2197-2204.

Esiri MM, Nagy Z, Smith MZ, Barnetson L, Smith AD.
Cerebrovascular disease and threshold for dementia in the early
stages of Alzheimer's disease. Lancet. 1999;354:919-920.

Kapasi A, DeCarli C, Schneider JA. Impact of multiple pathologies
on the threshold for clinically overt dementia. Acta Neuropathol.
2017;134:171-186.

Rizzi L, Rosset I, Roriz-Cruz M. Global epidemiology of dementia:
Alzheimer's and vascular types. Biomed Res Int. 2014;2014:908915.
Zekry D, Hauw JJ, Gold G. Mixed dementia: epidemiology, diagno-
sis, and treatment. J Am Geriatr Soc. 2002;50:1431-1438.


https://orcid.org/0000-0001-9244-4298
https://orcid.org/0000-0001-9244-4298
https://orcid.org/0000-0002-9032-0184
https://orcid.org/0000-0002-9032-0184
https://www.alz.co.uk/research/world-report-2018
https://www.alz.co.uk/research/world-report-2018

KANDIAH ET AL.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Chui HC, Ramirez-Gomez L. Clinical and imaging features of mixed
Alzheimer and vascular pathologies. Alzheimers Res Ther. 2015;7:21.
Prasad K, Wiryasaputra L, Ng A, Kandiah N. White matter disease
independently predicts progression from mild cognitive impairment
to Alzheimer's disease in a clinic cohort. Dement Geriatr Cogn Disord.
2011;31:431-434.

Kandiah N, Chander R, Zhang A, Yee CC. Cerebral white matter dis-
ease is independently associated with BPSD in Alzheimer's disease.
J Neurol Sci. 2014;337:162-166.

Ramassamy C, Longpre F, Christen Y. Ginkgo biloba extract (EGb
761) in Alzheimers disease: is there any evidence? Curr Alzheimer
Res. 2007;4(3):253-262.

Le Bars PL, Katz MM, Berman N, Itil TM, Freedman AM, Schatzberg
AF. A placebo-controlled, double-blind, randomized trial of an ex-
tract of Ginkgo biloba for dementia. North American EGb Study
Group. JAMA. 1997;278:1327-1332.

Weinmann S, Roll S, Schwarzbach C, Vauth C, Willich SN. Effects
of Ginkgo biloba in dementia: systematic review and meta-analysis.
BMC Geriatr. 2010;10:14.

Ihl R, Bachinskaya N, Korczyn AD, et al. Efficacy and safety of a
once-daily formulation of Ginkgo biloba extract EGb 761 in demen-
tia with neuropsychiatric features: a randomized controlled trial. Int
J Geriatr Psychiatry. 2011;26:1186-1194.

Herrschaft H, Nacu A, Likhachev S, Sholomov I, Hoerr R, Schlaefke
S. Ginkgo biloba extract EGb 761(R) in dementia with neuropsy-
chiatric features: a randomised, placebo-controlled trial to confirm
the efficacy and safety of a daily dose of 240 mg. J Psychiatr Res.
2012;46:716-723.

Napryeyenko O, Borzenko |, Group G-NS. Ginkgo biloba special
extract in dementia with neuropsychiatric features. A randomised,
placebo-controlled, double-blind clinical trial. Arzneimittelforschung.
2007;57:4-11.

Hoyer S, Lannert H, Noldner M, Chatterjee SS. Damaged neuronal
energy metabolism and behavior are improved by Ginkgo biloba ex-
tract (EGb 761). J Neural Transm (Vienna). 1999;106:1171-1188.

Wu Y, Wu Z, Butko P, et al. Amyloid-beta-induced pathological
behaviors are suppressed by Ginkgo biloba extract EGb 761 and
ginkgolides in transgenic Caenorhabditis elegans. J Neurosci.
2006;26:13102-13113.

Bastianetto S, Ramassamy C, Dore S, Christen Y, Poirier J, Quirion
R. The Ginkgo biloba extract (EGb 761) protects hippocampal neu-
rons against cell death induced by beta-amyloid. Eur J Neurosci.
2000;12:1882-1890.

Koltringer P, Langsteger W, Eber O. Dose-dependent hemorheo-
logical effects and microcirculatory modifications following intra-
venous administration of Ginkgo biloba special extract EGb 761®.
Clinical Hemorheology. 1995;15:649-656.

Eckert A, Keil U, Kressmann S, et al. Effects of EGb 761 Ginkgo
biloba extract on mitochondrial function and oxidative stress.
Pharmacopsychiatry. 2003;36(Suppl 1):5S15-23.

Yoshitake T, Yoshitake S, Kehr J. The Ginkgo biloba extract EGb
761(R) and its main constituent flavonoids and ginkgolides increase
extracellular dopamine levels in the rat prefrontal cortex. Br J
Pharmacol. 2010;159:659-668.

Huang SY, Jeng C, Kao SC, Yu JJ, Liu DZ. Improved haemorrheologi-
cal properties by Ginkgo biloba extract (Egb 761) in type 2 diabetes
mellitus complicated with retinopathy. Clin Nutr. 2004;23:615-621.
Luo Y, Smith JV, Paramasivam V, et al. Inhibition of amyloid-beta
aggregation and caspase-3 activation by the Ginkgo biloba extract
EGb761. Proc Natl Acad Sci USA. 2002;99:12197-12202.
Kellermann AJ, Kloft C. Is there a risk of bleeding associated with
standardized Ginkgo biloba extract therapy? A systematic review
and meta-analysis. Pharmacotherapy. 2011;31:490-502.

Rodriguez M, Ringstad L, Schafer P, et al. Reduction of ath-
erosclerotic nanoplaque formation and size by Ginkgo biloba

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

297
C N S Neuroscience & Therapeutics _Wl L EYJ_

(EGb 761) in cardiovascular high-risk patients. Atherosclerosis.
2007;192:438-444.

Kanowski S, Herrmann WM, Stephan K, Wierich W, Horr R. Proof of
efficacy of the ginkgo biloba special extract EGb 761 in outpatients
suffering from mild to moderate primary degenerative dementia of
the Alzheimer type or multi-infarct dementia. Pharmacopsychiatry.
1996;29:47-56.

Oken BS, Storzbach DM, Kaye JA. The efficacy of Ginkgo bi-
loba on cognitive function in Alzheimer disease. Arch Neurol.
1998;55:1409-1415.

Gavrilova SI, Preuss UW, Wong JW, et al. Efficacy and safety of
Ginkgo biloba extract EGb 761 in mild cognitive impairment with neu-
ropsychiatric symptoms: a randomized, placebo-controlled, double-
blind, multi-center trial. Int J Geriatr Psychiatry. 2014;29:1087-1095.
Zhao MX, Dong ZH, Yu ZH, Xiao SY, Li YM. [Effects of Ginkgo bi-
loba extract in improving episodic memory of patients with mild
cognitive impairment: a randomized controlled trial]. Zhong Xi Yi Jie
He Xue Bao. 2012;10:628-634.

Grass-Kapanke B, Busmane A, Lasmanis A, Hoerr R, Kaschel R.
Effects of Ginkgo Biloba special extract EGb 761® 'n very mild cog-
nitive impairment (vMCI). Neuroscience Med. 2011;2:48-56.
Gauthier S, Schlaefke S. Efficacy and tolerability of Ginkgo biloba
extract EGb 761(R) in dementia: a systematic review and meta-
analysis of randomized placebo-controlled trials. Clin Interv Aging.
2014;9:2065-2077.

Hashiguchi M, Ohta Y, Shimizu M, Maruyama J, Mochizuki M. Meta-
analysis of the efficacy and safety of Ginkgo biloba extract for the
treatment of dementia. J Pharm Health Care Sci. 2015;1:14.

von Gunten A, Schlaefke S, Uberla K. Efficacy of Ginkgo biloba
extract EGb 761((R)) in dementia with behavioural and psycho-
logical symptoms: A systematic review. World J Biol Psychiatry.
2016;17:622-633.

Savaskan E, Mueller H, Hoerr R, von Gunten A, Gauthier S.
Treatment effects of Ginkgo biloba extract EGb 761(R) on the
spectrum of behavioral and psychological symptoms of dementia:
meta-analysis of randomized controlled trials. Int Psychogeriatr.
2018;30:285-293.

Vellas B, Coley N, Ousset PJ, et al. Long-term use of standardised
Ginkgo biloba extract for the prevention of Alzheimer's disease
(GuidAge): a randomised placebo-controlled trial. Lancet Neurol.
2012;11:851-859.

DeKosky ST, Williamson JD, Fitzpatrick AL, et al. Ginkgo biloba
for prevention of dementia: a randomized controlled trial. JAMA.
2008;300:2253-2262.

Scherrer B, Andrieu S, Ousset PJ, et al. Analysing time to event data
in dementia prevention trials: the example of the GuidAge study of
EGb761. J Nutr Health Aging. 2015;19:1009-1011.

Schulz M, Hoerr R, Mueller H. Ginkgo biloba extract EGb 761: A
meta-analysis of adverse event rates from randomized, placebo-
controlled, double-blind clinical trials. 46th ESCP Symposium on
Clinical Pharmacy. 2017. Abstract PTO51.

Yancheva S, Ihl R, Nikolova G, et al. Ginkgo biloba extract
EGb 761(R), donepezil or both combined in the treatment of
Alzheimer's disease with neuropsychiatric features: a ran-
domised, double-blind, exploratory trial. Aging Ment Health.
2009;13:183-190.

Koch E. Inhibition of platelet activating factor (PAF)-induced aggre-
gation of human thrombocytes by ginkgolides: considerations on
possible bleeding complications after oral intake of Ginkgo biloba
extracts. Phytomedicine. 2005;12:10-16.

Gardner CD, Zehnder JL, Rigby AJ, Nicholus JR, Farquhar JW. Effect
of Ginkgo biloba (EGb 761) and aspirin on platelet aggregation and
platelet function analysis among older adults at risk of cardiovas-
cular disease: a randomized clinical trial. Blood Coagul Fibrinolysis.
2007;18:787-793.



298
Wl L EY_ C N S Neuroscience & Therapeutics

58.

59.
60.

61.
62.
63.
64.

65.

KANDIAH ET AL.

BalDitSollier C, Caplain H, Drouet L. No alteration in platelet func-
tion or coagulation induced by EGb761 in a controlled study. Clin
Lab Haematol. 2003;25:251-253.

Halil M, Cankurtaran M, Yavuz BB, et al. No alteration in the
PFA-100 in vitro bleeding time induced by the Ginkgo biloba spe-
cial extract, EGb 761, in elderly patients with mild cognitive impair-
ment. Blood Coagul Fibrinolysis. 2005;16:349-353.

Kohler S, Funk P, Kieser M. Influence of a 7-day treatment with
Ginkgo biloba special extract EGb 761 on bleeding time and coag-
ulation: a randomized, placebo-controlled, double-blind study in
healthy volunteers. Blood Coagul Fibrinolysis. 2004;15:303-309.
Guinot P, Caffrey E, Lambe R, Darragh A. Tanakan inhibits plate-
let-activating-factor-induced platelet aggregation in healthy male
volunteers. Haemostasis. 1989;19:219-223.

Wolf HR. Does Ginkgo biloba special extract EGb 761 provide ad-
ditional effects on coagulation and bleeding when added to acetyl-
salicylic acid 500 mg daily? Drugs R D. 2006;7:163-172.

Jiang X, Williams KM, Liauw WS, et al. Effect of ginkgo and gin-
ger on the pharmacokinetics and pharmacodynamics of warfarin in
healthy subjects. Br J Clin Pharmacol. 2005;59:425-432.

Ihl R, Bunevicius R, Frolich L, et al. World Federation of Societies of
Biological Psychiatry guidelines for the pharmacological treatment
of dementias in primary care. Int J Psychiatry Clin Pract. 2015;19:2-7.
Ihl R, Frolich L, Winblad B, et al. World Federation of Societies of
Biological Psychiatry (WFSBP) guidelines for the biological treat-
ment of Alzheimer's disease and other dementias. World J Biol
Psychiatry. 2011;12:2-32.

66.

67.

68.

69.

McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan
EM. Clinical diagnosis of Alzheimer's disease: report of the NINCDS-
ADRDA Work Group under the auspices of Department of Health
and Human Services Task Force on Alzheimer's Disease. Neurology.
1984;34:939-944.,

Roman GC, Tatemichi TK, Erkinjuntti T, et al. Vascular dementia: di-
agnostic criteria for research studies. Report of the NINDS-AIREN
International Workshop. Neurology. 1993;43:250-260.

Nacu A, Hoerr R. Neuropsychiatric symptoms in dementia and the
effects of Ginkgo biloba extract EG b 761® treatment: additional
results from a 24-week randomized, placebo-controlled trial. Open
Access Journal of Clinical Trials. 2016;8.

Schneider LS, DeKosky ST, Farlow MR, Tariot PN, Hoerr R, Kieser
M. A randomized, double-blind, placebo-controlled trial of two
doses of Ginkgo biloba extract in dementia of the Alzheimer's type.
Curr Alzheimer Res. 2005;2:541-551.

How to cite this article: Kandiah N, Ong PA, Yuda T, et al.
Treatment of dementia and mild cognitive impairment with or
without cerebrovascular disease: Expert consensus on the
use of Ginkgo biloba extract, EGb 761®. CNS Neurosci Ther.
2019;25:288-298. https://doi.org/10.1111/cns.13095



https://doi.org/10.1111/cns.13095

