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Executive Summary 
BACKGROUND 

The herbal drug preparation ginkgo biloba is thought to reduce inflammation and improve cere-

bral blood flow; it is also thought to have antioxidant and neuroprotective effects. In Switzerland, 

ginkgo-based medicinal products (doses 120 mg to 240 mg) have been approved and are reim-

bursed for adults with mental performance deficits (MPD), peripheral arterial occlusive disease 

(PAOD), vertigo, and tinnitus. However, some studies have reported conflicting results regarding 

the effectiveness of this therapy. Within the context of the Federal Office of Public Health (FOPH) 

Health Technology Assessment (HTA) Program, the evidence for these coverage decisions is to 

be re-evaluated.  

OBJECTIVE 

This HTA report assesses the efficacy, safety, cost-effectiveness, and budget impact, as well as 

ethical, legal, social, and organisational (ELSO) benefits and harms of ginkgo biloba for the indi-
cations as described above in Switzerland. 

METHODS  

Two systematic literature reviews (SLRs) were conducted to identify the clinical and economic 

evidence on formulations of ginkgo biloba approved and reimbursed in Switzerland for use in 

adults with MPD, PAOD, vertigo, and tinnitus. A single, combined search strategy for each da-

tabase (MEDLINE, Embase, EconLit, CENTRAL, Cochrane Database of Systematic Reviews 

[CDSR], National Health Service [NHS] Economic Evaluation Database [EED]) was utilised for 

both SLRs. Screening of the literature was performed by 2 independent reviewers. Data were 

extracted by one reviewer with full data validation by a second reviewer. 

For the clinical SLR, eligible studies were randomised controlled trials (RCTs) comparing ginkgo 

biloba with placebo or active comparators. Where possible, studies were pooled and summary 

effect estimates calculated by meta-analyses. To assess whether differences were clinically 

meaningful, minimum clinically important differences (MCIDs) were identified; where MCIDs 
were unavailable, standardised mean differences (SMDs) were used to categorize effect sizes 

as trivial/no effect, small, moderate, or large. When pooling results was not possible, results for 

individual studies are reported. The overall quality of evidence was appraised using the Grading 

of Recommendations Assessment, Development and Evaluation (GRADE) approach. 

For the economic SLR, eligible studies were cost analyses or any type of economic evaluation 

of ginkgo biloba. Evidence from available health economic evaluations was synthesised narra-

tively and presented as tabular summaries. 

To assess the total costs and budget impact of ginkgo biloba, a budget impact model (BIM) was 

developed in accordance with appropriate guidelines.  
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For the evaluation of ELSO domains, the publications included in the SLR were reviewed and 

were supplemented by targeted literature searches in MEDLINE, Embase, and the grey litera-

ture. 

RESULTS  

A total of 42 RCTs were included in the clinical SLR on the efficacy and safety of ginkgo biloba 

in MPD (k=28), PAOD (k=8), vertigo (k=2), and tinnitus (k=4). All results are reported as mean 

difference (MD) or relative risk (RR) with 95% confidence intervals (CIs). 

Efficacy and safety 

Mental performance deficits 

In patients with MPD, there was a statistically significant and clinically meaningful difference 

between 24 weeks of treatment with either 240 mg ginkgo biloba or placebo in cognitive function 

assessed with Syndrom-Kurz-Test (SKT) scores (MD -2.32 [95% CI -3.82 to -0.83]; 4 RCTs; 

1’406 patients; moderate certainty evidence; MCID 2 points). After 24 weeks of treatment with 

240 mg ginkgo biloba or placebo, there was a statistically significant and clinically meaningful 

difference in favour of ginkgo biloba in the Neuropsychiatric Inventory (NPI) Composite Total 

Score (MD -4.03 [95% CI -7.32 to -0.74]; 4 RCTs; 1’360 patients; moderate certainty evidence; 

MCID 4 points). In addition, 24 weeks of treatment with 240 mg ginkgo biloba was statistically 

significantly better than placebo in functioning assessed using the Alzheimer’s Disease Activities 

of Daily Living International Scale (ADL-IS) score (MD -0.17 [95% CI -0.22 to -0.12]; 2 RCTs; 

806 patients; high certainty evidence; MCID not identified; SMD -0.50 [95% CI -0.64 to -0.36]); 

and health-related quality of life (HRQoL) on the Dementia-Related Quality of Life (DEMQOL)-
proxy (MD 2.00 [95% CI 0.85 to 3.15]; 2 RCTs; 806 patients; moderate certainty evidence; MCID 

not identified; SMD 0.24 [95% CI 0.10 to 0.38]). 

Comparing 240 mg ginkgo biloba and placebo for 24 weeks, there was no statistically significant 

difference in the risk of experiencing either any adverse event (AE) (RR 0.97 [95% CI 0.90 to 

1.05]; 5 RCTs; 1’716 patients; moderate certainty evidence) or any serious adverse event (SAEs) 

(RR 0.98 [95% CI 0.53 to 1.83]; 3 RCTs; 1’143 patients; moderate certainty evidence).  

Peripheral arterial occlusive disease 

In patients with PAOD, 24 weeks of treatment with 160 mg ginkgo biloba was associated with 

statistically significantly better pain-free walking distance (PFWD) than placebo (MD 36.0 m [95% 

CI 15.4 to 56.6]; 2 RCTs; 73 patients; very low certainty evidence; MCID 20 m). Similarly, 120 

mg ginkgo biloba was associated with statistically significantly better PFWD than placebo after 

24 weeks (MD 24.4 m [95% CI 4.9 to 43.9]; 3 RCTs; 225 patients; low certainty evidence; MCID 

20 m). A daily dose of 120 mg ginkgo biloba for 24 weeks is associated with a statistically signif-
icant improvement in pain measured on a visual analogue scale (VAS; range 0 to 100 mm) 

compared with placebo, but it is unclear whether the difference is clinically meaningful due to 
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substantial variability in the MCID reported in the literature (MD -13.4 mm [95% CI -19.7 to -7.1]; 

2 RCTs; 116 patients; low certainty evidence; MCID median 23 mm [interquartile range 12 to 

39]). The available findings do not support any conclusions regarding other measures of mobility, 

peripheral blood circulation, or safety (all very low certainty evidence). No studies were identified 

that reported HRQoL in patients with PAOD.  

Vertigo 

Based on 2 RCTs in patients with vertigo, there were no statistically significant differences in 
vestibular symptoms after 12 weeks comparing either 240 mg ginkgo biloba (multiple outcome 

measures; 1 RCT; 160 patients; low certainty evidence) or 160 mg ginkgo biloba (multiple out-

come measures; 1 RCT; 31 patients; very low certainty evidence) with 32 mg betahistine. How-

ever, patients treated with 240 mg ginkgo biloba for 12 weeks were statistically significantly less 

likely to experience any AEs, compared to 32 mg betahistine (RR 0.61 [95% CI 0.38 to 0.99]; 1 

RCT; 160 patients; moderate certainty evidence). No studies were identified that reported 

HRQoL in patients with vertigo. 

Tinnitus 

Evidence regarding the use of ginkgo biloba in tinnitus was heterogeneous in terms of both dos-

age of ginkgo biloba and comparator treatment, resulting in no possible meta-analyses and low 

or very low certainty regarding the treatment effect in all efficacy and safety outcomes. No sta-

tistically significant differences were found between treatment with ginkgo biloba (120 mg or 150 

mg) and placebo in patients’ subjective assessment of tinnitus severity over 12 weeks, measured 

with a variety of categorical and continuous scales (2 RCTs; 815 patients; low certainty evi-
dence). In the trial investigating 150 mg ginkgo biloba vs. placebo for the condition of tinnitus, 

there was no statistically significant difference in the number of people with ≥1 AE during 12 

weeks of treatment (RR 1.06 [95% CI 0.74 to 1.52]; 1 RCT; 978 patients; low certainty evidence). 

No studies were identified that reported HRQoL in patients with tinnitus. 

Safety across indications 

To supplement the findings regarding the safety of ginkgo biloba in each indication, meta-anal-

yses were conducted to assess the number of patients experiencing ≥1 AE when treated with 

ginkgo biloba compared with placebo across indications (i.e. MPD, PAOD, vertigo, and tinnitus 

studies were analysed together). Among patients treated with either 120 mg ginkgo biloba or 

placebo for 24 weeks, there was no statistically significant difference in the occurrence of AEs 

across indications (RR 0.91 [95% CI 0.70 to 1.18]; 7 RCTs; 1133 patients). Similarly, there was 

no statistically significant difference in the proportion of patients experiencing ≥1 AE comparing 

24 weeks of treatment with any dose of ginkgo biloba (120 mg, 150 mg, 160 mg, or 240 mg) vs. 
placebo (RR 0.96 [95% CI 0.89 to 1.04]; 12 RCTs; 2728 patients). Note that 2 additional trials 

(total of 14 RCTs and 2’801 patients) did not contribute to the meta-analysis because they re-

ported zero AEs in both treatment groups. 
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Costs, cost-effectiveness, and budget impact 

The economic SLR identified a total of 3 eligible studies. All 3 were cost-comparison economic 

analyses that used data collected from RCTs to model the direct costs of ginkgo biloba, from a 

public payer perspective, in patients with Alzheimer’s disease (AD) or dementia. Two studies 

conducted in Austria included the costs of ginkgo biloba, as well as estimated costs of patient 

care (i.e. physician visits, nursing care) modelled using efficacy data from an RCT comparing 

ginkgo biloba to placebo. Both analyses found that ginkgo biloba was cost-saving compared to 
placebo due to estimated delays in symptom progression when patients received ginkgo biloba. 

The third study, conducted in Germany, included the drug costs of ginkgo biloba and galanta-

mine; they also used data from 6 RCTs comparing galantamine to placebo and 1 RCT comparing 

ginkgo biloba to placebo to estimate costs of patient care (i.e. physician visits, long-term care 

insurance, and caregiver time). In this study, ginkgo biloba was found to be more costly than 

galantamine for mild-to-moderate AD from the payer perspective. The most recent study was 

published in 2015, so these findings may not be representative of current clinical practice or 

current costs.  

Results from the present Swiss customized budget impact analysis show that the reimbursement 

of ginkgo biloba resulted in a 5-year total spending of CHF 167’154’958. Indication-specific costs 

were CHF 56’912’066 (MPD), CHF 29’956’227 (PAOD), CHF 20’325’738 (vertigo), and CHF 

59’960’927 (tinnitus). Scenario analysis showed that when patients with dementia switched from 

ginkgo biloba to an alternative treatment, the total budget impact was higher, resulting in excess 

costs regardless of the treatment: rivastigmine (CHF 12’180’648), donepezil (CHF 23’302’095), 
galantamine (CHF 9’514’923), memantine (CHF 21’713’115), and a weighted average of these 

treatments (CHF 16’757’340).  

Ethical, legal, social, and organisational issues 

A total of 23 studies on ELSO domains were included; identified study designs were systematic 

and narrative reviews (k=12), governmental guidance documents (k=2), pharmacovigilance 

studies (k=2), pharmacologic studies (k=2), expert interviews (k=2), discrete choice experiment 

(k=1), retrospective analysis of RCT data (k=1), and clinical guidelines (k=1). Study quality was 

not assessed. This review did not identify any serious ethical or social issues specific to ginkgo 

biloba. The identified ELSO issues were generally related to effective communication of benefits 

and risks in vulnerable populations and equitable access to care, which are broadly applicable 

to the patients in these populations.  

CONCLUSIONS  

The present HTA identified 42 RCTs evaluating the efficacy of ginkgo biloba. Based on these 
studies, 240 mg ginkgo biloba showed benefits in patients with MPD after 24 weeks of treatment, 

specifically in cognitive functioning, neuropsychiatric symptoms, functional status, and HRQoL. 

For PAOD, vertigo, and tinnitus, the available findings do not support any conclusions of benefit 



HTA Report vii 

compared with placebo for most outcomes. The findings do not indicate increased risks of AEs 

or SAEs associated with ginkgo biloba.  

The BIM provides information on the estimated costs (i.e. reimbursement costs) of ginkgo biloba 

over 5 years, as well as scenario analyses that assess the economic impact of treatment switch-

ing. However, the scenario analyses are based in part on expert opinion due to gaps in the 

scientific literature and should be interpreted with caution.  
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Objective of the HTA report 

The objective of a health technology assessment (HTA) is to generate a focused assessment of 

various aspects of a health technology. The analytic methods applied to assess the value of using 

a health technology, their execution, and the results are described. The analytical process is com-

parative, systematic, transparent and involves multiple stakeholders. The domains covered in an 

HTA report include clinical effectiveness and safety, costs, cost-effectiveness and budget impact, 

ethical, legal, social and organisational issues. The purpose is to inform health policy and decision-

making to promote an efficient, sustainable, equitable, and high-quality health system. 
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1. Policy question and context 

The HTA topic entails a policy question that will be informed by addressing HTA research questions 

(see Section 5). 

In healthcare, a policy question is a request to regulate a reimbursement policy and is aimed at 

securing financing for health technologies. Such a request, related to a particular health technology, 

typically addresses uncertainty around a technology. This HTA report addresses the following pol-
icy question: 

Does the existing evidence on efficacy, safety, and economic efficiency justify the cover-
age of ginkgo biloba for adults with mental performance deficits (MPD), peripheral arterial 

occlusive disease (PAOD), vertigo, and/or tinnitus? 

In Switzerland, ginkgo biloba is currently covered by the mandatory health insurance in a variety of 

formulations for the treatment of patients with MPD, PAOD, vertigo, and tinnitus.1 However, some 

studies have reported conflicting results regarding the effectiveness of this therapy. The Swiss 

Federal Office of Public Health (FOPH) is summoned to re-evaluate the evidence on ginkgo biloba. 

This HTA report, conducted following the review protocol published on the FOPH website2 presents 

all available evidence meeting prespecified eligibility criteria on the use of ginkgo biloba as a 

standalone therapy or as adjunctive treatment for MPD, PAOD, vertigo, and tinnitus. 

2. Medical background 

2.1 Mental performance deficits 
Depending on the severity and type of MPD, daily activities may be affected. Dementia—now re-

ferred to as major neurocognitive disorder in the Diagnostic and Statistical Manual of Mental Dis-

orders, Fifth Edition (DSM-5)—is an acquired disorder of cognitive functions (e.g. learning and 

memory, complex attention, executive functions, social cognition, language, or perceptual-motor 

skills) due to brain dysfunction that consistently affects an individual’s ability to perform daily activ-

ities. Dementia can result from different causes, such as Alzheimer’s disease (AD) and vascular 

diseases. Worldwide, almost 10 million people per year are diagnosed with dementia.3 Clinically, 
dementia is characterised by a significant deterioration in one or more cognitive ability domains, 

namely learning and memory, social cognition, language, complex attention, executive functions, 

and perceptual-motor function. Before receiving a dementia diagnosis due to a neurodegenerative 

disease such as AD, patients often experience a period of mild cognitive impairment (MCI), where 

the symptoms are present but daily life is not substantially affected, now referred to as minor neu-

rocognitive disorder in the DSM-5. In addition to clinical examination by a neurologist, diagnostic 



HTA Report 2 

tools for MPD range from neuroimaging, cerebrospinal fluid (CSF) and/or blood biomarkers (e.g. 

neurofilament light chain, plasma phosphorylated tau), to genetic markers.4  

Although AD is the most common condition leading to MPD, different types of brain pathology are 

found, such as tau and amyloid pathology in AD; tau-, FUS- or TDP43-pathology in frontotemporal 

lobar degeneration (FTLD), and synuclein pathology in Parkinson’s disease dementia (PDD) or 
diffuse Lewy body disease (DLB). Vascular pathology is the hallmark of vascular dementia but may 

also represent a co-factor in any other form of dementia. MPD may also be caused by other brain 

pathologies, such as traumatic brain injury, brain infections, or (non-progressive) stroke. Risk fac-

tors for MPD include older age, smoking, arterial hypertension, and type 2 diabetes,4 as well as low 

socioeconomic status, hearing loss, and depression.5  

The clinical course of dementia due to neurodegeneration is progressive in nature. Although some 

dementia risk factors are modifiable, there is currently no cure for any dementia with neurodegen-

erative causes. Treatment options focus on lifestyle intervention, psychosocial support, and symp-

tomatic management that aim to slow the decrease of cognitive performance. With regard to AD 

dementia, pharmacological therapies include acetylcholinesterase inhibitors (AChEIs) and N-me-

thyl-D-aspartate (NMDA) receptor antagonists. In AD and PDD, AChEIs improve the functioning 

of cholinergic neurons and may stabilise memory functions but may also improve mood and be-

havioural changes. However, there are rarely cardiovascular adverse effects, and there are fre-
quently gastrointestinal adverse effects.6 The NMDA receptor antagonist memantine is meant to 

achieve a neuroprotective effect against further nerve cell death in the brain, and may improve 

mood and behaviour in people with dementia due to AD.7,8 However, patients may be likely to 

discontinue these treatments, with only about 40% (rivastigmine and galantamine) to 50% 

(donepezil and memantine) of patients continuing treatment for longer than 12 months.9 Recent 

developments in pharmacotherapies for MCI due to AD and AD dementia show that lecanemab 

and other anti-amyloid monoclonal antibodies may slow the progression of cognitive decline com-

pared to placebo.4 These anti-amyloid antibodies clear the cerebral amyloid plaques, which are 

thought to play an important role in the pathogenesis of AD, and therefore may be able to target 

underlying causes rather than focusing on symptomatic management. However, these medications 

are not currently approved for use in Switzerland, and the data that are currently available from 

clinical trials indicate that there is a considerable risk of adverse events (AEs) with lecanemab and 

other anti-amyloid antibodies, particularly the so-called ‘amyloid-related imaging abnormalities’.10 

In addition, a recent Cochrane review found that the benefits of anti-amyloid antibodies may be 
small at best.10 Therefore, the possible risks of such therapies must be carefully balanced against 

the possible benefits.4 Furthermore, uncertainties around pricing and the cost-effectiveness of 

lecanemab and other anti-amyloid antibodies mean that their role in treating AD remains un-

clear.11,12  

In addition to these approved pharmacological therapies, patients with MPD of whatever cause 

may be treated with herbal medicinal products such as ginkgo biloba13 or non-pharmacologic 
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interventions such as cognitive stimulation14 to help treat the symptoms of cognitive decline. Ginkgo 

biloba is believed to help treat symptoms of MPD primarily through its antioxidant effects,15 but 

some preclinical evidence suggests that it also inhibits amyloid-β aggregation.16  

2.2 Peripheral arterial occlusive disease 
PAOD is a type of cardiovascular disease that affects the blood vessels in the limbs. It is typically 

caused by atherosclerosis, whereby blood flow to the extremities is restricted due to fatty deposits 
in the arteries.17,18 Several factors are associated with a higher prevalence of PAOD, including 

smoking, diabetes, body mass index (BMI) over 30, hypertension, dyslipidaemia, Black ethnicity, 

and family history of cerebrovascular disease (CVD).19 The global prevalence of PAOD was esti-

mated to be 6% in 2015.20 

The most common symptom of PAOD is intermittent claudication (IC) – cramping and pain in the 

lower limbs during physical activity. Other symptoms include numbness in the legs, changes to the 

appearance of the skin, wounds and sores that do not heal, and brittle toenails.21 In addition to 

physical examination of the lower limbs, the Ankle-Brachial Index (ABI) test is used to diagnose 

PAOD by comparing blood pressure measurements from different parts of the body. Computed 

tomography or magnetic resonance imaging scans may also be required to establish a diagnosis 

of PAOD.18 Improvement in either patient-reported symptoms, such as IC, or assessments by phy-

sicians, such as ABI, may be an indicator of treatment efficacy.  

Without treatment, the progression of atherosclerosis in people with PAOD leads to a higher risk of 
coronary heart disease, stroke, and angina. Treatment is focused primarily on lowering cardiovas-

cular risk factors through lifestyle changes, such as physical activity and giving up smoking, and 

secondary prevention through medical therapy (e.g. aspirin, statins, and anti-hypertension medica-

tion).22 However, introducing or increasing physical activity may be challenging due to the pain 

patients experience in PAOD. To address this, patients may benefit from specialised exercise in-

terventions that account for IC.23 Patients may also receive herbal medicinal products such as 

ginkgo biloba, which may both treat the symptoms of PAOD and IC, as well as facilitate physical 

activity to help reduce cardiovascular risk factors.24 Ginkgo biloba may treat PAOD symptoms 

through a variety of mechanisms, including antioxidant effects, vasodilation, and suppression of 

platelet activation.25,26 Where symptoms are severe, patients may be treated with angioplasty or 

stenting, bypass surgery, or limb amputation.27 

2.3 Vertigo 
Vertigo is a symptom that an individual experiences as a sensation of motion – most often a feeling 

of rotation or spinning – when they are not in motion. Other symptoms such as nausea, vomiting, 

and perspiration may also accompany the feeling of motion. It is estimated that approximately 3% 
to 10% of the population is affected by vertigo at some point during their lifetime.28 In addition to 
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having a negative impact on an individual’s daily activities, vertigo increases the risk of falls, which 

may translate to a higher risk of injury in certain groups, such as elderly people.29,30  

The aetiology of vertigo differentiates between peripheral and central vertigo. Diagnosing both 

types of vertigo entails a thorough physical examination, electrophysiological examination of the 

peripheral vestibular function, and, eventually, imaging studies of the brain undertaken in the case 
of suspected central vertigo.31,32 The causes of central vertigo include stroke, tumours, and other 

pathologies affecting the brainstem or cerebellum.33 Peripheral vertigo is the more common type 

and usually stems from vestibular disorders, whereby the sensory system that controls balance 

and coordination does not function properly. Benign paroxysmal positional vertigo (BPPV), Mé-

nière's disease, and acute unilateral vestibulopathy (formerly called ‘vestibular neuronitis’) are 

among the underlying causes of peripheral vertigo.34,35  

Treatment of vertigo depends on the identified underlying cause. Patients with central vertigo re-

sulting from acute ischaemic stroke affecting the brainstem or cerebellum may receive thrombolytic 

agents to dissolve blood clots, and, in some cases, surgery may be necessary to relieve pressure 

on the brain.36 Pharmacotherapy with 4-aminopyridine may also be beneficial for individuals with 

central vertigo.37 Peripheral vertigo resulting from vestibular dysfunction can be treated with phys-

ical therapy and vestibular rehabilitation exercises, while pharmacological treatments such as an-

tiemetics to combat nausea, anti-hypertension medication, antihistamines, and benzodiazepines 
can help to manage vertigo symptoms.37,38 Although the specific mechanism through which ginkgo 

biloba may affect vertigo is not well understood, preclinical studies reported that ginkgo biloba may 

impact vestibular compensation, as demonstrated by an increase in both the new formation of syn-

apses and protein synthesis in the vestibular nuclei.39-41  

2.4 Tinnitus 
Tinnitus is the symptom of hearing persistent sounds in the absence of an external auditory source. 

People with tinnitus compare the sounds that they hear to a variety of noises, such as ringing, 

buzzing, insects, winds, running water, grating metals, and running engines.42 Based on a global 

SLR of 83 studies, the pooled prevalence of tinnitus among adults was 14.4% (range: 4.1% to 

37.2%), and approximately 2.3% (range: 0.5% to 12.6%) of adults have severe tinnitus.43 The un-

derlying causes are extremely varied and include conditions related to the ear (e.g. sudden deaf-

ness, otitis, Ménière's disease, presbycusis, noise trauma), head and neck function (e.g. temporo-

mandibular dysfunction, whiplash, cervicalgia),44 neurologic causes (e.g. head injury), psychologic 

factors, and side effects of medications; in many cases, there is an interplay of various aetiologic 

factors, and sometimes no clear underlying cause can be discerned.42 

A diagnosis of tinnitus involves a comprehensive evaluation of the individual’s perception of the 

problem, possible sources of tinnitus-related distress, and comorbidities such as anxiety, insomnia, 

and head or neck pain, in addition to an audiological assessment.45 A wide range of treatments to 

improve tinnitus symptoms have been studied, including ginkgo biloba, zinc, and transcranial 
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stimulation.45 Both animal and human studies indicate that ginkgo biloba acts through a variety of 

mechanisms, including antioxidant effects, suppression of platelet activation, and antiapoptotic ac-

tivity.39 For people with hearing loss and tinnitus, amplification devices or cochlear implants may 

be considered.45 Psychological interventions, including tinnitus counselling, cognitive behavioural 

therapy, and mindfulness-based therapy, may help reduce tinnitus-related distress and reduce its 
impact on an individual’s well-being by promoting effective coping strategies and adjustment to 

living with the condition.46 Cognitive behavioural therapy is the most well-researched treatment for 

tinnitus and is recommended by clinical practice guidelines, particularly for those with bothersome 

or severe tinnitus.47-49  

For many further treatments, the evidence base about their effectiveness remains largely uncertain. 

Among these treatment options are antidepressants and betahistine (usually used in patients for 

whom tinnitus is a symptom of Meniere’s disease). Although the precise mechanism has not been 

determined, these effects may work to help prevent free-radical damage to the cochlea, increase 

blood flow to the inner ear, and/or affect auditory processing. 

3. Technology 

3.1 Technology description 
The herbal drug preparation ginkgo biloba consists of leaf extracts from the ginkgo biloba tree (also 

known as the maidenhair tree), most commonly found in eastern Asia. The main active ingredients 

from the leaf — terpene lactones and flavone glycosides — are used to create the standardised 

ginkgo extract EGb 761,50 one of the most commonly used herbal drug preparations in the world.51 

The mechanism of action of ginkgo extract involves reducing inflammation and improving cerebral 

blood flow; it is also thought to have antioxidant and neuroprotective effects.52 

The European Medicines Agency Committee on Herbal Medicinal Products (HMPC) developed an 

assessment report on the use of ginkgo biloba dry extract (drug-extract ratio: 35-67:1),53 as well as 

a European Union herbal monograph.54 The HMPC monograph reports that the dry extract (drug-
extract ratio 35-67:1) is appropriate for the improvement of age-associated cognitive impairment in 

daily dosages of 120 to 240 mg. Treatment should last at least 8 weeks; if symptoms have not 

improved within 3 months, clinicians should evaluate whether continued use is warranted. Although 

the HMPC report and monograph have not been updated since 2015, current clinical practice 

guidelines support the use of ginkgo biloba herbal medicinal products in patients with mild to mod-

erate dementia.55,56 In Switzerland, ginkgo-based products are approved and reimbursed either as 

a standalone therapy or as an adjunct treatment for patients with decreasing mental performance 

(after ruling out certain psychiatric or organic brain disorders requiring specific treatment), PAOD, 

vertigo, and tinnitus. The various formulations of ginkgo biloba that are reimbursed in Switzerland 

are detailed in Table 1. 
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Ginkgo biloba is taken orally, either via capsules or tablets, in dosages of 120 to 240 mg per day.1 

The recommended duration of treatment is typically at least 8 weeks, with an assessment at 3 

months to consider whether treatment continuation is appropriate. It should not be used in people 

with galactose intolerance or hypersensitivity to any of the ingredients. In some cases, ginkgo bi-

loba lowers blood sugar levels, and in people with epilepsy, there is some risk of seizures being 
triggered by ginkgo extract.1 There may be an interaction between ginkgo-based products and oral 

theophylline, efavirenz, medicines that inhibit blood clotting, and calcium antagonists.1 Additionally, 

the efficacy of medications that involve cytochromes P450, 3A4, 1A2, 2E1, and 2C9 may be af-

fected by ginkgo extract. Due to a lack of available efficacy and safety evidence, ginkgo biloba is 

not currently recommended for use in children and adolescents. In addition, because it is unknown 

whether the ingredients of ginkgo-based products pass into breast milk, ginkgo biloba should be 

avoided while breastfeeding. Although there is no evidence of reproductive toxicity, ginkgo-based 

products may impact bleeding and are therefore not recommended for use during pregnancy.1  

Table 1: Formulations of ginkgo biloba approved and reimbursed in Switzerland 

Formula-
tion 

Indication(s) Route of  
administration 

Dosing 

SimiMed® 
Ginkgo  

• Symptomatic treatment of MPD 
• Adjuvant treatment of IC, vertigo, and 

tinnitus 

Tablet 2 x 120 mg or 1 x 
240 mg per day 

Ginkgo-
Mepha 
 

• Symptomatic treatment of MPD 
• Adjuvant treatment of IC, vertigo, and 

tinnitus 

Tablet 120 to 240 mg per 
day divided into 2 
or 3 doses 

Ginkgo 
Sandoz® 

• Symptomatic treatment of MPD 
• Dizziness of unknown cause 
• Adjuvant treatment of tinnitus 

Tablet 240 mg per day in 
2 or 3 doses 

Ginkgo 
Spirig HC® 

• Symptomatic treatment of MPD 
• Adjuvant treatment of IC and tinnitus 
• Vertigo of unknown cause 

Tablet 1 x 240 mg or 2 x 
half 240 mg tablet 

Rezirkane® • Symptomatic treatment of MPD 
• Adjuvant treatment of IC and tinnitus 
• Vertigo of unknown cause 

Tablet 120 to 240 mg daily 
in 1 to 2 doses 

Symfona® 
120 mg 

• Symptomatic treatment of MPD 
• Adjuvant treatment of IC  
• Vertigo and tinnitus 

Capsule 2 x 120 mg per day 

Symfona® 
240 mg 

• Symptomatic treatment of MPD 
• Adjuvant treatment of IC and tinnitus 
• Vertigo of unknown cause 

Tablet 1 x 240 mg per day 
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Formula-
tion 

Indication(s) Route of  
administration 

Dosing 

Tebokan® 
120 

• Symptomatic treatment of MPD 
• Adjuvant treatment of IC  
• Vertigo and tinnitus 

Tablet 2 x 120 mg per day 

Tebokan® 
240 

• Symptomatic treatment of MPD 
• Adjuvant treatment of IC  
• Vertigo and tinnitus 

Tablet 1 x 240 mg per day 

Abbreviations  

IC = intermittent claudication, MPD = mental performance deficits. 

Notes 

Source: Medicinal product information search platform (AIPS) (Drug Information Publication System FI/PI)1 

3.2 Alternative technologies  
There are several medications approved in Switzerland for the conditions in this report, detailed in 

Table 2. In addition, non-pharmacological treatments, such as cognitive stimulation, tinnitus re-

training therapy, or physical exercise programs, may be used alone or in conjunction with pharma-

cological interventions.14,23,57  

Although these treatments are approved in Switzerland, they are not all consistently recommended 

by clinical practice guidelines, and some populations under study lack any approved treatments. 

Generally, AChEIs (i.e. donepezil, galantamine, and rivastigmine) are recommended as first-line 

treatment for the symptoms of mild-to-moderate dementia due to AD, with rivastigmine also rec-

ommended for use in PDD.56,58,59 Memantine is approved for symptomatic treatment of moderate-

to-severe AD.56,58,59 However, there are no alternative treatments currently approved in Switzerland 

for either other types of dementia (e.g. vascular dementia) or MCI. For the remaining conditions, 

there are limited pharmacologic treatment options, and many are not recommended by clinical 

practice guidelines. Guidelines for the treatment of PAOD typically focus on lifestyle changes, such 

as diet, exercise, and smoking cessation, rather than pharmacologic treatments.60,61 For patients 
with vertigo, guidelines prioritise identifying and treating the underlying cause.62 Although there are 

medications approved for the treatment of tinnitus, clinical practice guidelines recommend cognitive 

behavioural therapy rather than pharmacologic treatments.47-49 Alternatives to ginkgo biloba are 

further described in Section 9.1. 
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Table 2: Alternative treatment options 

Treatment Formulations/brands Indication(s) Route of ad-
ministration 

Dosing 

Donepezil Aricept®/Evess; Donepezil-Mepha 
5/10 Lactab®; Donepezil NOBEL 
lingual; Donepezil Sandoz® 5/10; 
Donepezil Spirig HC® 

Symptomatic treatment of mild 
to moderate AD dementia 

Film-coated 
tablet; orodis-
persible tablet; 
Lactab 

Starting dose 5 mg per day, can be increased 
to maximum daily dose of 10 mg after 1 month 

Galanta-
mine 

Galantamine SR Zentiva®; Remi-
nyl® Prolonged Release 

Symptomatic treatment of mild 
to moderate AD dementia 

Extended-re-
lease capsules 

Starting dose 8 mg per day, can be increased 
to 16 mg per day for 4 weeks; increasing to 
maximum dose of 24 mg per day is recom-
mended only after careful clinical assessment 
of benefit and tolerability 

Rivastig-
mine 

Exelon® Symptomatic treatment of pa-
tients with mild to moderate AD 
dementia or PDD 

Hard capsule; 
oral solution 

Starting dose 3 mg per day, can be increased 
at intervals of ≥2 weeks up to maximum daily 
dose of 12 mg 

Exelon® Patch; Rivastigmine-
Mepha Patch, transdermal patch; 
Rivastigmine Patch Sandoz®; Ri-
vastigmine Zentiva® Patch 

Symptomatic treatment of mild 
to moderate AD dementia 

Transdermal 
patch 

Starting in vivo release dose of 4.6 mg per day, 
can be increased to 9.5 mg per day after 4 
weeks; if well-tolerated, patients with significant 
cognitive and functional decline can increase to 
13.3 mg per day after ≥6 months 

Memantine Axura®; Axura® solution; Ebixa®; 
Memantine-Mepha Teva, film-
coated tablets; Memantine-

Symptomatic treatment of pa-
tients with moderate to severe 
AD dementia (MMSE scores 
from 3 to 19) 

Film-coated 
tablet; oral so-
lution; Lactab 

Starting dose 5 mg per day, increased 5 mg per 
week up to maximum daily dose of 20 mg 



HTA Report 9 

Treatment Formulations/brands Indication(s) Route of ad-
ministration 

Dosing 

Mepha, Lactab®; Memantine 
Sandoz®; Memantine Zentiva® 

Pentoxifyl-
line 

Pentoxi-Mepha® extended-release 
tablets 

PAOD of arteriosclerotic or dia-
betic origin (e.g. with IC) 

Extended-re-
lease tablet 

1200 mg per day, divided into 3 doses; can be 
reduced to 800 mg per day after improvement 

Betahistine Betahistine-Mepha Tablets;  
Betaserc® 

Dizziness due to circulatory dis-
orders of the inner ear; Mé-
nière's syndrome and Ménière-
like syndromes (dizziness, ring-
ing in the ears, hearing loss) 

Tablet 24 to 48 mg per day, divided into 2 or 3 doses 

Cinnarizine Cinnageron®; Stugeron® Cochlear and vestibular disor-
ders: tinnitus, dizziness, nystag-
mus and related nausea, sweat-
ing and vomiting; Ménière's dis-
ease 

Tablet; capsule 75 mg per day 

Vitamin E Burgerstein Vitamin E; Ephynal® Adjuvant treatment of IC Capsule; soft-
gel 

400 IU or 300-600 mg per day 

Lidocaine Xyloneural Adjuvant treatment of migraine, 
dizzy spells, tinnitus 

Injection (10 
mg/mL) 

For most indications, 5-10 mL is sufficient; 
maximum dose of 20 mL per 70 kg  

Abbreviations  

AD = Alzheimer's disease, IC = intermittent claudication, MMSE = Mini-Mental State Examination, PAOD = peripheral arterial occlusive disease, PDD = Parkinson’s disease dementia. 

Notes 

Source: Medicinal product information search platform (AIPS) (Drug Information Publication System FI/PI).1 
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3.3 Regulatory status / provider 
The specific formulations of ginkgo biloba reimbursed in Switzerland, as well as their indications, 

are presented in Table 1. Briefly, ginkgo-based products are approved and reimbursed as part of 

the mandatory health insurance for patients with decreasing mental performance (after ruling out 

certain psychiatric or organic brain disorders requiring specific treatment), PAOD, vertigo, and tin-

nitus. All ginkgo biloba products approved in Switzerland are oral medications, taken as either cap-

sules or tablets, and do not require professional administration or storage.  

4. Population, Intervention, Comparator, Outcomes (PICO) 

The PICO criteria for this HTA are shown below in Table 3. 
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Table 3: PICO  

P: Adults with MPD. MPD can be 
caused by varying aetiologies, in-
cluding but not limited to neuro-
degenerative AD, PDD, DLB, 
FTLD, and vascular disease.  

Adults with PAOD, also known as 
PAD.  

Adults with vertigo/dizziness (pe-
ripheral or central vestibular sys-
tem dysfunction). This includes 
acute vestibular syndrome (i.e. 
usually manifests with a single ep-
isode, such as vestibular neuritis), 
episodic vestibular syndrome (i.e. 
recurrent by nature, such as Mé-
nière's disease or vestibular mi-
graine), and chronic vestibular 
syndrome (i.e. persistent symp-
toms over an extended period of 
time, such as cerebellar degener-
ation). 

Adults with tinnitus, including 
acute tinnitus (duration <3 
months), chronic tinnitus (duration 
>3 months), and sub-acute tinni-
tus (although this term is rarely 
used, for completeness, studies 
describing patients with sub-acute 
tinnitus are eligible). 

I: Ginkgo biloba 120 mg to 240 mg 
 (including all herbal medicinal products approved and reimbursed in Switzerland) 

C: • Placebo 
• No treatment  
• Active comparators approved for treatment of MPD, PAOD, vertigo, and/or tinnitus in Switzerland 

O: • Cognitive function  
• Behavioural changes  
• Functional status 
• HRQoL 

• Mobility 
• Pain 
• Peripheral blood circulation 
• HRQoL 

• Timing and intensity of vestibu-
lar symptoms, including patient-
perceived handicap 

• HRQoL 

• Tinnitus severity 
• Tinnitus loudness 
• Level of hearing loss 
• HRQoL 
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• All AEs/SAEs 
• Economic outcomes  

• All AEs/SAEs 
• Economic outcomes 

• All AEs/SAEs 
• Economic outcomes 

• All AEs/SAEs 
• Economic outcomes 

Abbreviations  

AD = Alzheimer’s disease, AE = adverse event, C = comparator, DLB = diffuse Lewy body disease, FTD = frontotemporal dementia, HRQoL = health-related quality of life, I = intervention, MCI = mild 

cognitive impairment, MPD = mental performance deficits, O = outcome, p = population, PAD = peripheral arterial disease, PAOD = peripheral arterial occlusive disease, PDD = Parkinson’s disease 

dementia, SAE = serious adverse event. 
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5. HTA research questions 

For the evaluation of the technology, the following research questions are addressed: 

1. Is the technology effective/efficacious compared to the comparator technology? 

2. Is the technology safe compared to the comparator technology? 

3. What is the budget impact of the technology? 

4. What is the cost-effectiveness of the technology? 

5. Are there ethical, legal, social or organisational (ELSO) issues related to the technology? 

6. Efficacy and safety 

Summary statement efficacy and safety 

A total of 42 randomised controlled trials (RCTs) were included in the clinical systematic literature 

review (SLR) on MPD (k=28), PAOD (k=8), vertigo (k=2), and tinnitus (k=4). All results are re-

ported as mean difference (MD) or relative risk (RR) with 95% confidence intervals (CIs). Mini-

mum clinically important differences (MCIDs) or standardised mean differences (SMDs) were 

used to determine whether results were clinically meaningful. 

MPD 

In patients with AD dementia or vascular dementia treated with 240 mg ginkgo biloba or placebo 

for 24 weeks, ginkgo biloba was associated with statistically significantly improved cognitive 

function as measured by both Syndrom-Kurz-Test (SKT) scores (MD -2.32 [95% CI -3.82 to -

0.83]; 4 RCTs; 1’406 patients; moderate certainty evidence; MCID 2 points) and verbal fluency 

(MD 1.27 [95% CI 0.25 to 2.30]; 3 RCTs; 1’201 patients; low certainty evidence; MCID not iden-

tified; SMD 0.77 [95% CI 0.02 to 1.52]). In patients with MCI, AD, or dementia treated with 240 

mg ginkgo biloba or placebo for 24 weeks, there was statistically significantly more improvement 

in the Neuropsychiatric Inventory (NPI) Composite Total Score in patients treated with ginkgo 

biloba (MD -4.03 [95% CI -7.32 to -0.74]; 4 RCTs; 1’360 patients; moderate certainty evidence; 

MCID 4 points). Compared with placebo, 24 weeks of treatment with 240 mg ginkgo biloba was 

associated with statistically significantly better functioning assessed using the Alzheimer’s Dis-

ease Activities of Daily Living International Scale (ADL-IS) score (MD -0.17 [95% CI -0.22 to -
0.12]; 2 RCTs; 806 patients; high certainty evidence; MCID not identified; SMD -0.50 [95% CI -

0.64 to -0.36]). After 24 weeks of treatment, patients with AD dementia or vascular dementia 

receiving 240 mg ginkgo biloba had statistically significantly better health-related quality of life 

(HRQoL) on the Dementia-Related Quality of Life (DEMQOL)-proxy compared to placebo MD 
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2.00 [95% CI 0.85 to 3.15]; 2 RCTs; 806 patients; moderate certainty evidence; MCID not iden-

tified; SMD 0.24 [95% CI 0.10 to 0.38]). 

Over 24 weeks of treatment there was no statistically significant difference between 240 mg 

ginkgo biloba or placebo in the occurrence of AEs (RR 0.97 [95% CI 0.90 to 1.05]; 5 RCTs; 1’716 

patients; moderate certainty evidence) or serious AEs (SAEs) (RR 0.98 [95% CI 0.53 to 1.83]; 3 

RCTs; 1’143 patients; moderate certainty evidence) in patients with MPD. Comparing patients 

with AD or probable AD who received 120 mg ginkgo biloba, 240 mg ginkgo biloba, or placebo 
over 26 weeks, no statistically significant differences in the overall occurrence of bleeding AEs 

were identified between any of the 3 treatment arms (p = 0.61). The GuidAge trial reported the 

risk of specific AEs in 2’820 patients who had consulted a physician for memory problems and 

were randomised to receive either 240 mg ginkgo biloba or placebo for 5 years. There was no 

statistically significant difference in any of the specific AEs over the course of the trial, including 

haemorrhagic events. No other trials reported on bleeding AEs.  

PAOD 

Two trials reported pain in people with PAOD treated with either 120 mg ginkgo biloba or placebo 

for 24 weeks; both trials measured pain on a 0 to 100 mm visual analogue scale (VAS). There 

was a statistically significant difference in favour of ginkgo biloba after 24 weeks of treatment 

(MD -13.4 mm [95% CI -19.7 to -7.1]; 2 RCTs; 116 patients; low certainty evidence). However, 

the difference reported may or may not be clinically meaningful since estimates of the MCID in 

the 0 to 100 mm VAS vary substantially (median 23 mm, IQR 12 to 39). Twenty-four weeks of 

treatment with 160 mg ginkgo biloba was associated with statistically significantly better pain-
free walking distance (PFWD) than placebo, and this difference is likely to be clinically meaning-

ful, although the certainty is very low (MD 36.0 m [95% CI 15.4 to 56.6]; 2 RCTs; 73 patients; 

very low certainty evidence; MCID 20 m). Total PFWD after 24 weeks of treatment was statisti-

cally significantly higher in patients receiving 120 mg ginkgo biloba than in those receiving pla-

cebo (MD 24.4 m [4.9 to 43.9]; 3 RCTs; 225 patients; low certainty evidence; MCID 20 m). The 

available findings do not support any additional conclusions regarding other measures of mobil-

ity, peripheral blood circulation, or safety (all very low certainty evidence). No data were reported 

on HRQoL.  

Vertigo 

There is no evidence to suggest that ginkgo biloba differs statistically significantly from betahis-

tine dihydrochloride in vestibular symptoms, but the evidence base is sparse, and the overall 

certainty of evidence is low. One trial compared 12 weeks of treatment with 240 mg ginkgo biloba 

vs. 32 mg betahistine dihydrochloride using a range of patient-reported outcome measures to 
assess vestibular symptoms (11-point scale, Romberg test subscales, Unterberger's stepping 

test, Vertigo Symptom Scale subscales). None of the results showed any statistically significant 

differences between treatment groups (1 RCT; 160 patients; low certainty evidence). Another 



HTA Report 15 

trial compared 160 mg ginkgo biloba with 32 mg betahistine dihydrochloride over 12 weeks and 

reported no statistically significant differences in any measures of vestibular symptoms (1 RCT; 

31 patients; very low certainty evidence). In the trial comparing 240 mg ginkgo biloba vs. 32 mg 

betahistine, patients treated with 240 mg ginkgo biloba were statistically significantly less likely 

to experience ≥1 AE during 12 weeks of treatment (RR 0.61 [95% CI 0.38 to 0.99]; 1 RCT; 160 

patients; moderate certainty evidence). No data were reported on HRQoL. 

Tinnitus 

No statistically significant differences were found between treatment with ginkgo biloba (120 mg 

or 150 mg) and placebo in patients’ subjective assessment of tinnitus severity over 12 weeks, 

measured with a variety of categorical and continuous scales (2 RCTs; 815 patients; low cer-

tainty evidence). One trial found that tinnitus loudness, measured in decibels, was statistically 

significantly lower with 120 mg ginkgo biloba than with placebo after 12 weeks of treatment (MD 

-6.1 decibels [95% CI -10.9 to -1.3]; 1 RCT; 73 patients; low certainty evidence; MCID 5 deci-

bels). However, another trial found no statistically significant difference between 150 mg ginkgo 

biloba and placebo on tinnitus loudness measured by trial-specific questionnaires after 12 weeks 

of treatment or 2 weeks after stopping treatment. The available findings do not support any con-

clusions regarding the efficacy of ginkgo biloba on the level of hearing loss (1 RCT; 22 patients; 

very low certainty evidence). In the trial investigating 150 mg ginkgo biloba vs. placebo for the 

condition of tinnitus, there was no statistically significant difference in the number of people with 

≥1 AE during 12 weeks of treatment (RR 1.06 [95% CI 0.74 to 1.52]; 1 RCT; 978 patients; low 

certainty evidence). In the trial investigating 12 weeks of 120 mg ginkgo biloba vs. placebo for 
patients with tonally definable chronic tinnitus lasting at least 2 months, there were no AEs in 

either group (1 RCT; 99 patients; low certainty evidence). No data were reported on HRQoL. 

Safety across indications 

To supplement the findings regarding the safety of ginkgo biloba in each indication, meta-anal-

yses were conducted to assess the number of patients experiencing ≥1 AE when treated with 

ginkgo biloba compared with placebo across indications. Among patients treated with either 120 

mg ginkgo biloba or placebo for 24 weeks, there was no statistically significant difference in the 

occurrence of AEs across indications (RR 0.91 [95% CI 0.70 to 1.18]; 7 RCTs; 1’133 patients). 

A meta-analysis was also conducted on the proportion of patients with any eligible indication 

(MPD, PAOD, vertigo, or tinnitus), comparing 24 weeks of treatment with any dose of ginkgo 

biloba (120 mg, 150 mg, 160 mg, 240 mg) vs. placebo. Overall, there was no statistically signif-

icant difference between ginkgo biloba and placebo (RR 0.96 [95% CI 0.89 to 1.04]; 12 RCTs; 

2’728 patients). Note that 2 additional trials (total of 14 RCTs and 2’801 patients) did not contrib-
ute to the meta-analysis because they reported zero AEs in both treatment groups. 
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6.1 Methodology efficacy and safety 

6.1.1 Databases and search strategy 
The SLR was conducted in accordance with guidance from the Cochrane Handbook for Systematic 

Reviews of Interventions63 and the reporting considered all items from the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist.64 The search parameters 

for the identification of relevant literature are detailed in Table 4. The search strategies were de-

veloped based on the PICO framework, in cooperation with an information specialist and taking the 

European Union herbal monograph on Ginkgo biloba L., folium into account.54 The search strate-

gies used Medical Subject Headings and Emtree terms, as well as free-text words specific to the 

research questions being addressed. Because MPD can have varying aetiologies and are de-

scribed using many different terms in the literature, the search strategy did not include population 

terms. Instead, the search strategy aimed to identify all records reporting on any clinical outcomes 

from observational or interventional studies. The full search strategies are presented in Appendix 
A. To gain insight into ongoing RCTs with study characteristics aligned with the PICO of this HTA, 

supplementary searches were conducted on the websites ClinicalTrials.gov (https://clinicaltri-

als.gov) and the European Union Clinical Trials Register (https://www.clinicaltrialsregister.eu). 
Where trial registrations could be matched to published trials, the registration was utilised to assess 

selective outcome reporting. In addition to controlled studies, uncontrolled observational studies 

were identified through published SLRs and monographs. 

https://clinicaltrials.gov/
https://clinicaltrials.gov/
https://www.clinicaltrialsregister.eu/
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Table 4: Search parameters for clinical systematic literature review 

Electronic data-
bases 

MEDLINE, Embase, EconLit, CENTRAL, CDSR, and NHS EED (all via 
OvidSP); INAHTA 

Other sources • ClinicalTrials.gov (https://clinicaltrials.gov) 
• European Union Clinical Trials Register (https://www.clinicaltri-

alsregister.eu) https://www.clinicaltrialsregister.eu 
• Reference lists of relevant published SLRs/meta-analyses identi-

fied in the database search 

Publication type Journal articles only 

Search dates No restriction 

Language No restrictiona 

Geography No restriction 

Abbreviations  

CDSR = Cochrane Database of Systematic Reviews, EED = Economic Evaluation Database, INAHTA = International Network 

of Agencies for Health Technology Assessment, NHS = National Health Service, SLR = systematic literature review. 

Notes 

a = Although the search strategy was not restricted by language, publications in languages other than English, German, Italian, 

and French were excluded during title/abstract screening. 

6.1.2 Study selection 
The electronic records of the articles retrieved by the database searches were exported into an 

EndNote library (Clarivate Analytics, United States of America [USA]); and after deduplication, they 

were imported into DistillerSR for study selection. DistillerSR is an online tool that allows for blinded 

title/abstract and full-text screening of citations between independent reviewers and resolution of 

study inclusion conflicts. Screening was performed to include studies that meet the pre-defined 

study selection criteria (Table 5, Table 6, Table 7, and Table 8), as well as to provide an exclusion 

reason for each publication/study that did not meet at least one of the pre-defined criteria. Screen-

ing was conducted in 2 levels: first, the title and abstract of each publication were assessed for 

relevance to the objectives of the SLR; second, articles that seemed to contain relevant data un-

derwent full-text screening. 

The identified title/abstracts and full-text publications were screened by 2 independent reviewers, 

and conflicts were resolved via discussion. If a consensus could not be reached, a third reviewer 

was consulted. SLRs/meta-analyses of relevant populations identified via the database search 

were flagged during the screening process and utilised to identify any additional studies. The stud-

ies included in such SLRs/meta-analyses were compared with the final list of included studies in 

this SLR to determine if any additional studies were eligible. 

https://clinicaltrials.gov/
https://www.clinicaltrialsregister.eu/
https://www.clinicaltrialsregister.eu/
https://www.clinicaltrialsregister.eu/
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Table 5: Eligibility criteria: Clinical evidence for MPD 

 Inclusion criteria Exclusion criteria 
Population Adults with MPD. MPD can be caused by varying 

aetiologies, including but not limited to neuro-
degenerative AD, PDD, DLB, FTLD, or vascular 
disease 

• Studies in which not all patients have MPD and 
data are not stratifieda 

• Studies in which some patients are <18 years 
old and data are not stratifieda 

• Studies in which a comorbid condition is re-
quired as part of the patient eligibility criteria 
(e.g. a study that only includes patients with 
both MPD and hypertension)b 

Interventions Ginkgo biloba 120 mg to 240 mg 
(including all herbal medicinal products approved 
and reimbursed in Switzerland) 

Other interventions approved in Switzerland, in-
cluding herbal supplementsc 

Comparators • Placebo 
• No treatment  
• Active comparators approved for treatment of 

MPD in Switzerland 

Other comparatorsc 

Outcomes • Cognitive function 
• Behavioural changes/mood 
• Functional status 
• HRQoL 
• Global assessment of health statusd 
• Symptoms of other conditions in this review 

(i.e. dizziness or tinnitus)d 
• AEs/SAEs 

Other outcomes 

Language English, German, Italian, and Frenche Other languages 
Time horizon Any None 
Study design/ 
publication type 

• RCTsf • Observational studiesf 
• SLRsg 
• Case reports/studies 
• Letters to the editor 
• Expert opinions 
• Editorials 
• Narrative reviews  

Geography  Any Not applicable 

Abbreviations  

AD = Alzheimer’s disease, AE = adverse event, DLB = diffuse Lewy body disease, FTLD = frontotemporal lobar degeneration, 

HRQoL = health-related quality of life, MPD = mental performance deficit, PDD = Parkinson’s disease dementia, RCT = ran-

domised controlled trial, SAE = serious adverse event, SLR = systematic literature review. 

Notes 

Please note that the interventions, comparators, language, time horizon, study design, and geography are the same across all 4 

indications; only the population and outcomes differ. 

a = Studies in which only a subset of patients met the relevant eligibility criteria (e.g. some do not have MPD or are younger 

than 18 years of age) were not excluded during title/abstract screening, in case stratified data were reported in the full text.  

b = This review sought to identify the best available evidence. If there were not sufficient data on MPD alone, studies of patients 

required to have a comorbid condition would have been included, but this was not necessary. 

c = Studies in which ginkgo biloba was evaluated together with another intervention were eligible, as long as these co-interven-

tions were identical across treatment arms. 

d = The list of outcomes in the protocol was based on a preliminary search. This efficacy outcome was identified during full-text 

screening and was determined to be relevant to supporting the decision-making process. 
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e = The search strategy was not restricted by language; this criterion was applied during screening. 

f = This review sought to identify the best available evidence. RCTs provided sufficient evidence (i.e. ≥2 studies) to inform the 

Efficacy HTA report chapter. Therefore, the eligibility criteria did not need to be expanded by descending the hierarchical evi-

dence pyramid for study designs65 to provide additional evidence.  

g = SLRs and meta-analyses were included and flagged during title and abstract screening and excluded during full-text screen-

ing; the bibliographies of relevant SLRs or meta-analyses were reviewed to identify additional publications not picked up by da-

tabase searches. 
 

Table 6: Eligibility criteria: Clinical evidence for PAOD 

 Inclusion criteria Exclusion criteria 
Population Adults with PAOD, also known as PAD • Studies in which not all patients have PAOD 

and data are not stratifieda 
• Studies in which some patients are <18 years 

old and data are not stratifieda 
• Studies in which a comorbid condition is re-

quired as part of the patient eligibility criteria 
(e.g. a study that only includes patients with 
both PAOD and acute myocardial infarction)b 

Interventions Ginkgo biloba 120 mg to 240 mg 
(including all herbal medicinal products approved 
and reimbursed in Switzerland) 

Other interventions approved in Switzerland, in-
cluding herbal supplementsc 

Comparators • Placebo 
• No treatment  
• Active comparators approved for treatment of 

PAOD in Switzerland 

Other comparatorsc 

Outcomes • Mobility 
• Pain 
• Peripheral blood circulation 
• HRQoL 
• Global assessment of health statusd 
• AEs/SAEs  

Other outcomesd 

Language English, German, Italian, and Frenche Other languages 
Time horizon Any None 
Study design/ 
publication type 

• RCTsf • Observational studiesf 
• SLRsg 
• Case reports/studies 
• Letters to the editor 
• Expert opinions 
• Editorials 
• Narrative reviews  

Geography Any Not applicable 

Abbreviations  

AE = adverse event, HRQoL = health-related quality of life, PAD = peripheral arterial disease, PAOD = peripheral arterial occlu-

sive disease, RCT = randomised controlled trial, SAE = serious adverse event, SLR = systematic literature review. 

Notes 

Please note that the interventions, comparators, language, time horizon, study design, and geography are the same across all 4 

indications; only the population and outcomes differ. 

a = Studies in which only a subset of patients met the relevant eligibility criteria (e.g. some do not have PAOD or are younger 

than 18 years of age) were not excluded during title/abstract screening, in case stratified data were reported in the full text. 
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b = This review sought to identify the best available evidence. If there were not sufficient data on PAOD alone, studies of pa-

tients required to have a comorbid condition would have been included, but this was not necessary. 

c = Studies in which ginkgo biloba was evaluated together with another intervention were eligible as long as these co-interven-

tions were identical across treatment arms. 

d = The list of outcomes in the protocol was based on a preliminary search. This efficacy outcome was identified during full-text 

screening and was determined to be relevant to supporting the decision-making process. 

e = The search strategy was not restricted by language; this criterion was applied during screening. 

f = This review sought to identify the best available evidence. RCTs provided sufficient evidence (i.e. ≥2 studies) to inform the 

Efficacy HTA report. Therefore, the eligibility criteria did not need to be expanded by descending the hierarchical evidence pyr-

amid for study designs65 to provide additional evidence. 

g = SLRs and meta-analyses were included and flagged during title and abstract screening and excluded during full-text screen-

ing; the bibliographies of relevant SLRs or meta-analyses were reviewed to identify additional publications not picked up by da-

tabase searches. 
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Table 7: Eligibility criteria: Clinical evidence for vertigo 

 Inclusion criteria Exclusion criteria 
Population Adults with vertigo/dizziness (peripheral or cen-

tral vestibular system dysfunction). This includes 
acute vestibular syndrome (i.e. usually manifests 
with a single episode, such as vestibular neuri-
tis), episodic vestibular syndrome (i.e. recurrent 
by nature, such as Ménière's disease or vestibu-
lar migraine), and chronic vestibular syndrome 
(i.e. persistent symptoms over an extended pe-
riod of time, such as cerebellar degeneration). 
Studies of subtypes of vertigo are eligible. 

• Studies in which not all patients have vertigo 
and data are not stratifieda 

• Studies in which some patients are <18 years 
old and data are not stratifieda 

• Studies in which a comorbid condition is re-
quired as part of the patient eligibility criteria 
(e.g. a study of patients with vertigo and hyper-
tension)b 

Interventions Ginkgo biloba 120 mg to 240 mg 
(including all herbal medicinal products approved 
and reimbursed in Switzerland) 

Other interventions approved in Switzerland, in-
cluding herbal supplementsc 

Comparators • Placebo 
• No treatment  
• Active comparators approved for treatment of 

vertigo/dizziness in Switzerland 

Other comparatorsc 

Outcomes • Timing and intensity of vestibular symptoms, 
including patient-perceived handicap 

• HRQoL 
• Global assessment of health statusd 
• Functional statusd 
• AEs/SAEs 

Other outcomesd 

Language English, German, Italian, and Frenche Other languages 
Time horizon Any None 
Study design/ 
publication type 

• RCTsf • Observational studiesf 
• SLRsg 
• Case reports/studies 
• Letters to the editor 
• Expert opinions 
• Editorials 
• Narrative reviews 

Geography Any Not applicable 

Abbreviations  

AE = adverse event, HRQoL = health-related quality of life, RCT = randomised controlled trial, SAE = serious adverse event, 

SLR = systematic literature review. 

Notes 

Please note that the interventions, comparators, language, time horizon, study design, and geography are the same across all 4 

indications; only the population and outcomes differ. 

a = Studies in which only a subset of patients met the relevant eligibility criteria (e.g. some do not have vertigo or are younger 

than 18 years of age) were not excluded during title/abstract screening, in case stratified data were reported in the full text. 

b = This review sought to identify the best available evidence. If there were not sufficient data on vertigo alone, studies of pa-

tients required to have a comorbid condition would have been included, but this was not necessary. 

c = Studies in which ginkgo biloba was evaluated together with another intervention were eligible as long as these co-interven-

tions were identical across treatment arms. 
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d = The list of outcomes in the protocol was based on a preliminary search. This efficacy outcome was identified during full-text 

screening and was determined to be relevant to supporting the decision-making process. 

e = The search strategy was not restricted by language; this criterion was applied during screening. 

f = This review sought to identify the best available evidence. RCTs provided sufficient evidence (i.e. ≥2 studies) to inform the 

Efficacy HTA report chapter. Therefore, the eligibility criteria did not need to be expanded by descending the hierarchical evi-

dence pyramid for study designs65 to provide additional evidence. 

g = SLRs and meta-analyses were included and flagged during title and abstract screening and excluded during full-text screen-

ing; the bibliographies of relevant SLRs or meta-analyses were reviewed to identify additional publications not picked up by da-

tabase searches. 
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Table 8: Eligibility criteria: Clinical evidence for tinnitus 

 Inclusion criteria Exclusion criteria 
Population Adults with tinnitus. This includes acute tinnitus 

(duration <3 months), chronic tinnitus (duration 
>3 months), and sub-acute tinnitus (although this 
term is rarely used, studies describing patients 
with sub-acute tinnitus will be included for com-
pleteness). Studies of subtypes of tinnitus are eli-
gible. 

• Studies in which not all patients have tinnitus 
and data are not stratified 

• Studies in which some patients are <18 years 
old and data are not stratifieda 

• Studies in which a comorbid condition is re-
quired as part of the patient eligibility criteria 
(e.g. a study of patients with tinnitus and de-
pression)b 

Interventions Ginkgo biloba 120 mg to 240 mg 
(including all herbal medicinal products approved 
and reimbursed in Switzerland) 

Other interventions approved in Switzerland, in-
cluding herbal supplementsc 

Comparators • Placebo 
• No treatment  
• Active comparators approved for treatment of 

MPD in Switzerland 

Other comparatorsc 

Outcomes • Tinnitus severity 
• Tinnitus loudness 
• Level of hearing loss 
• HRQoL 
• Functional statusd 
• Moodd 
• AEs/SAEs 

Other outcomesd 

Language English, German, Italian, and Frenche Other languages 
Time horizon Any None 
Study design/ 
publication type 

• RCTsf • Observational studiesf 
• SLRsg 
• Case reports/studies 
• Letters to the editor 
• Expert opinions 
• Editorials 
• Narrative reviews 
 
Economic evidence: 
• Divergent study design  

Geography Any Not applicable 

Abbreviations  

AE = adverse event, HRQoL = health-related quality of life, RCT = randomised controlled trial, SAE = serious adverse event, 

SLR = systematic literature review. 

Notes 

Please note that the interventions, comparators, language, time horizon, study design, and geography are the same across all 4 

indications; only the population and outcomes differ. 

a = Studies in which only a subset of patients met the relevant eligibility criteria (e.g. some do not have tinnitus or are younger 

than 18 years of age) were excluded during title/abstract screening, in case stratified data were reported in the full text. 

b = This review sought to identify the best available evidence. If there were not sufficient data on tinnitus alone, studies of pa-

tients required to have a comorbid condition would have been included, but this was not necessary. 

c = Studies in which ginkgo biloba was evaluated together with another intervention were eligible as long as these co-interven-

tions were identical across treatment arms. 
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d = The list of outcomes in the protocol was based on a preliminary search. This efficacy outcome was identified during full-text 

screening and was determined to be relevant to supporting the decision-making process. 

e = The search strategy was not restricted by language; this criterion was applied during screening. 

f = This review sought to identify the best available evidence. RCTs provided sufficient evidence (i.e. ≥2 studies) to inform the 

Efficacy HTA report chapter. Therefore, the eligibility criteria did not need to be expanded by descending the hierarchical evi-

dence pyramid for study designs65 to provide additional evidence. 

g = SLRs and meta-analyses were included and flagged during title and abstract screening and excluded during full-text screen-

ing; the bibliographies of relevant SLRs or meta-analyses were reviewed to identify additional publications not picked up by da-

tabase searches. 

6.1.3 Assessment of quality of evidence 
For each included trial, detailed information about trial methodology was collected (see Section 
6.1.4.1) and used to inform risk of bias assessment for each study. The risk of bias for each study 

was completed by one researcher and fully reviewed by a second researcher. For each of the 

following domains, risk of bias was assessed as high (reported methods are likely to lead to a 

biased estimate of the treatment effect), low (reported methods are unlikely lead to a biased esti-

mate of the treatment effect), or unclear (there is not enough information available to determine the 

risk): random sequence generation; allocation concealment; blinding of participants, study person-

nel, and outcome assessors; and attrition bias. The results of the risk of bias assessments are 

displayed in figures with colour-coded ratings for each domain. Where multiple publications on a 

trial were available, all publications were used in an effort to limit the number of ‘unclear' ratings.  

The overall quality of evidence was appraised using the Grading of Recommendations Assess-

ment, Development and Evaluation (GRADE) approach. The 5 domains (imprecision, incon-

sistency, indirectness, risk of bias, and publication bias) of the GRADE framework were scored 

(high, moderate, low, very low). The overall certainty of the evidence on the outcome level was 
appraised by one researcher and fully verified by a second researcher. Differences were resolved 

by discussion, and in case of discrepancy, a third researcher was consulted to reach a consensus. 

GRADE assessments were not completed for outcomes that were not prespecified in the protocol, 

as these were considered supplementary results (see Appendix C for a complete list of outcomes 

collected that were not prespecified). GRADE assessments were also not completed for earlier 

timepoints of identical outcomes (e.g. if a trial reported results for the same questionnaire at both 

12 weeks and 24 weeks, both results are included in this report, but GRADE assessment was only 

completed for the 24-week results). For all outcomes in which the SMD was used to categorize the 

clinical relevance of the effect size (see Section 6.1.4.2 for additional details), the SMD and its 

95% CI were also used to assess uncertainty related to imprecision. Outcomes were downgraded 

one level for imprecision if the 95% CI included the threshold between small effects and trivial/no 

effects (0.2) and two levels if the 95% CI also included zero. The overall certainty of the evidence 

was summarised in GRADE summary of findings tables using the GRADEpro GDT software (Evi-
dence Prime Inc., Canada).  
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6.1.4 Methodology data extraction, analysis, and synthesis of domain efficacy and safety  

6.1.4.1 Data extraction 

Data were extracted from included publications by one reviewer, and complete confirmation of the 

data extracted was conducted by a second reviewer. A third reviewer was consulted if agreement 

was not reached between reviewers. Data extraction was completed in a Microsoft Excel spread-

sheet. Where multiple publications (including trial registration records) were available for the same 

trial, all publications were utilised to complete data extraction. 

A list of data elements extracted from each included publication is provided below: 

• Trial information: author, publication date, study identifier, study objective, source of fund-

ing, country, number of patients randomised, enrolment dates, randomisation technique, 

allocation concealment details, blinding, maximal follow-up duration, inclusion and exclu-

sion criteria, statistical methods (i.e. methods for handling missing data, type of statistical 

test utilised), primary and secondary outcomes of interest as described by trial authors, 

patient attrition (per outcome where available). 

• Demographic information and baseline clinical characteristics (per treatment arm): 
number of participants with available data, age, sex, BMI, definition of disease, concomitant 

medications, geography, and race/ethnicity. 

• Intervention and comparator details: dose, route, formulation, duration of intervention, 
and any co-interventions administered alongside the intervention and comparator(s). 

• Outcomes of interest: measurement tool, timepoint of follow-up, and results for outcomes 

detailed in Section 4. 

• Others: limitations of the study that do not fall clearly under standard quality assessment 

(e.g. the trial was stopped early, unexpected changes to prespecified trial methodology). 

6.1.4.2 Statistical analysis and synthesis methods 

For all 4 conditions, the following have been performed by the authors of this report: 

• All timepoints have been transformed to weeks to facilitate comparison across studies.  

• For all categorical outcomes, where either numerators or percentages were not reported 

by the original study authors, they were calculated by the authors of this report.  

• For all continuous outcomes, where 95% CIs were not reported by the original study au-

thors, but another measure of precision (e.g. standard deviation) was, 95% CIs were cal-

culated by the authors of this report.  

For each efficacy and safety outcome with sufficient reported data, studies with similar study design 

characteristics, intervention-comparator characteristics, and outcomes/endpoint characteristics 

were included in meta-analyses. Random effects models (restricted maximum-likelihood estimator) 
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were utilised for all meta-analyses; fixed-effect estimates are also reported in the forest plots. Di-

chotomous outcomes (e.g. AEs) were reported using RRsa with 95% CIs.b Continuous outcomes 

were reported as MDsc with 95% CIs. Meta-analysis results were illustrated using forest plots, as 

they provide a visual representation of the reported effect sizes and uncertainty across the included 

studies. To assess whether differences were clinically meaningful, MCIDs were identified; where 
MCIDs were unavailable, SMDs were used to categorize effect sizes as trivial/no effect (-0.2 to 

0.2), small (0.2 to 0.5 or -0.5 to -0.2), moderate (0.5 to 0.8 or -0.8 to -0.5), or large (≥0.8 or ≤-0.8). 

Heterogeneity was assessed using both the I2 statistic and the τ2 statistic. An I2 of 0% to 40% is 

low heterogeneity (i.e. may not be important), 30% to 60% is moderate, 50% to 90% is substantial, 

and 75% to 100% is considerable heterogeneity.63 Separate analyses were conducted for each 

dosage of ginkgo biloba. Where sufficient data were available, subgroup analyses were conducted 

based on the specific condition at baseline (e.g. AD was analysed separately from vascular de-

mentia). The following timepoints were grouped for meta-analyses:  

• 12 weeks: described in original studies as 90 days, 12 weeks, or 3 months 

• 24 weeks: described in original studies as 180 days, 22 to 26 weeks, or 6 months 

• 52 weeks: described in original studies as 52 weeks, 12 months, or 1 year 

All statistical analyses were conducted using R version 4.4.1.66 In cases where a meta-analysis 

was not possible, ranges of effect estimates were reported and narratively synthesised.  

6.2 Results efficacy and safety 

6.2.1 PRISMA flow diagram 
The results of the systematic literature search are summarised in Figure 1. 

 
a Statistical analyses were conducted using log(RR) but were reported as RR for interpretability. The protocol stated that meta-
analyses would be conducted using odds ratios (ORs), but included studies consistently reported RRs, so RRs were used for 
consistency with the original study reporting.  
b Studies in which both treatment arms had zero events were excluded from meta-analyses. This only occurred for 2 outcomes. 
Excluding these studies resulted in meta-analysis not being possible (i.e. only zero or one remaining trial after excluding these 
studies from analysis).  
c For all continuous outcomes, supplementary meta-analyses were conducted using SMDs. 
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Figure 1: PRISMA 2020 flow diagram for clinical and economic SLRs 

Abbreviations 

CDSR = Cochrane Database of Systematic Reviews, EconLit = economic literature, INAHTA = International Network of Agencies for Health Technology Assessment, NHS EED = National Health Ser-

vice Economic Evaluation Database, PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses, RCT = randomised controlled trial, SLR = systematic literature review. 
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6.2.2 Study characteristics and quality assessment of included studies 
The study characteristics of the included RCTs for each of the 4 conditions of interest are reported 

in subsequent sections: MPD (Section 6.2.2.1), PAOD (Section 6.2.2.2), vertigo (Section 6.2.2.3), 

and tinnitus (Section 6.2.2.4). 

6.2.2.1 Mental performance deficits 

A total of 28 included RCTs in 46 publications reported on the efficacy of ginkgo biloba in patients 

with MPD (Table 9). These trials were quite heterogeneous in terms of patient population, inter-

vention and comparator, treatment duration, country, and study quality. These 28 studies, pub-

lished between 1985 and 2019, included a total of 8’060 patients with MPD (sample size range: 20 

to 2854). The identified studies reported on a variety of patient populations, including dementia, 

organic brain syndrome, cerebral insufficiency, MCI, and memory impairment. Although studies on 

dementia were the most common (14/28, 50%), these studies included different types of dementia 

(e.g. AD dementia, vascular dementia, multi-infarct dementia) and utilised a variety of clinical crite-

ria. In addition, populations were defined in varying levels of detail (e.g. criteria unspecified, with or 

without imaging, etc.), and most studies were conducted before relevant biomarkers were utilised 

for diagnosis. Most (23/28, 82%) were conducted in Europe,d with the remaining RCTs conducted 
in the USA (3), China (1), and Iran (1). Most studies compared either 120 mg ginkgo biloba (8 

RCTs) or 240 mg ginkgo biloba (10 RCTs) with placebo, with one additional study comparing 120 

mg ginkgo biloba, 240 mg ginkgo biloba, and placebo. In addition, 2 studies each compared 150 

mg ginkgo biloba or 160 mg ginkgo biloba to placebo. Two trials compared ginkgo biloba with active 

comparators: 4.5 mg rivastigmine or 10 mg donepezil. Finally, in 2 RCTs, some patients were allo-

cated to change treatments during the course of the study. In the first, patients were randomised 

to receive either 240 mg ginkgo biloba or placebo for the first 6 months; then, all patients received 

240 mg ginkgo biloba open-label for the second 6 months.67 In the second, patients were random-

ised to 5 treatment arms: 240 mg ginkgo biloba for all 24 weeks of the study, 160 mg ginkgo biloba 

for all 24 weeks of the study, 240 mg ginkgo biloba for 12 weeks followed by placebo for 12 weeks, 

160 mg ginkgo biloba for 12 weeks followed by placebo for 12 weeks, or placebo for all 24 weeks 

of the study.68,69 

Overall, most included RCTs had a low risk of bias for random sequence generation, allocation 
concealment, and blinding, although several trials, particularly those that were published earlier, 

lacked details regarding methodology (Figure 2). The primary source of potential bias arose from 

study attrition (i.e. patients dropping out of the study). Although this is not unexpected given the 

older age and cognitive difficulties of this population, it does raise concerns regarding the reliability 

and validity of these studies. Eight studies were rated as unclear risk of bias because either patient 

attrition was not reported or was not reported per treatment arm.70-79 Four studies were rated as 

 
d Note that included here are 1 study conducted in Russia and 1 study conducted in the Republic of Belarus, the Republic of 
Moldova, and the Russian Federation. 
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high risk of bias because of high rates of attrition that were relatively similar across all treatment 

groups (range: 19% to 37%).80-86 Finally, treatment arms had differential patient withdrawal across 

treatment arms in Rai 1991 (25% vs. 13%),87 DRKS00000423 (40% vs. 7%),88 NCT01046292 (28% 

vs. 4%),67 and the Maastricht Ginkgo Trial (23%, 13%, 13%, 10%, and 9%).68,69 

 

 

Figure 2: Quality assessment – MPD 

6.2.2.2 Peripheral arterial occlusive disease 

Eight included RCTs in 12 publications reported on the efficacy of ginkgo biloba in patients with 

PAOD (Table 10). These trials were generally older and included relatively few patients; they were 
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published between 1984 and 2007 and included a total of 474 people with PAOD (sample size 

range: 22 to 109). Most were conducted in Europe (6 in Germany, 1 in the UK), with one study 

conducted in Australia. All 8 RCTs lasted approximately 24 weeks, and 7 compared various doses 

of ginkgo biloba (120 mg, 160 mg, or 240 mg) with placebo, while the last study compared 2 doses 

of ginkgo biloba (120 mg vs. 240 mg).  

Overall, most studies lacked methodological details regarding random sequence generation, allo-

cation concealment, and blinding (most stating only that the study was ‘double-blind’), possibly due 

to the fact that nearly all were published before the establishment of RCT reporting standards (Fig-
ure 3). In addition, 2 RCTs had a high risk of bias related to attrition, with patient withdrawal ranging 

from 18% to 30% across treatment arms.89,90 

 

Figure 3: Quality assessment – PAOD 

 

6.2.2.3 Vertigo 

Two included RCTs reported on the efficacy of ginkgo biloba in patients with vertigo (Table 11). 

These trials, published in 1998 and 2014, included a total of 204 randomised patients with vertigo 

(44 and 160). Both were conducted in Europe (Italy and Ukraine). Both RCTs lasted approximately 

12 weeks and compared ginkgo biloba with 32 mg betahistine dihydrochloride, although different 

doses of ginkgo biloba were utilised (160 mg and 240 mg). 

ISRCTN02262139 was considered low risk of bias in all domains (Figure 4), using a computer-

generated randomisation sequence, sequentially numbered complete drug packages, and a dou-

ble-dummy technique, wherein each patient received a placebo version of the other treatment.91 In 
addition, very few patients withdrew from the study, and the numbers were similar across treatment 

arms (3/80 in the ginkgo biloba treatment arm, 2/80 in the betahistine dihydrochloride treatment 

arm). In contrast, Cesarani 1998 was an open-label study in which all outcomes were patient-
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reported.92 Study authors did not clearly report methods for random sequence generation or allo-

cation concealment, and there was limited information about patient withdrawal, which was not 

described per treatment arm (7/44 [16%] randomised patients were excluded from analyses). 

 

Figure 4: Quality assessment – vertigo 

6.2.2.4 Tinnitus 

Four included RCTs in 5 publications reported on the efficacy of ginkgo biloba in patients with 

tinnitus (Table 12). These trials, published between 1990 and 2020, included a total of 1’310 people 

with tinnitus (sample size range: 33 to 978). Three trials were conducted in Europe (Czech Repub-
lic, Germany, UK), and the fourth was conducted in Brazil. All 4 RCTs lasted approximately 12 

weeks, but each assessed a different intervention and comparator. Doses of ginkgo biloba ranged 

from 120 mg to 240 mg, and comparators included placebo, 600 mg of pentoxifylline, and a hearing 

aid.  

Overall, most domains were rated as low risk of bias, although some studies lacked clear method-

ological details, particularly regarding allocation concealment (Figure 5). In addition, Drew 1999 

was rated as high risk of bias related to the random sequence generation and allocation conceal-

ment.93,94 Rather than patients being sequentially assigned based on a randomly generated list of 

numbers, patients were matched in pairs based on specific patient characteristics. Then, one pa-

tient in each pair was randomly assigned to receive ginkgo biloba, while the other received placebo. 

This method of allocating patients does not sufficiently address concerns regarding unmeasured 

confounding. Finally, in trial RBR2SN8XV (Brazilian trial registry number), it was not feasible to 

blind patients or study personnel to treatment, because the comparator treatment was a hearing 
aid.95 Although study personnel administering questionnaires, the person outside the research 

team completing data entry, and those analysing the data were blinded to the intervention, all the 

outcomes reported were self-assessed (e.g. tinnitus annoyance, tinnitus discomfort), and therefore 

were likely to be influenced by the participants’ knowledge of their treatment. 
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Figure 5: Quality assessment – tinnitus 
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6.2.3 Evidence table 
Table 9: Evidence table – MPD 

RCT identi-
fier 

Country Enrol-
ment 
period 

Population Outcomes 

Funding Follow-
up 

Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y 
(Mean ± SD) 

Sex (% 
female) 

Duration of 
condition 
(Mean ± SD) 

DIGGER 
(2008)83,84 

UK 2003-
2005 

Dementia: Clinical diagnosis by referring clinician Cognitive function 
Behavioural changes/mood 
Functional status 
HRQoL 
Global assessment of 
health status 
AEs 

Non-industry 
funding 

6 
months 

Ginkgo biloba 120 mg 
(EGb 761, BID) 

88 79.3 ± 7.77 58 3 yearsa 

Placebo 88 79.7 ± 7.53 63.6 3 yearsa 

Gessner 
198596 

France; Ger-
many 

NR Cerebral insufficiency: Symptoms of cerebral deterioration Cognitive function 
 

Bio-Data 
GmbH 

12 
weeks 

Ginkgo biloba 120 mg 
(EGb 761, TID) 

20 65.5 ± 25.6 NR NR 

Placebo 20 65.5 ± 25.6 NR NR 
Haan 
200471 

Germany NR AD/dementia: Mild to moderate AD or MID Cognitive function 
Functional status NRb 12 

months 
Ginkgo biloba 120 mg 
(EGb 761, NR) 

-- NR NR NR 

Placebo -- NR NR NR 
Hofferberth 
199497 

Germany NR AD: (1) Blessed Dementia Scale: sum Part A: 0-16, sum Part B: 9.5-30.5, (2) 
Hachinski Ischemic Score <4, and (3) normal or diffuse and possible asymmet-
rically atrophic CT findings 

Cognitive function 
Behavioural changes/mood 
 

Non-industry 
funding 

3 
months 

Ginkgo biloba 120 mg 
(EGb 761, TID) 

21 NR 33.3 NR 

Placebo 19 NR 36.8 NR 
Le Bars 
199798-101 

USA NR AD/dementia: Outpatients with AD or MID, without other significant medical 
conditions 

Cognitive function 
Functional status 
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RCT identi-
fier 

Country Enrol-
ment 
period 

Population Outcomes 

Funding Follow-
up 

Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y 
(Mean ± SD) 

Sex (% 
female) 

Duration of 
condition 
(Mean ± SD) 

Dr. Willmar 
Schwabe 
GmbH & Co. 
KG 

52 
weeks 

Ginkgo biloba 120 mg 
(EGb 761, TID) 

166 69 ± 10 51 4.6 ± 4.3 years Global assessment of 
health status  
AEs Placebo 161 69 ± 10 56 3.9 ± 3 years 

NCT004464
85 (2017)81 

Croatia 2007-
2010 

Cerebral insufficiency: (1) Cerebrovascular insufficiency, and (2) MMSE score 
of >20 and ≤28 

Cognitive function 
Behavioural changes/mood 
Global assessment of 
health status 
AEs 

Milsing d.o.o. 6 
months 

Ginkgo biloba 120 mg 
(EGb 761, QD) 

30 66.7 ± 7.7c 63.8c NR 

Placebo 30 NR 
Oswald 
199778 

Germany 1989-
1994 

Organic brain syndrome: (1) mild to moderate cognitive disorders of old age 
(DSM-III, Cat. 1 or ICD-9 No. 290), (2) SCAG between 40 and 90, and (3) av-
erage score of ≥3.5 in items 2, 3, 6, and 8, and a total score of 24 in items 1 to 
8, with none of these items having a score of 7 

Cognitive function 
Behavioural changes/mood 
Functional status 
HRQoL 
Global assessment of 
health status 

NR 12 
weeks 

Ginkgo biloba 120 mg 
(EGb 761, TID) 

103 70.5 ± 7.8 65 2.7 ± 1.2 yearsc 

Placebo 92 71.4 ± 7.9 53 
Rai 199187 UK NR Memory impairment: mild to moderate memory impairment of organic origin as 

classified by NINCDS-ADRDA for ≥3 months. 
Cognitive function 
Functional status 

Non-industry 
funding 

6 
months 

Ginkgo biloba 120 mg 
(EGb 761, TID) 

12 73.42 ± 7.25 66.7 NR 

Placebo 15 78.3 ± 5.93 80.0 NR 
Weitbrecht 
198679 

Germany NR Dementia: primary degenerative dementia using the Hachinski Ischemic Scale, 
excluding patients with scores >7 (MID) 

Cognitive function 
Behavioural changes/mood 
Global assessment of 
health status 

 
12 
weeks 

Ginkgo biloba 120 mg 
(EGb 761, TID) 

20 71.9 ± 5.8 65.0 8.9 ± 2.5 years 

Placebo 20 71.5 ± 4.4 65.0 8.8 ± 3 years 
Halama 
199172 

Germany NR Dementia: Outpatients from a neurology specialist practice with a diagnosis of 
pre-senile, simple senile, or arteriosclerotic dementia 

Cognitive function 
Global assessment of 
health status NR 12 

months 
Ginkgo biloba 150 mg 
(LI1370, TID) 

20 61 (46 to 
83)d 

75.0 NR 
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RCT identi-
fier 

Country Enrol-
ment 
period 

Population Outcomes 

Funding Follow-
up 

Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y 
(Mean ± SD) 

Sex (% 
female) 

Duration of 
condition 
(Mean ± SD) 

Placebo 22 61 (35 to 
85)d 

54.5 NR 

Hofferberth 
199173 

Germany NR Organic brain syndrome: Inpatients from a neurological specialty department 
with organic brain syndrome 

Cognitive function 
Global assessment of 
health status NR 6 weeks Ginkgo biloba 150 mg 

(LI1370, TID) 
25 65 ± 5c 42.0c NR 

Placebo 25 NR 
Grassel 
199282 

Germany NR Cerebral insufficiency: (1) ‘cerebral insufficiency’, based on anamnesis data 
(indications of a stenosing vascular process in the cranial area, e.g. TIA or pre-
vious infarct), verified using Doppler ultrasound when in doubt; and (2) IQ 
value of short-term memory capacity less than MWT IQ 

Cognitive function 
AEs 

NRe 24 
weeks 

Ginkgo biloba 160 mg 
(EGb 761, BID) 

36 65.4 ± 7.3 48.3 NR 

Placebo 36 64.7 ± 9 50.0 NR 
Tian 
2019102 

China 2015-
2017 

Amnestic MCI: (1) memory complaints, (2) Chinese version of the AMIPB-DSR 
age-adjusted subtest score of <15.5 (aged 50-64 years <15.5, 65-74 years 
<12.5, and over 75 years <10); (3) normal general cognitive function as deter-
mined by a clinician’s judgment based on a structured interview with the pa-
tients, MMSE score of 24 to 30, and CDR score of 0.5, with the memory do-
main 0.5 or 1, and no other domain greater than 1; (4) score of 38-52 on 
ADCS-ADL-MCI-24 

Cognitive function 
Functional status 
AEs 

 
52 
weeks 

Ginkgo biloba 160 mg 
(EGb 761, BID) 

105 64.43 ± 7.72 57.7 NR 

Placebo 70 64.15 ± 7.25 47.1 NR 
DRKS 
00000423 
(2016)88 

Germany 2010-
2012 

Memory impairment: ≥1 item answered with ‘rather often’ or ‘very often’, or ≥5 
questions answered ‘sometimes’ in the PRMQ 

Cognitive function 
Behavioural changes/mood 
AEs Dr. Willmar 

Schwabe 
GmbH & Co. 
KG 

2 
months 

Ginkgo biloba 240 mg 
(EGb 761, QD) 

31 57.5 ± 4.6 48.4 NR 

Placebo 30 57.1 ± 4.4 60.0 NR 
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RCT identi-
fier 

Country Enrol-
ment 
period 

Population Outcomes 

Funding Follow-
up 

Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y 
(Mean ± SD) 

Sex (% 
female) 

Duration of 
condition 
(Mean ± SD) 

Gavrilova 
2014103,104 

Russia NR Amnestic MCI: International consensus criteria Cognitive function 
Behavioural changes/mood 
Global assessment of 
health status 
AEs 

Dr. Willmar 
Schwabe 
GmbH & Co. 
KG 

24 
weeks 

Ginkgo biloba 240 mg 
(EGb 761, QD) 

80 65 ± 7 73 42 ± 31 months 

Placebo 80 63 ± 7 84 36 ± 26 months 

GEM Study 
(2008)70 

USA 2000-
2002 

MCI: (1) ≤10th percentile of Cardiovascular Health Study normative data, strat-
ified by age and education, on ≥2 of 10 selected neuropsychological test 
scores from each cognitive domain, including memory, language, Visuospatial 
abilities, attention, and executive function; and (2) CDR global score of 0.5 

Cognitive function 

Non-industry 
funding; medi-
cations pro-
vided by Dr. 
Willmar 
Schwabe 
GmbH & Co. 
KG 

6.1 
years 

Ginkgo biloba 240 mg 
(EGb 761, BID) 

256 NR NR NR 

Placebo 226 NR NR NR 

GOTADAY 
(2011)105-109 

Ukraine 2006-
2007 

AD/dementia: score ≥5 on the NPI, with at least one item score ≥3, as well as 
1 of the following: (1) probable AD in accordance with the NINCDS-ADRDA cri-
teria, (2) possible AD with cerebrovascular disease, as defined by the NINDS-
AIREN criteria, or (3) probable vascular dementia according to NINDS-AIREN 

Cognitive function 
Behavioural changes/mood 
Functional status 
HRQoL 
Global assessment of 
health status 
AEs 

Dr. Willmar 
Schwabe 
GmbH & Co. 
KG 

24 
weeks 

Ginkgo biloba 240 mg 
(EGb 761, QD) 

206 65 ± 10 69 4.9 ± 4.2 years 

Placebo 204 65 ± 10 66 4.8 ± 3.5 years 

Grass-Ka-
panke 
2011110 

Latvia NR Very MCI: (1) subjective complaints of impairment in ≥1 of the following: 
memory, attention/concentration, speed of functioning, efforts required to com-
plete complex tasks, general performance/efficiency; (2) low functioning (≥1 
SD below the mean) in ≥1 of WMS III Faces I + II, WTS-ALS (S1), WTS-DT 
(S16), TT; (3) duration ≥3 months; (4) >23 in the MMSE; (5) intact ADL; and 
(6) no indication of dementia 

Cognitive function 
HRQoL 
AEs 
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RCT identi-
fier 

Country Enrol-
ment 
period 

Population Outcomes 

Funding Follow-
up 

Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y 
(Mean ± SD) 

Sex (% 
female) 

Duration of 
condition 
(Mean ± SD) 

Non-industry 
funding 

12 
weeks 

Ginkgo biloba 240 mg 
(EGb 761, QD) 

150 55.3 ± 5.7 81.2 NR 

Placebo 150 54.5 ± 6.1 83.7 NR 
GuidAge 
(2012)80,85,8

6 

France 2002-
2004 

Memory impairment: (1) Consulted a healthcare professional regarding 
memory problems, (2) MMSE score >25, (3) Covi anxiety score <6, and (4) 
Geriatric depression scale score <15 

Cognitive function 
AEs 

Ipsen Interna-
tional 

5 years Ginkgo biloba 240 mg 
(EGb 761, BID) 

1406 76.3 ± 4.4 66 39.7 monthsa 

Placebo 1414 76.3 ± 4.4 67 39 monthsa 

Herrschaft 
2012106,111,1

12 

Republic of 
Belarus, Re-
public of Mol-
dova, and 
Russian Fed-
eration 

2008-
2009 

AD/dementia: Duration ≥6 months and 1 of the following: (1) probable AD in 
accordance with the NINCDS-ADRDA criteria, (2) possible AD with cerebro-
vascular disease, as defined by the NINDS-AIREN criteria, or (3) probable vas-
cular dementia according to NINDS-AIREN 

Cognitive function 
Behavioural changes/mood 
Functional status 
HRQoL  
Global assessment of 
health status 
AEs Dr. Willmar 

Schwabe 
GmbH & Co. 
KG 

24 
weeks 

Ginkgo biloba 240 mg 
(EGb 761, QD) 

205 65.1 ± 8.8 69.5 3.2 ± 2.2 years 

Placebo 205 64.9 ± 9.4 69.3 3.4 ± 2.8 years 

Kanowski 
199674,75 

Germany 1990-
1991 

AD/dementia: AD or MID according to DSM-III-R Cognitive function 
Behavioural changes/mood 
Functional status 
Global assessment of 
health status 

NRf 24 
weeks 

Ginkgo biloba 240 mg 
(EGb 761, BID) 

106 72 ± 10 68 NR 

Placebo 99 72 ± 10 71 NR 
Maurer 
199776,77 

Germany NR AD: Mild to moderate AD (mean BCRS score 3-5) Cognitive function 
Global assessment of 
health status 

Non-industry 
funding 

3 
months 

Ginkgo biloba 240 mg 
(EGb 761, TID) 

10 68.5 ± 6 55.6 NR 

Placebo 10 60.6 ± 8.82 44.4 NR 
Napryeyenk
o 

Ukraine 2003-
2004 

AD/dementia: Total score 9-23 (both inclusive) on the SKT test battery, and a 
score ≥5 on the NPI, with at least one item score ≥3, as well as one of the 

Cognitive function 
Behavioural changes/mood 
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RCT identi-
fier 

Country Enrol-
ment 
period 

Population Outcomes 

Funding Follow-
up 

Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y 
(Mean ± SD) 

Sex (% 
female) 

Duration of 
condition 
(Mean ± SD) 

2007106,113-

115 
following: (1) probable AD in accordance with the NINCDS-ADRDA criteria, (2) 
possible AD with cerebrovascular disease, as defined by the NINDS-AIREN 
criteria, or (3) probable vascular dementia according to NINDS-AIREN 

Functional status 
AEs 

Dr. Willmar 
Schwabe 
GmbH & Co. 
KG 

22 
weeks 

Ginkgo biloba 240 mg 
(EGb 761, BID) 

200 65 ± 8 72 2.2 ± 2.1 years 

Placebo 200 63 ± 8 72 2 ± 1.9 years 

Schneider 
2005116,117 

USA 1999-
2000 

AD: (1) diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA), (2) dura-
tion of dementia symptoms ≥6 months, (3) Modified Hachinski Ischemic Score 
<4, and (4) MMSE score of 10 to 24; no more than one-third of the subjects 
enrolled at each site could have an MMSE score of ≥20 

Cognitive function 
Behavioural changes/mood 
Functional status  
Global assessment of 
health status 
AEs 

Dr. Willmar 
Schwabe 
GmbH & Co. 
KG 

26 
weeks 

Ginkgo biloba 120 mg 
(EGb 761, BID) 

169 78.6 ± 7 50 4.6 ± 2.7 years 

Ginkgo biloba 240 mg 
(EGb 761, BID) 

170 78.1 ± 7 56 4.1 ± 3 years 

Placebo 174 77.5 ± 7.4 52 4.6 ± 3.4 years 
NCT010462
92 (2017)67 

Switzerland 2010-
2014 

MCI: (1) reduction in gait velocity of ≥10% during dual-task compared to single-
task walking, (2) MCI according to Winblad et al. 2004, and (3) no dementia 
according to ICD-10 and DSM-IV 

Cognitive function 
AEs 

Non-industry 
funding and 
Vifor SA 

12 
months 

Ginkgo biloba 240 mg 
(blinded) → 240 mg 
Ginkgo biloba (open label) 
(LI1370, BID) 

25 67.8 ± 8.3 60 NR 

Placebo (blinded) → 
Ginkgo biloba 240 mg 
(open label) (LI1370, BID) 

25 69.2 ± 8.6 40 NR 

Maastricht 
Ginkgo Trial 
(2000)68,69 

The Nether-
lands 

1994-
1996 

Memory impairment or dementia: (1) Dementia according to DSM-III-R and 
ICD-10 criteria, or (2) nondemented patients with age-associated memory im-
pairment 

Cognitive function 
Behavioural changes/mood 
Functional status  
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RCT identi-
fier 

Country Enrol-
ment 
period 

Population Outcomes 

Funding Follow-
up 

Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y 
(Mean ± SD) 

Sex (% 
female) 

Duration of 
condition 
(Mean ± SD) 

Dr. Willmar 
Schwabe 
GmbH & Co. 
KG 

24 
weeks 

Ginkgo biloba 160 mg → 
Ginkgo biloba 160 mg 
(EGb 761, BID) 

40 82.8 ± 4.9c 85c NR Global assessment of 
health status 
AEs 

Ginkgo biloba 160 mg → 
Placebo (EGb 761, BID) 

40 NR 

Ginkgo biloba 240 mg → 
Ginkgo biloba 240 mg 
(EGb 761, BID) 

39 83.3 ± 5.3c 85c NR 

Ginkgo biloba 240 mg → 
Placebo (EGb 761, BID) 

38 NR 

Placebo 44 82.6 ± 5.7 81 NR 
Nasab 
2012118 

Iran 2008-
2009 

AD: Probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) 
of mild to moderate severity, defined as an MMSE score of 10-24 

Cognitive function 

Non-industry 
funding 

24 
weeks 

Ginkgo biloba 120 mg 
(EGb 761, QD) 

25 65.72 ± 4.69 52 NR 

Rivastigmine 4.5 mg 26 66.03 ± 4.64 57.7 NR 
Yancheva 
2009119 

Bulgaria 2003-
2004 

AD: (1) probable AD according to the DSM-IV and the NINCDS-ADRDA crite-
ria; (2) mild to moderate severity, defined as a score <36 on the cognitive part 
of the TE4D, between 9 and 23 on the SKT test battery, and <6 on the Clock-
Drawing Test; and (2) CT or MRI scan <1 year old consistent with the diagno-
sis 

Cognitive function 
Behavioural changes/mood 
Functional status  
AEs 

Dr. Willmar 
Schwabe 
GmbH & Co. 
KG 

22 
weeks 

Donepezil 10 mg 33 66 ± 8 84.4 4 ± 1.8 years 
Ginkgo biloba 240 mg 
(EGb 761, BID) 

31 69 ± 8 54.8 4.7 ± 3.1 years 

Ginkgo biloba 240 mg + 
Donepezil 10 mg (EGb 
761, BID) 

32 68 ± 9 67.7 4.6 ± 2.7 years 

Abbreviations 
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AD = Alzheimer’s disease, ADCS-ADL-MCI-24 = Alzheimer’s Disease Cooperative Study – Activities of Daily Living for Mild Cognitive Impairment – 24-item, ADL = activities of daily living, AE = adverse 

event, AMIPB-DSR = Adult Memory and Information Processing Battery Logical Memory Delayed Story Recall, BID = twice daily, CDR = Clinical Dementia Rating, CT = computed tomography, DSM-IV 

= Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised, HRQoL = health-related quality of life, 

ICD-10 = International Classification of Diseases, Tenth Revision, ICD-9 = International Classification of Diseases, Ninth Revision, IQ = intelligence quotient, MCI = mild cognitive impairment, MID = 

multi-infarct dementia, MMSE = Mini-Mental State Examination, MRI = magnetic resonance imaging, MWT IQ = Multiple Choice Vocabulary Intelligence Test, NINCDS-ADRDA = National Institute of 

Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, NINDS-AIREN = National Institute of Neurological Disorders and Stroke and Associa-

tion Internationale pour la Recherche et l'Enseignement en Neurosciences, NR = not reported, NPI = Neuropsychiatric Inventory, PRMQ = Prospective and Retrospective Memory Questionnaire, QD = 

once daily, RCT = randomised controlled trial, SCAG = Sandoz Clinical Assessment Geriatric Scale, SD = standard deviation, SKT = Syndrom-Kurz-Test, TE4D = Test for the Early Detection of Demen-

tia from Depression, TIA = transient ischaemic attack, TID = three times daily, TT = Termine Test, UK = United Kingdom, WMS III = Wechsler Memory Scale III, WTS-ALS = Vienna Test System—Work 

Performance Series, WTS-DT = Vienna Test System—Determination Test. 

Notes 

a = Reported as median. 

b = Funding not reported, but second author is an employee of Dr. Willmar Schwabe GmbH & Co. 

c = Not reported by treatment arm. 

d = Values were reported but type of value was not labelled (e.g. may be mean, median, range, etc.). 

e = Manufacturer of ginkgo biloba was Intersan GmbH, but it is not clear whether the treatments were provided to the study by the manufacturer. 

f = Funding not reported, but randomisation sequence generation was completed by Dr. Willmar Schwabe GmbH & Co., and some authors are employees of Dr. Willmar Schwabe GmbH & Co. and 

Parexel GmbH.  
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Table 10: Evidence table – PAOD 

RCT 
identifier 

Country Enrolment 
period 

Population Outcomes 

Funding Follow-up Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y (Mean ± SD) Sex (% 
female) 

Duration of condi-
tion (Mean ± SD) 

Bauer 
1984120-

124 

Germany NR PAOD: PFWD <300 m; occlusions were unilaterally dominant and had been pre-
sent for ≥1 year 

Mobility 
Pain 
Peripheral blood circulation 
Global assessment of health status 
AEs 

NR 24 weeks Ginkgo biloba 120 mg 
(EGb 761, TID) 

44 60.6 ± 7.2 22.7 NR 

Placebo 35 61.1 ± 6.5 22.9 NR 

Blume 
1996125 

Germany 1990 Fontaine's stage IIb PAOD: Angiographically confirmed within prior 8 months; IC 
duration >6 months 

Mobility 
Peripheral blood circulation 
Global assessment of health status 
AEs 

NRa 24 weeks Ginkgo biloba 120 mg 
(EGb 761, TID) 

30 71 (65.2 to 74.8)b 40 NR 

Placebo 30 68.6 (65.5 to 73.2)b 20 NR 

Blume 
1998126 

Germany NR Fontaine's stage IIb PAOD: Confirmed via angiography or Doppler-sonography Mobility 
Peripheral blood circulation 
AEs 

NRa 24 weeks Ginkgo biloba 160 mg 
(EGb 761, BID) 

21 66.4 ± NR 33.3 NR 

Placebo 20 68.2 ± NR 21.1 NR 

Bulling 
1991127 

Germany 1987-1989 Fontaine's stage IIb PAOD: PFWD 50-200 m Mobility 
Peripheral blood circulation 
AEs 

NRa 24 weeks Ginkgo biloba 160 mg 
(EGb 761, BID) 

17 62.8 ± 8.5 29.4 NR 
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RCT 
identifier 

Country Enrolment 
period 

Population Outcomes 

Funding Follow-up Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y (Mean ± SD) Sex (% 
female) 

Duration of condi-
tion (Mean ± SD) 

Placebo 16 63.3 ± 9.3 25.0 NR 

Peters 
1998128 

Germany NR Fontaine's stage IIb PAOD: IC duration >6 months Mobility 
Peripheral blood circulation 
Global assessment of health status 
AEs 

NR 24 weeks Ginkgo biloba 120 mg 
(EGb 761, TID) 

52 62.8 ± NR 44 NR 

Placebo 57 61.2 ± NR 40 NR 

Schweizer 
1999129 

Germany 1994-1996 Fontaine's stage IIb PAOD: Occlusion of the superficial femoral artery on one leg 
and without occlusion of the deep femoral artery; PFWD <200 m and MWD 100-
300 m 

Mobility 
Pain 
Peripheral blood circulation 
Global assessment of health status 
AEs 

NR 24 weeks Ginkgo biloba 120 mg 
(EGb 761, BID) 

38 63.4 ± 7.1 21 NR 

Ginkgo biloba 240 mg 
(EGb 761, BID) 

36 62.9 ± 7.8 28 NR 

Thomson 
199090 

UK NR Fontaine's stage II PAOD: Affecting the iliac or femoral arteries and involving 
predominantly one leg 

Mobility 
Pain 
Peripheral blood circulation Ipsen Interna-

tional 
24 weeks Ginkgo biloba 120 mg 

(EGb 761, TID) 
25 NR NR NR 

Placebo 24 NR NR NR 

Wang 
200789 

Australia NR PAOD: ABI <0.90 at rest and <0.80 after treadmill walking test; stable IC for ≥6 
months 

Mobility 
Peripheral blood circulation 
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RCT 
identifier 

Country Enrolment 
period 

Population Outcomes 

Funding Follow-up Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y (Mean ± SD) Sex (% 
female) 

Duration of condi-
tion (Mean ± SD) 

NR; medica-
tions provided 
by Mayne 
Health Con-
sumer Prod-
ucts 

24 weeks Ginkgo biloba 240 mg 
(EGb 761, BID) 

11 71.6 ± 8 18.2 NR 

Placebo 11 71.2 ± 6.3 0.0 NR 

 Abbreviations 

ABI = Ankle-Brachial Index, AE = adverse event, BID = twice daily, IC = intermittent claudication, MWD = maximum walking distance, NR = not reported, PAOD = peripheral arterial occlusive disease, 

PFWD = pain-free walking distance, RCT = randomised controlled trial, SD = standard deviation, TID = three times daily. 

Notes 

a = Manufacturer of ginkgo biloba was Intersan GmbH, but it is not clear whether the treatments were provided to the study by the manufacturer. 

b = Reported as median (range). 
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Table 11: Evidence table – vertigo 

RCT 
identifier 

Country Enrolment 
period 

Population Outcomes 

Funding Follow-up Study arm, 
total daily 
dose (formu-
lation, sched-
ule) 

N Age, y (Mean 
± SD) 

Sex (% 
female) 

Duration of condition 
(Mean ± SD unless oth-
erwise specified) 

Cesarani 
199892 

Italy NR Vertigo, dizziness, or both, due to vascular vestibular disorders Vestibular symptoms 
AEs NR 90 days Ginkgo biloba 

160 mg (EGb 
761, BID) 

20 64.55 ± 5.07 75.0 <1 month: 5% 
1-6 months: 25% 
6-12 months: 25% 
>12 months: 45% 

Betahistine di-
hydrochloride 
32 mg 

17 63.59 ± 4.78 70.6 <1 month: 5.9% 
1-6 months: 11.8% 
6-12 months: 35.3% 
>12 months: 47.1% 

ISRCTN 
02262139 
(2014)91 

Ukraine NR Peripheral vertigo not otherwise specified (H81.3) or vertiginous syndrome not 
otherwise specified (H81.9) as classified by ICD-10; symptoms ≥3 months; ≥3 on 
NAS (1-10) at screening 

Vestibular symptoms 
Global assessment of 
health status 
Functional status 
AEs 

Dr. Willmar 
Schwabe 
GmbH & 
Co. KG 

12 weeks Ginkgo biloba 
240 mg (EGb 
761, BID) 

80 57.5 ± 9.2 69 25.1 ± 37.3 months 

Betahistine di-
hydrochloride 
32 mg 

80 57.9 ± 8.4 73 22.5 ± 31.2 months 

Abbreviations 

AE = adverse event, BID = twice daily, ICD-10 = International Classification of Diseases, Tenth Revision, NAS = numeric analogue scale, NR = not reported, RCT = randomised controlled trial, SD = 

standard deviation. 
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Table 12: Evidence table – tinnitus 

RCT identi-
fier 

Country Enrolment 
period 

Population Outcomes 

Funding Follow-up Study arm, total daily 
dose (formulation, 
schedule) 

N Age, y 
(Mean ± SD) 

Sex (% 
female) 

Duration of 
condition 
(Mean ± SD) 

Drew 
199993,94 

UK NR Self-reported tinnitus Tinnitus severity 
AEs Non-industry funding 14 weeks Ginkgo biloba 150 mg 

(LI1370, TID) 
489 52.9 ± 9.3 31 10 ± 8.3 years 

Placebo 489 53 ± 9.3 31 10.1 ± 8.3 years 
ISRCTN 
68772788 
(2018)130 

Czech Republic 2012-2014 (1) Unilateral or bilateral chronic or sub-chronic tinnitus, (2) duration ≥3 
months, (3) maskable by noise masking, (4) the degree of annoyance by 
tinnitus was rated ≥3 on an 11-Point Box Scale at screening and baseline 
visits, and (5) ≥5 on the Mini-TQ at baseline 

Tinnitus severity  
Tinnitus loudness 
Functional status 
Behaviour/mood 
AEs None 12 weeks Ginkgo biloba 120 mg 

(EGb 761, QD) 
100 55.4 ± 10.5 58.6 79.6 ± 77.9 

months 
Pentoxifylline 600 mg 100 53.1 ± 10.9 60.2 84.6 ± 94.5 

months 
Morgenstern 
1997131 

Germany NR (1) Tonally definable chronic tinnitus, (2) duration ≥2 months, and (3) mas-
kable tinnitus 

Tinnitus severity  
Tinnitus loudness 
Hearing loss 
AEs 

NRa 12 weeks Ginkgo biloba 120 mg 
(EGb 761, TID) 

49 NR NR 4.5 yearsb 

Placebo 50 NR NR 
RBR2SN8XV 
(2020)95 

Brazil 2015-2015 Unilateral or bilateral tinnitus and sensorineural or mixed hearing loss, as 
evaluated by otolaryngologists 

Tinnitus severity 

Non-industry funding; 
medications provided 
by Momenta Far-
macêutica Ltda 

90 days Ginkgo biloba 240 mg 
(EGb 761, NR) 

11 56.3 ± 16.8 54.5 58.9 ± 17.7 
months 

Ginkgo biloba 240 mg 
+ hearing aid (EGb 
761, NR) 

11 

Hearing aid 11 

Abbreviations 

AE = adverse event, NR = not reported, QD = once daily, RCT = randomised controlled trial, SD = standard deviation, TID = three times daily, TQ = tinnitus questionnaire, UK = United Kingdom. 

Notes 
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a = Manufacturer of ginkgo biloba was Dr. Willmar Schwabe GmbH & Co, but it is not clear whether the treatments were provided to the study by the manufacturer. 

b = Not reported by treatment arm. 
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6.2.4 Findings: Efficacy 
The findings for the efficacy outcomes for each of the 4 conditions of interest are reported in sub-

sequent sections: MPD (Section 6.2.4.1), PAOD (Section 6.2.4.2), vertigo (Section 6.2.4.3), and 

tinnitus (Section 6.2.4.4). For all meta-analysed continuous outcomes presented in these sections, 

supplementary meta-analyses conducted using SMDs are available in Appendix E.  

6.2.4.1 Mental performance deficits 
A summary of the overall certainty of the body of evidence relating to ginkgo biloba for MPD is 
presented in Table 85. The rest of this section presents detailed outcome data relating to the effi-
cacy of various doses of ginkgo biloba vs. placebo, rivastigmine, or donepezil for the treatment of 
MPD. 
Because of the abundance of data regarding the efficacy of ginkgo biloba in MPD, the following 
results are available in Appendix F:  

• Studies in which some patients changed treatment assignments during the course of the 
trial (e.g. patients received placebo for the first half of the trial and ginkgo biloba for the 
second half of the trial); these trials either did not report data at the end of each treatment 
period or did not report results stratified by treatment arm and therefore could not be syn-
thesised with other studies. 

• Doses of ginkgo biloba not currently approved in Switzerland (i.e. 150 mg or 160 mg)e 
• Results used to supplement meta-analyses (e.g. cognitive function results comparing 240 

mg ginkgo biloba vs. placebo for any questionnaires, other than those that could be meta-
analysed).  

6.2.4.1.1 Cognitive function 
Studies of patients with MPD included various measures of cognitive function, doses of ginkgo 
biloba, and durations of treatment. An overview of meta-analysis results is available in Table 13. 
Table 13: Summary of meta-analysis results for cognitive function in patients with MPD 

Outcome Analysis metric Dose 
(mg) 

Timepoint 
(weeks) 

Statistically 
significant 

Clinically 
meaningful 

ADAS-Cog Continuous 120 24 Yes Yes 

SKT Improve ≥3 points 240 24 Yes NAa 

Continuous 240 12 Yes No 

24 Yes Yes 

Verbal fluency Continuous 240 24 Yes Yes 

Abbreviations 

ADAS-Cog = Alzheimer's Disease Assessment Scale‐Cognitive, NA = not applicable, SKT = Syndrom-Kurz-Test. 

Notes 
 

e Please note that studies on these dosages of ginkgo biloba are reported in the main body of the report for the other 3 condi-
tions due to the relative sparsity of data for those conditions. 
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a = Dichotomous outcome, no determination for whether result is clinically meaningful.  

 

In patients with AD dementia or other dementia treated with 120 mg ginkgo biloba or placebo for 

24 weeks, ginkgo biloba was associated with statistically significantly improved cognitive function 

as measured by the Alzheimer's Disease Assessment Scale‐Cognitive (ADAS-Cog) score (MD -

1.03 [95% CI -1.66 to -0.39]; 3 RCTs; 789 patients; moderate certainty evidence) (Figure 6).f A 
systematic review identified published articles on the MCID of cognitive assessment tools.132 That 

review identified one study that derived a new MCID for ADAS-cog in patients with mild AD and 2 

studies that validated previously developed MCID thresholds for the ADAS-cog in patients with mild 

to moderate AD. Based on these studies, which all used anchor-based methods, the MCID is 3 

points on the ADAS-Cog. The identified effect estimate of 120 mg ginkgo biloba (1.03-point differ-

ence) may therefore not be clinically meaningful. This was also reflected in the SMD analysis (SMD 

-0.21 [95% CI -0.35 to -0.07]), in which the 95% CI showed a statistically significant effect but 

crossed the threshold of 0.2 between small effects and trivial/no effects (Figure 50), There was no 

statistical evidence of heterogeneity across these 3 trials. 

 

 

Figure 6: ADAS-Cog: 120 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

ADAS-Cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale, CI = confidence interval, FE = fixed effect, MD = 

mean difference, RE = random effects, SD = standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. ADAS-Cog scores range from 0 to 70, with lower scores 

indicating better cognitive functioning.133,134 

 

In patients with AD dementia or vascular dementia (including MID) treated with 240 mg ginkgo 

biloba or placebo for 24 weeks, ginkgo biloba was associated with statistically significantly im-

proved cognitive function as measured by the proportion of patients whose SKT score improved by 

≥3 points (RR 2.94 [95% CI 1.30 to 6.65]; 4 RCTs; 1’406 patients; moderate certainty evidence) 

 
f ADAS-Cog scores range from 0 to 70, with lower scores indicating better cognitive functioning. 
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(Figure 7). Two of these trials also reported results stratified by baseline condition (AD dementia 

vs. vascular dementia) (Figure 8). In the subgroup of patients with AD dementia, 240 mg ginkgo 

biloba was associated with statistically significantly higher rates of improvement in SKT score (RR 

4.68 [95% CI 1.10 to 19.96]; 2 RCTs; 547 patients). In the subgroup of patients with vascular de-

mentia, 240 mg ginkgo biloba was associated with non-significantly higher rates of improvement in 
SKT score (RR 4.20 [95% CI 0.56 to 31.22]; 2 RCTs; 252 patients). There was no statistically 

significant difference between subgroups (χ2 = 0.01, p = 0.9306).  

 
Figure 7: SKT improved by ≥3 points: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, RR = relative risk. 

 

Figure 8: SKT improved by ≥3 points: 240 mg ginkgo biloba vs. placebo at 24 weeks subgroup analysis 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, RE = random effects, RR = relative risk. 

 
In patients with AD dementia or vascular dementia treated with 240 mg ginkgo biloba or placebo 

for 12 weeks, ginkgo biloba was associated with statistically significantly improved cognitive func-

tion as measured by the SKT total score (MD -1.69 [95% CI -2.55 to -0.82; 4 RCTs; 1’233 patients) 



HTA Report 50 

(Figure 9).g The meta-analysis identified substantial heterogeneity across studies, but taken to-

gether, these studies show a statistically significant positive effect of ginkgo biloba compared with 

placebo. There is not a well-established MCID in the SKT total score in the literature, but both 

Napryeyenko 2007106,113-115 and the GOTADAY study105-109 used the SKT total score as one of their 

primary outcomes and based power calculations on an MCID of 2 points. Using this MCID, the 
observed effect estimate of a 1.69-point improvement after 12 weeks of treatment with ginkgo bi-

loba may not be clinically meaningful. However, based on the SMD meta-analysis, the data suggest 

that 12 weeks of treatment with 240 mg ginkgo biloba is associated with at least a small improve-

ment in cognitive function (SMD -0.82 [95% CI -1.3 to -0.33]) (Figure 51).  

Two of these trials also reported results stratified by baseline condition (AD dementia vs. vascular 

dementia) (Figure 10; SMD analysis available in Figure 52). In the subgroup of patients with AD 

dementia, 240 mg ginkgo biloba was associated with statistically significantly improved SKT score 

(MD -1.64 [95% CI -2.72 to -0.56; 2 RCTs; 547 patients). In the subgroup of patients with vascular 

dementia, 240 mg ginkgo biloba was associated with a non-significantly improved SKT score (MD 

-1.74 [95% CI -3.20 to -0.28]; 2 RCTs; 252 patients). There was no statistically significant difference 

between subgroups (χ2 = 0.01, p = 0.9147).  

 

Figure 9: SKT Total Score: 240 mg ginkgo biloba vs. placebo at 12 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = standard deviation, SKT = Syn-

drom-Kurz-Test. 

Notes 

Values per treatment arm are reported as mean change from baseline. SKT scores range from 0 to 27, with lower scores indi-

cating better cognitive functioning. 

 
g SKT scores range from 0 to 27, with lower scores indicating better cognitive functioning. 
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Figure 10: SKT Total Score: 240 mg ginkgo biloba vs. placebo at 12 weeks subgroup analysis 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = stand-

ard deviation, SKT = Syndrom-Kurz-Test. 

Notes 

Values per treatment arm are reported as mean change from baseline. SKT scores range from 0 to 27, with lower scores indi-

cating better cognitive functioning. 

 

Similar results were seen regarding the effect of 240 mg ginkgo biloba on SKT total score at 24 

weeks, although the additional treatment time appears to be associated with a stronger effect of 

ginkgo biloba (Figure 11). In patients with AD dementia or vascular dementia treated with 240 mg 

ginkgo biloba or placebo for 24 weeks, ginkgo biloba was associated with statistically significantly 

improved SKT scores (MD -2.32 [95% CI -3.82 to -0.83]; 4 RCTs; 1’406 patients; moderate certainty 
evidence). Although substantial statistical heterogeneity across studies introduces some uncer-

tainty regarding the true magnitude of effect, AD dementia and vascular dementia are degenerative 

diseases, and all 4 RCTs demonstrated that patients treated with 240 mg ginkgo biloba for 24 

weeks saw small improvements in cognitive function (mean change from baseline ranging from -

1.40 points to -3.20 points among patients treated with 240 mg ginkgo biloba). There is not a well-

established minimal clinically important difference in the SKT total score in the literature, although 

some original study authors used an MCID of 2 points to complete power calculations. Given this 

cutoff, an improvement of 2.32 points would be clinically meaningful. The SMD analysis indicates 

a large effect of ginkgo on the SKT total score at 24 weeks, although the 95% CI spans the thresh-

old of trivial/no effect (SMD -0.84 [95% CI -1.54 to -0.13]) (Figure 53).  

Three of these trials also reported subgroup data for patients with AD dementia and 2 reported 

subgroup data for vascular dementia (Figure 12; SMD analysis available in Figure 54). For the 
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subgroup of patients with AD dementia, treatment with 240 mg ginkgo biloba for 24 weeks was 

associated with statistically significantly improved SKT score compared with placebo (MD -2.42 

[95% CI -4.21 to -0.63]; 3 RCTs; 705 patients). For the subgroup of patients with vascular dementia, 

treatment with 240 mg ginkgo biloba for 24 weeks was associated with a non-significantly improved 

SKT score compared with placebo (MD -3.20 [95% CI –6.63 to 0.23]; 2 RCTs; 252 patients). There 
was no statistically significant difference between subgroups (χ2 = 0.16, p = 0.6933).  

 

Figure 11: SKT Total Score: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. SKT scores range from 0 to 27, with lower scores indi-

cating better cognitive functioning. 

 

Figure 12: SKT Total Score: 240 mg ginkgo biloba vs. placebo at 24 weeks subgroup analysis 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = stand-

ard deviation. 

Notes 
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Values per treatment arm are reported as mean change from baseline. SKT scores range from 0 to 27, with lower scores indi-

cating better cognitive functioning. 

 

Verbal fluency is a task in which patients are asked to name as many items in a particular category 

as possible within a specified time limit.135,136 In patients with AD dementia or vascular dementia 

treated with 240 mg ginkgo biloba or placebo for 24 weeks, ginkgo biloba was associated with a 

statistically significantly larger improvement in verbal fluency (MD 1.27 [95% CI 0.25 to 2.30]; 3 
RCTs; 1’201 patients; low certainty evidence) (Figure 13). No MCID for verbal fluency was reported 

in any of the included trials, nor could one be identified in the literature. The SMD analysis showed 

that there was a moderate effect on verbal fluency, but the 95% CI spans the threshold of trivial/no 

effect (SMD 0.77 [95% CI 0.02 to 1.52]) (Figure 55). There was substantial heterogeneity, intro-

ducing uncertainty regarding the true magnitude of effect, which may be related to the specific 

verbal fluency test used. Both Herrschaft 2012106,111,112 and the GOTADAY study105-109 stated that 

they utilised the verbal fluency test as adapted by Mahoney 2005,135 which asks participants to 

name as many animals as possible in one minute. In this adaptation, the maximum score is 10, 

even when the participant specifies more than 10 different animals. In contrast, Napryeyenko 2007 

referenced Rosen 1980,136 which presents multiple versions of the verbal fluency test (e.g. naming 

animals, naming words that start with the letters ‘C’, ‘F’, or ‘L’) with several different time limits and 

does not appear to limit the maximum score. Similar results were seen in both the AD dementia 

and vascular dementia subgroup analyses, each reported in 2 studies (Figure 14; SMD analysis 
available in Figure 56). In the subgroup of patients with AD dementia treated with 240 mg ginkgo 

biloba or placebo for 24 weeks, ginkgo biloba was associated with statistically significantly im-

proved verbal fluency compared with placebo (MD 1.55 [95% CI 0.08 to 3.02]; 2 RCTs; 547 pa-

tients). In the subgroup of patients with vascular dementia treated with 240 mg ginkgo biloba or 

placebo for 24 weeks, ginkgo biloba was associated with statistically significantly improved verbal 

fluency compared with placebo (MD 1.74 [95% CI 0.57 to 2.92]; 2 RCTs; 252 patients). There was 

no statistically significant difference between subgroups (χ2 = 0.04, p = 0.8365). 

 

Figure 13: Verbal Fluency Test: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = standard deviation. 
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Notes 

Values per treatment arm are reported as mean change from baseline. 

 

Figure 14: Verbal Fluency Test: 240 mg ginkgo biloba vs. placebo at 24 weeks subgroup analysis 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = stand-

ard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. 

Two RCTs reported on the effect of 240 mg ginkgo biloba on the incidence of AD and/or vascular 

dementia among people with existing MCI or memory impairment (Table 14).70,80,85,86 In adults who 

had consulted a physician for memory problems treated with 240 mg ginkgo biloba or placebo for 

a median of 5.0 years (interquartile range 2.9 to 5.1 years), there was no statistically significant 

difference in the cumulative incidence of AD (hazard ratio [HR] 0.84 [95% CI 0.60 to 1.18]; 2’820 

patients; p = 0.306). However, study authors noted that there was a statistically significant treat-
ment by time interaction, indicating that the proportional hazards assumption was violated and the 

relationship between ginkgo biloba and incidence of AD is not constant over time.80,85,86 Study au-

thors therefore reported the incidence of AD for each year of follow-up. For years 1 to 4, there were 

no statistically significant differences between ginkgo biloba and placebo. However, in year 5,h the 

incidence of AD was statistically significantly lower among adults treated with 240 mg ginkgo biloba 

compared to placebo (HR 0.49 [95% CI 0.25 to 0.96]; 1’834 patients; p = 0.034). Among adults with 

MCIi treated with 240 mg ginkgo biloba or placebo for a median of 6.1 years, there was no statisti-

cally significant difference in the cumulative incidence of AD or vascular dementia (HR 1.13 [95% 

 
h Includes diagnoses up to 63 months because the final assessment could be within 3 months of 5 years of follow-up. 
i MCI was defined as meeting both of the following criteria: (1) impaired at or below the 10th percentile of the Cardiovascular 
Health Study normative data on at least 2 of 10 neuropsychological test scores from each cognitive domain (memory, language, 
visuospatial abilities, attention, executive function), and (2) CDR global score of 0.5.  
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CI 0.85 to 1.50]; 482 patients; p = 0.39).70 Although both studies had low risk of bias in most do-

mains, the long follow-up time and nature of the population under study did result in a high risk of 

bias due to attrition for one study,80,85,86 while the other did not report patient dropout by treatment 

arm for the subgroup of patients with MCI.j70 Taken together, these studies provide low certainty 

evidence that 240 mg of ginkgo biloba is not statistically significantly different from placebo in pre-
venting incident cases of dementia in people with existing MCI or memory impairment. 

  

 
j The GEM study included both cognitively healthy adults and those with MCI. Studies of cognitively healthy adults were not eli-
gible for this review, so only data reported specifically for patients with MCI at baseline have been included here. 
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Table 14: Efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with MPD – incidence of dementia 

Outcome Study Timepoint 
(years) 

Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

Ginkgo bi-
loba  
Incidence 
per 100 PY 

Placebo  
Incidence 
per 100 
PY 

p-
value 

Effect 
HR (95% CI) 

Probable ADa Guid-
Age80,85,86b 

5 (cumula-
tive) 

61/1’406 (4.3) 73/1’414 (5.2) 1.20 1.40 0.306 0.84 (0.60 to 1.18)c 

1 10/1’406 (0.7) 14/1’414 (1.0) 0.80 1.12 0.416 0.72 (0.32 to 1.61) 

2 20/1’201 (1.7) 12/1’195 (1.0) 1.78 1.07 0.159 1.66 (0.81 to 3.40) 

3 13/1’071 (1.2) 12/1’095 (1.1) 1.27 1.15 0.796 1.11 (0.51 to 2.43) 

4 5/984 (0.5) 9/1’011 (0.9) 0.53 0.94 0.302 0.57 (0.19 to 1.69) 

≥5 13/911 (1.4) 26/923 (2.8) 1.51 3.01 0.034 0.49 (0.25 to 0.96) 

Pure AD or AD with vascular 
dementiaa 

5 70/1’406 (5.0) 84/1’414 (5.9) 1.40 1.60 0.267 NRc 

Any AD and/or vascular de-
mentiad 

GEM 
Study70e 

6.1 112/256 (43.8) 87/226 (38.5) 9.82 8.68 0.39 1.13 (0.85 to 1.50) 

Any ADd,f 104/256 (40.6) 83/226 (36.7) 9.12 8.28 0.51 1.10 (0.83 to 1.47) 

AD with vascular dementiad,f 24/256 (9.4) 22/226 (9.7) 2.10 2.20 0.89 0.96 (0.54 to 1.71) 

AD without vascular demen-
tiad,f 

80/256 (31.3) 61/226 (27) 7.02 6.09 0.40 1.15 (0.83 to 1.61) 

Vascular dementia without 
ADd,f 

2/256 (0.8) 3/226 (1.3) 0.18 0.30 0.56 0.59 (0.10 to 3.51) 

Abbreviations 
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AD = Alzheimer's disease, ADDTC = Alzheimer's Disease Diagnostic and Treatment Centers, CDR = Clinical Dementia Rating, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition, HR = hazard ratio, MMSE = Mini-Mental State Examination, MPD = mental performance deficits, NINCDS-ADRDA = National Institute of Neurological and Communica-

tive Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, NR = not reported, PY = person-years. 

Notes 

a = According to DSM-IV and NINCDS-ADRDA criteria. 

b = Included patients were those who had consulted a healthcare professional for memory problems and had an MMSE score >25, a Covi anxiety score <6, and a geriatric depression scale score <15. 

c = Authors of the original study reported that the proportional hazards assumption was not met for analyses at 5 years. The tests for proportional hazards were not reported for any other analyses. 

d = Defined as incident abnormalities in any of the 3 following categories: abnormal scores on ≥5 tests, including ≥1 memory test; abnormal scores on ≥4 tests, including ≥1 memory test, and failure to 

complete ≥1 neuropsychological test; or abnormalities in ≥2 cognitive domains (scored below age- and education-adjusted cutoffs in both tests of that domain), including ≥1 memory domain.  

e = Included patients were those who met both of the following criteria: (1) ≤10th percentile of Cardiovascular Health Study normative data, stratified by age and education, on ≥2 of 10 selected neuro-

psychological test scores from each cognitive domain, including memory, language, visuospatial abilities, attention, and executive function; and (2) CDR global score of 0.5. 

f = Patients were categorised by whether their dementia was (1) possible/probable AD (according to NINCDS-ADRDA criteria) and/or (2) vascular dementia (according to ADDTC criteria).  
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One trial reported that there was no statistically significant difference in the mean change from 

baseline in the total score on the ADAS-Cog after 26 weeks comparing patients with AD or probable 

AD receiving 120 mg ginkgo biloba and those receiving 240 mg ginkgo biloba (Table 15).116,117  

Table 15: Continuous efficacy results comparing 120 mg vs. 240 mg ginkgo biloba in patients with MPD – 
cognitive function 

Outcomea Ginkgo biloba 120 
mg 
Mean (95% CI)b 

Ginkgo biloba 240 mg 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

ADAS-Cog 1.6 (0.7 to 2.5) 1.3 (0.5 to 2.1) 0.32 0.3 (-0.9 to 1.5) 

Abbreviations 

AD = Alzheimer's disease, ADAS-Cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale, CI = confidence interval, 

DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, MD = mean difference, MMSE = Mini-Mental 

State Examination, MPD = mental performance deficits, NINCDS-ADRDA = National Institute of Neurological and Communica-

tive Disorders and Stroke - Alzheimer's Disease and Related Disorders Association. 

Notes 

a = All results in this table are from the same trial (Schneider 2005116,117) and at the same timepoint (26 weeks). Included pa-

tients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 

months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to avoid an over-repre-

sentation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 

MMSE score of ≥20. Note that this study also included a group treated with placebo; other dose comparisons are reported in 

relevant sections.  

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report. 

One RCT randomised 56 patients with mild-to-moderate AD dementia to receive either 120 mg 

ginkgo biloba or 4.5 mg rivastigmine for 24 weeks. Cognitive function was measured using scores 
on the Mini-Mental State Examination (MMSE) and Seven Minute Test (SMT) (Table 16).118 The 

original study authors reported that rivastigmine was statistically significantly better than ginkgo 

biloba (p<0.05); they stated that all statistical analyses utilised an analysis of variance (ANOVA) 

model including age, gender, and severity of cognitive impairment at baseline as factors. However, 

the original study authors reported only the resulting p-value for this comparison, rather than an 

estimate of the treatment effect and measure of precision. The mean difference and 95% CI were 

therefore calculated by the authors of this report using group-level data; the unadjusted differences 

did not appear to be statistically significant (very low evidence).  

Table 16: Continuous efficacy results comparing 120 mg ginkgo biloba vs. 4.5 mg rivastigmine in patients 
with MPD – cognitive function 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Rivastigmine 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

MMSE 16.8 (15.1 to 18.5) 17.5 (15.6 to 19.5) 0.05d -0.8 (-3.4 to 1.9) 
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Outcomea Ginkgo biloba 
Mean (95% CI)b 

Rivastigmine 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

SMT 213.0 (172.3 to 253.6) 201.2 (161.7 to 240.7) 0.05d 11.8 (-46.3 to 69.8) 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth 

Edition, MD = mean difference, MMSE = Mini-Mental State Examination, MPD = mental performance deficits, NINCDS-ADRDA 

= National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders As-

sociation, SMT = Seven Minute Test. 

Notes 

a = All results in this table are from the same trial (Nasab 2012118) and at the same timepoint (24 weeks). Included patients were 

those with probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) of mild to moderate severity, defined as an 

MMSE score of 10 to 24 at screening.  

b = Mean value at timepoint. 

c = Calculated by the authors of this report. 

d = These p-values were reported by the authors of the original study. They were based on analysis of variance models that 

included age, sex, and severity of cognitive impairment at baseline. Original study authors did not report an estimate of the dif-

ference between treatment groups for any outcome. 

A single 3-arm trial randomised patients with probable AD of mild to moderate severity to receive 

240 mg ginkgo biloba alone, 10 mg donepezil alone, or 240 mg ginkgo biloba combined with 10 

mg donepezil for 22 weeks. There was no statistically significant difference across treatment arms 

in the proportion of patients whose SKT score improved by at least 4 points (1 RCT; 93 patients; p 

= 0.40; very low evidence) (Table 17).119 

Table 17: Categorical efficacy results comparing 240 mg ginkgo biloba with or without 10 mg donepezil 
vs. 10 mg donepezil alone in patients with MPD – cognitive function 

Outcomea Ginkgo 
biloba + 
donepezil 
n/N (%) 

Donepezil 
alone n/N 
(%) 

Ginkgo 
biloba 
alone 
n/N (%) 

p-
value 

Effect RR (95% CI)b 

Ginkgo biloba 
+ donepezil vs. 
donepezil 
alone 

Ginkgo biloba 
alone vs. 
donepezil 
alone 

SKT im-
proved by 
≥4 points 

14/31 (45) 12/32 (38) 11/30 
(36) 

0.40 1.20 (0.67 to 
2.18) 

0.98 (0.51 to 
1.87) 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, CT = computed tomography, DSM-IV = Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition, MPD = mental performance deficits, MRI = magnetic resonance imaging, NINCDS-ADRDA = 

National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Asso-

ciation, RR = relative risk, SKT = Syndrom-Kurz-Test, TE4D = Test for the Early Detection of Dementia from Depression. 
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Notes 

a = All results in this table are from the same trial (Yancheva 2009119) and at the same timepoint (22 weeks). Included patients 

were those with probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) of mild to moderate severity, defined 

as a score <36 on the cognitive part of the TE4D, between 9 and 23 on the SKT test battery, and <6 on the Clock-Drawing Test. 

A CT or MRI scan no more than one year old had to be consistent with the diagnosis of probable AD. 

b = Calculated by the authors of this report. 

Among patients with probable AD of mild to moderate severity treated for 22 weeks, there was no 

statistically significant difference between 240 mg ginkgo biloba alone, 10 mg donepezil alone, or 

240 mg ginkgo biloba combined with 10 mg donepezil in terms of cognitive function as measured 

by the Clock-Drawing Test (p = 0.30), SKT total score (p = 0.08), or verbal fluency test (p = 0.47) 

(Table 18).119 

Table 18: Continuous efficacy results comparing 240 mg ginkgo biloba with or without 10 mg donepezil 
vs. 10 mg donepezil alone in patients with MPD – cognitive function 

Outcomea Ginkgo bi-
loba + 
donepezil 
Mean (95% 
CI)b 

Donepezil 
alone 
Mean 
(95% CI)b 

Ginkgo 
biloba 
alone 
Mean 
(95% CI)b 

p-
value 

Effect MD (95% CI)c 

Ginkgo bi-
loba + 
donepezil vs. 
donepezil 
alone 

Ginkgo bi-
loba alone 
vs. 
donepezil 
alone 

CDT 0.8 (0.3 to 
1.3) 

0.7 (0.2 to 
1.2) 

1.4 (0.6 to 
2.2) 

0.30 0.1 (-0.6 to 
0.8) 

0.7 (-0.3 to 
1.7) 

SKT total 
score 

-3.5 (-4.7 to -
2.3) 

-2.5 (-3.7 
to -1.3) 

-1.8 (-3.4 
to -0.2) 

0.08 -1.0 (-2.7 to 
0.7) 

0.7 (-1.3 to 
2.7) 

Verbal 
Fluency 
Test 

1.8 (0.7 to 
2.9) 

0.8 (-0.2 to 
1.8) 

1.4 (0.4 to 
2.4) 

0.47 1.0 (-0.5 to 
2.5) 

0.6 (-0.8 to 
2.0) 

Abbreviations 

AD = Alzheimer's disease, CDT = Clock-Drawing Test, CI = confidence interval, CT = computed tomography, DSM-IV = Diag-

nostic and Statistical Manual of Mental Disorders, Fourth Edition, MD = mean difference, MPD = mental performance deficits, 

MRI = magnetic resonance imaging, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and 

Stroke - Alzheimer's Disease and Related Disorders Association, SKT = Syndrom-Kurz-Test, TE4D = Test for the Early Detec-

tion of Dementia from Depression. 

Notes 

a = All results in this table are from the same trial (Yancheva 2009119) and at the same timepoint (22 weeks). Included patients 

were those with probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) of mild to moderate severity, defined 

as a score <36 on the cognitive part of the TE4D, between 9 and 23 on the SKT test battery, and <6 on the Clock-Drawing Test. 

A CT or MRI scan no more than one year old had to be consistent with the diagnosis of probable AD. 

b = Mean absolute change from baseline. 
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c = Calculated by the authors of this report. 

6.2.4.1.2 Behavioural changes/mood 
Studies of patients with MPD reporting on behavioural changes/mood included various analysis 
methods and timepoints. An overview of meta-analysis results is available in Table 19. 
Table 19: Summary of meta-analysis results for behavioural changes/mood in patients with MPD 

Outcome Analysis metric Dose 
(mg) 

Timepoint 
(weeks) 

Statistically 
significant 

Clinically 
meaningful 

NPI total score Improve ≥4 points 240 24 Borderline NAa 

Continuous 240 12 Yes No 

24 Yes Yes 

Abbreviations 

NA = not applicable, NPI = Neuropsychiatric Inventory. 

Notes 

a = Dichotomous outcome, no determination for whether result is clinically meaningful.  

In patients with MCI, AD dementia, or vascular dementia treated with 240 mg ginkgo biloba or 

placebo for 24 weeks, ginkgo biloba was associated with a non-significantly larger proportion of 

patients showing improvement of at least 4 points on the NPI Composite Total Score (RR 2.50 

[95% CI 0.99 to 6.32]; 4 RCTs; 1’369 patients; moderate certainty evidence) (Figure 15).k When 

restricting the analysis to patients with AD dementia or vascular dementia, those treated with 240 

mg ginkgo biloba were statistically significantly more likely to improve by at least 4 points on the 
NPI Composite Total Score (RR 4.25 [95% CI 1.55 to 11.63]; 2 RCTs; 799 patients) (Figure 16). 

Both trials also reported results stratified by type of dementia (AD dementia vs. vascular dementia) 

(Figure 16). Among the subgroup of patients with AD dementia, 240 mg ginkgo biloba was asso-

ciated with a non-significantly larger proportion of patients showing improvement of at least 4 points 

on the NPI Composite Total Score (RR 4.87 [95% CI 0.74 to 32.20]; 2 RCTs; 547 patients). Simi-

larly, in patients with vascular dementia, 240 mg ginkgo biloba was associated with a non-signifi-

cantly larger proportion of patients showing improvement of at least 4 points on the NPI Composite 

Total Score (RR 3.81 [95% CI 0.79 to 18.33]; 2 RCTs; 252 patients). There was no statistically 

significant difference between subgroups (χ2 = 0.04, p = 0.8448).  

Across all meta-analyses of NPI, Napryeyenko 2007106,113-115 showed a much stronger effect of 

ginkgo biloba on neuropsychiatric symptoms; the reasons behind this are uncertain, particularly 

given the similarities in population with the GOTADAY study.105-109 Both studies included patients 

at least 50 years of age with one of the following diagnoses: probable AD (NINCDS-ADRDA crite-
ria); possible AD with cerebrovascular disease (NINDS-AIREN criteria); or probable vascular de-

mentia (NINDS-AIREN criteria). Both studies also required that patients have a SKT total score 

 
k NPI Composite Total Score ranges from 0 to either 120 (10 domains) or 144 (12 domains), with higher scores indicating more 
intense psychiatric symptoms. 
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from 9 to 23 (both inclusive), as well as a score of at least 5 on the NPI, with at least one item score 

of at least 3 (excluding delusion or hallucination). However, patients in the GOTADAY study had 

slightly lower mean NPI Composite Total Score at baseline (ginkgo biloba: 16.4 [SD 8.1]; placebo: 

17.0 [SD 8.2]) compared with patients in Napryeyenko 2007 (ginkgo biloba: 21.3 [SD 9.5]; placebo: 

21.6 [SD 9.9]). A secondary analysis of the GOTADAY study found that, among patients treated 
with placebo, those with higher NPI scores (>18 points) at baseline had faster deterioration than 

those with lower NPI scores (<12 points) at baseline.137 This faster deterioration was not seen 

among patients treated with ginkgo biloba, so the net benefit of ginkgo biloba was larger among 

patients with higher NPI scores at baseline. Although there is insufficient published data to be cer-

tain, it is possible that the higher NPI baseline scores in Napryeyenko 2007 explain some of the 

difference in treatment effects between Napryeyenko 2007 and the GOTADAY study.  

 

Figure 15: NPI Composite Total Score improved by ≥4 points: 240 mg ginkgo biloba vs. placebo at 24 
weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, NPI = Neuropsychiatric Inventory, RE = random effects, RR = relative risk. 
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Figure 16: NPI Composite Total Score improved by ≥4 points: 240 mg ginkgo biloba vs. placebo at 24 
weeks subgroup analysis 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, FE = fixed effect, NPI = Neuropsychiatric Inventory, RE = random effects, 

RR = relative risk. 

In patients with MCI, AD, or dementia, treatment with 240 mg ginkgo biloba or placebo for 12 weeks 

was associated with statistically significant improvement in neuropsychiatric symptoms as meas-

ured by the NPI Composite Total Score (MD -2.18 [95% CI -4.02 to -0.34]; 4 RCTs; 1’374 patients) 

(Figure 17). Three of these trials defined clinical response on the NPI as a difference of at least 4 

points, although only Gavrilova 2014 provided a reference for this MCID.105-109,113-115,138 Based on 

this cutoff, the estimated effect of ginkgo biloba (a 2.18-point improvement) may not be clinically 

meaningful after 12 weeks (see following paragraphs for analysis after 24 weeks of treatment). This 

is similarly reflected in the SMD analysis, where the 95% CI spans the threshold of trivial/no effect 

(SMD -0.54 [95% CI -1.08 to -0.01]) (Figure 57). 

Two of these trials reported subgroup data for patients with AD and vascular dementia (Figure 18; 

SMD analysis available in Figure 58). In patients with AD dementia, 240 mg ginkgo biloba was 

associated with non-significantly larger improvement NPI Composite Total Score (MD -2.95 [95% 
CI -6.58 to 0.68]; 2 RCTs; 547 patients). Similarly, in patients with vascular dementia, 240 mg 

ginkgo biloba was associated with non-significantly larger improvement NPI Composite Total Score 

(MD -3.22 [95% CI -7.33 to 0.89]; 2 RCTs; 252 patients). There was no statistically significant 

difference between subgroups (χ2 = 0.01, p = 0.9219). 

 

Figure 17: NPI Composite Total Score: 240 mg ginkgo biloba vs. placebo at 12 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, NPI = Neuropsychiatric Inventory, RE = random effects, SD = 

standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. NPI Composite Total Score ranges from 0 to either 120 

(10 domains) or 144 (12 domains), with higher scores indicating more intense psychiatric symptoms.139 
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Figure 18: NPI Composite Total Score: 240 mg ginkgo biloba vs. placebo at 12 weeks subgroup analysis 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = stand-

ard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. NPI Composite Total Score ranges from 0 to either 120 

(10 domains) or 144 (12 domains), with higher scores indicating more intense psychiatric symptoms.139 

 

The results for the NPI Composite Total Score at 24 weeks were largely similar to those at 12 

weeks. In patients with MCI, AD, or dementia treated with 240 mg ginkgo biloba or placebo for 24 

weeks, there was statistically significantly more improvement in the NPI Composite Total Score in 
patients treated with 240 mg ginkgo biloba (MD -4.03 [95% CI -7.32 to -0.74]; 4 RCTs; 1’360 pa-

tients; moderate certainty evidence) (Figure 19). As seen in previous analyses, Napryeyenko 

2007106,113-115 showed a much stronger effect of ginkgo biloba, which may be related to the severity 

of neuropsychiatric symptoms at baseline. As noted in the previous paragraph, 3 of these trials 

defined clinical response on the NPI as a difference of at least 4 points, although the methods for 

determining this MCID were not reported.105-109,113-115,138 Based on this MCID, the estimated treat-

ment effect of 240 mg ginkgo biloba seen at 24 weeks (a 4.03-point improvement) represents a 

clinically meaningful response. In another trial conducted in patients with AD, authors determined 

the MCID by calculating 0.4 of the SD of the change from baseline over one year; based on that 

analysis, the MCID for NPI was 8 points.140 However, this MCID analysis used a distribution-based 

approach to determining the MCID and therefore cannot capture what difference is actually mean-

ingful to patients or their caregivers. Based on the SMD analysis, treatment with 240 mg ginkgo 

biloba was associated with a moderate effect on the NPI Composite Total Score, but the 95% CI 
includes the threshold for trivial/no effect (SMD -0.72 [95% CI -1.36 to -0.08]) (Figure 59).  
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Two of these trials reported subgroup data for patients with AD and vascular dementia (Figure 20; 

SMD analysis available in Figure 60). Compared with placebo, treatment with 240 mg ginkgo biloba 

for 24 weeks was associated with statistically significantly larger improvement NPI Composite Total 

Score for patients with either AD dementia (MD -5.75 [95% CI -10.94 to -0.55]; 2 RCTs; 547 pa-

tients) or vascular dementia (MD -6.63 [95% CI -13.09 to -0.17]; 2 RCTs; 252 patients). There was 
no statistically significant difference between subgroups (χ2 = 0.04, p = 0.8350). 

 

Figure 19: NPI Composite Total Score: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, NPI = Neuropsychiatric Inventory, RE = random effects, SD = 

standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. NPI Composite Total Score ranges from 0 to either 120 

(10 domains) or 144 (12 domains), with higher scores indicating more intense psychiatric symptoms.139 

 

Figure 20: NPI Composite Total Score: 240 mg ginkgo biloba vs. placebo at 24 weeks subgroup analysis 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, MD = mean difference, NPI = Neuropsychiatric Inventory, 

RE = random effects, SD = standard deviation. 
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Notes 

Values per treatment arm are reported as mean change from baseline. NPI Composite Total Score ranges from 0 to either 120 

(10 domains) or 144 (12 domains), with higher scores indicating more intense psychiatric symptoms.139 

 

A single RCT of 195 patients with mild to moderate cognitive impairment reported on the effect of 

12 weeks of treatment with either 120 mg ginkgo biloba compared with placebo on the Nürnberger-

Alters-Rating [Nuremberg Age Rating] (NAR), a subscale of the Nürnberger-Alters-Inventar [Nu-

remberg Age Inventory] (NAI) (Table 20). Although there was no statistically significant difference 
in the proportion of patients who improved on either the NAR Total Score or the NAR Mood Score, 

statistically significantly more patients treated with 120 mg ginkgo biloba showed improvement in 

the NAR Performance Score (RR 1.16 [95% CI 1.00 to 1.34]; 1 RCT; 195 patients).78 

Table 20: Categorical efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with MPD – 
behavioural changes/mood 

Outcomea Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Improvement in NAR Total 83/103 (80.6) 68/92 (73.9) 0.133 1.09 (0.93 to 
1.27) 

Improvement in NAR Perfor-
mance 

88/103 (85.4) 68/92 (73.9) 0.022 1.16 (1.00 to 
1.34) 

Improvement in NAR Mood 82/103 (79.6) 69/92 (75.0) 0.221 1.06 (0.91 to 
1.24) 

Abbreviations 

CI = confidence interval, DSM-III = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, ICD-9 = International 

Classification of Diseases, Ninth Revision, NAR = Nuremberg Age Rating, RR = relative risk, SCAG = Sandoz Clinical Assess-

ment Geriatric Scale. 

Notes 

a = All results in this table are from the same trial (Oswald 199778) and at the same timepoint (12 weeks). Included patients were 

those with mild to moderate cognitive disorders of old age (DSM-III, Cat. 1 or ICD-9 No. 290), whose cognitive performance ac-

cording to SCAG was between 40 and 90, and who also achieved an average score of at least 3.5 in items 2 to 3 to 6, and 8, 

and a total score of 24 in items 1 to 8, with none of these items having a score of 7. 

b = Calculated by the authors of this report. 

 

Two additional trials reported on neuropsychiatric symptoms in patients receiving either 120 mg 

ginkgo biloba or placebo (very low certainty evidence) (Table 21). In patients with vascular cogni-

tive impairment, 12 weeks of treatment with 120 mg ginkgo biloba was associated with borderline 

significant improvement in the Sandoz Clinical Assessment Geriatric Scale (SCAG) total score (MD 

6.6 [95% CI 0.0 to 13.2]; 1 RCT; 39 patients).81 Similar results were seen after 24 weeks of 
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treatment with either 120 mg ginkgo biloba or placebo (MD 6.9 [95% CI -0.3 to 13.2]; 1 RCT; 39 

patients). The DIGGER trial reported a borderline significant effect of 120 mg ginkgo biloba on the 

NPI Composite Total Score (MD -4.512 [95% CI -9.176 to 0.152]; 1 RCT; 88 patients).83,84  

Table 21: Continuous efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with MPD – 
behavioural changes/mood 

Out-
come 

Timepoint 
(weeks) 

Study Ginkgo biloba 
Mean (95% 
CI)a 

Placebo 
Mean (95% CI)a 

p-
value 

Effect 
MD 
(95% CI) 

SCAG 12 NCT 
0044648581b 

45.7 (40.1 to 
51.3) 

39.1 (36.0 to 
42.2) 

NR 6.6 (0.0 
to 13.2)c 

24 NCT 
0044648581b 

43.6 (37.2 to 
50.0) 

36.7 (34.0 to 
39.4) 

0.676d 6.9 (-0.3 
to 14.1)c 

NPI 
Compo-
site - to-
tal score 

24 DIG-
GER83,84e 

NR NR 0.061 -4.512 (-
9.176 to 
0.152) 

Abbreviations 

CI = confidence interval, MD = mean difference, MMSE = Mini-Mental State Examination, MPD = mental performance deficit, 

NPI = Neuropsychiatric Inventory, NR = not reported, SCAG = Sandoz Clinical Assessment Geriatric Scale. 

Notes 

a = Mean value at timepoint. 

b = Included patients were those with vascular cognitive impairment based on cerebrovascular insufficiency and a Folstein 

MMSE score of >20 and ≤28. 

c = Calculated by the authors of this report. 

d = This study included a third treatment arm that is not approved in Switzerland and is therefore ineligible for this review. This 

p-value is a comparison across all 3 treatment groups. 

e = Included patients were those with a clinical diagnosis of dementia made by the referring clinician. 

f = Reported by study authors. Adjusted estimate. 

 

Based on a single trial in 96 patients with probable AD treated with 240 mg ginkgo biloba alone, 10 

mg donepezil alone, or 240 mg ginkgo biloba combined with 10 mg donepezil for 22 weeks, there 

was no statistically significant difference in either depression (p = 0.98 across 3 treatment groups) 

or neuropsychiatric symptoms more broadly (p = 0.75 across 3 treatment groups) (Table 22). De-

pression was measured using the Hamilton Depression Rating Scale (HAMD), while neuropsychi-
atric symptoms were assessed using the NPI Composite Total Score. There was no statistically 

significant difference between 240 mg ginkgo biloba and 10 mg donepezil, nor any additive effect 

of ginkgo biloba when combined with donepezil vs. donepezil alone.  
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Table 22: Continuous efficacy results comparing 240 mg ginkgo biloba with or without 10 mg donepezil 
vs. 10 mg donepezil alone in patients with MPD – behavioural changes/mood 

Outcomea Ginkgo bi-
loba + 
donepezil 
Mean (95% 
CI)b 

Donepezil 
alone 
Mean 
(95% CI)b 

Ginkgo 
biloba 
alone 
Mean 
(95% CI)b 

p-
value 

Effect MD (95% CI)c 

Ginkgo bi-
loba + 
donepezil vs. 
donepezil 
alone 

Ginkgo bi-
loba alone 
vs. 
donepezil 
alone 

HAMD -2.3 (-3.6 to -
1.0) 

-1.9 (-3.1,  
-0.7) 

-1.9 (-2.9 
to -0.9) 

0.98 -0.4 (-2.2 to 
1.4) 

0.0 (-1.6 to 
1.6) 

NPI Com-
posite To-
tal Score 

-8.2 (-11.3 to 
-5.1) 

-7.6 (-10.3 
to -4.9) 

-6.4 (-9.0 
to -3.8) 

0.75 -0.6 (-4.8 to 
3.6) 

1.2 (-2.7 to 
5.1) 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, CT = computed tomography, DSM-IV = Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition, HAMD = Hamilton Depression Rating Scale, MD = mean difference, MPD = mental perfor-

mance deficit, MRI = magnetic resonance imaging, NINCDS-ADRDA = National Institute of Neurological and Communicative 

Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, NPI = Neuropsychiatric Inventory, SKT = Syn-

drom-Kurz-Test, TE4D = Test for the Early Detection of Dementia from Depression. 

Notes 

a = All results in this table are from the same trial (Yancheva 2009119) and at the same timepoint (22 weeks). Included patients 

were those with probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) of mild to moderate severity, defined 

as a score <36 on the cognitive part of the TE4D, between 9 and 23 on the SKT test battery, and <6 on the Clock-Drawing Test. 

A CT or MRI scan no more than one year old had to be consistent with the diagnosis of probable AD. 

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report. 

6.2.4.1.3 Functional status 
Multiple meta-analyses of functional status in patients with MPD were conducted based on the 
available data. An overview of meta-analysis results is available in Table 23. 
Table 23: Summary of meta-analysis results for functional status in patients with MPD 

Outcome Analysis metric Dose 
(mg) 

Timepoint 
(weeks) 

Statistically 
significant 

Clinically 
meaningful 

GERRI Continuous 120 24 Borderline Unknowna 

ADL-IS Continuous 240 24 Yes Yes 

Abbreviations 

ADL-IS = Activities of Daily Living International Scale, GERRI = Geriatric Evaluation by Relative's Rating Instrument, MCID = 

minimal clinically important difference, SMD = standardised mean difference. 
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Notes 

a = No MCID was identified for GERRI, so the SMD analysis was utilized to assess whether the result was clinically meaningful. 

The SMD estimate indicates a small but clinically meaningful effect, but this effect was not statistically significant. 

A meta-analysis was conducted in 3 RCTs (789 patients) that reported functional status as meas-

ured by the Geriatric Evaluation by Relative's Rating Instrument (GERRI) in patients with AD de-

mentia or other dementia treated with 120 mg ginkgo biloba or placebo for 24 weeks (Figure 21). 

There was a borderline statistically significant effect of 120 mg ginkgo biloba on GERRI scores (MD 

-0.08 [95% CI -0.16 to 0.00]; 3 RCTs; 789 patients; low certainty evidence). There was moderate 
heterogeneity across the 3 studies, largely driven by the lack of effect of 120 mg ginkgo biloba in 

Schneider 2005.116,117 In contrast, both the DIGGER trial83,84 and Le Bars 199798-101 reported a 

statistically significantly larger improvement in GERRI scores compared with placebo. Because no 

MCID could be identified in the literature, the SMD analysis was used to determine clinical rele-

vance. The SMD estimate indicates a small effect of 120 mg ginkgo biloba on GERRI total score, 

but this effect was not statistically significant (SMD -0.22 [95% CI -0.47 to 0.02]) (Figure 61).  

 

Figure 21: GERRI: 120 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, GERRI = Geriatric Evaluation of Relative's Rating Instrument, MD = mean difference, 

RE = random effects, SD = standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. The GERRI consists of 49 items to assess the frequency 

of complaints related to functioning, with higher scores indicating more severe functional impairment.141 

 

Two RCTs assessed the impact of 240 mg ginkgo biloba vs. placebo on functional status in patients 

with AD dementia or vascular dementia, measured using the ADL-IS. Compared with placebo, 24 

weeks of treatment with 240 mg ginkgo biloba was associated with statistically significantly larger 

improvements in ADL-IS score (MD -0.17 [95% CI -0.22 to -0.12]; 2 RCTs; 806 patients; high cer-

tainty evidence) (Figure 22). There was little to no heterogeneity across studies. However, neither 
of these RCTs defined an MCID for the ADL-IS, nor could one be identified in a search of the 

literature. The SMD analysis indicated that this represents a moderate treatment effect, and the 
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95% CI provides evidence that 240 mg ginkgo biloba is likely to result in at least a small effect on 

functional status (SMD -0.5 [95% CI -0.64 to -0.36]) (Figure 62). 

 

Figure 22: ADL-IS: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

ADL-IS = Activities of Daily Living International Scale, CI = confidence interval, FE = fixed effect, MD = mean difference, RE = 

random effects, SD = standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. The ADL-IS score is the average of up to 40 items, each 

scored from 0 to 4, with higher scores indicating more severe functional impairment.142 

 

A single trial compared functional status for patients with AD or probable AD treated with 120 mg 

ginkgo biloba, 240 mg ginkgo biloba, and placebo for 26 weeks (Table 24).l There was no evidence 
of a statistically significant difference between 120 mg and 240 mg ginkgo biloba in either the 

GERRI (MD 0.0 [95% CI -0.1 to 0.1]; 1 RCT; 339 patients) or the Progressive Deterioration Scale 

(PDS) (MD -1.0 [95% CI -3.0 to 1.0]; 1 RCT; 339 patients).  

Table 24: Continuous efficacy results comparing 120 mg vs. 240 mg ginkgo biloba in patients with MPD – 
functional status 

Outcomea Ginkgo biloba 120 mg 
Mean (95% CI)b 

Ginkgo biloba 240 mg 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

GERRI 0.1 (0.0 to 0.2) 0.1 (0.0 to 0.2) 0.42 0.0 (-0.1 to 0.1) 

PDS -5.6 (-6.9 to -4.3) -4.6 (-6.1 to -3.1) 0.70 -1.0 (-3.0 to 
1.0) 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, GERRI = Geriatric Evaluation by Relative's Rating Instrument, MD = mean 

difference, MMSE = Mini-Mental State Examination, MPD = mental performance deficit, NINCDS-ADRDA = National Institute of 

Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, PDS = Pro-

gressive Deterioration Scale. 

Notes 

 
l Note that comparisons of 120 mg ginkgo biloba vs. placebo and 240 mg vs. placebo are reported in the relevant sections. 
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a = All results in this table are from the same trial (Schneider 2005116,117) and at the same timepoint (26 weeks). Included pa-

tients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 

months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to avoid an over-repre-

sentation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 

MMSE score of ≥20. Note that this study also included a group treated with placebo; other dose comparisons are reported in 

relevant sections.  

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report. 

 

An RCT compared the effect of 22 weeks of treatment with 240 mg ginkgo biloba with or without 

10 mg donepezil vs. donepezil alone on the functional status of patients with probable AD. Authors 

of the original study reported the proportion of patients with improvement on Gottfries-Bråne-Steen 

Scale (GBS) total score and ADL subscale (Table 25), as well as the mean change from baseline 
on the GBS total score and GBS-ADL subscale (Table 26). For all analyses, there was no evidence 

of a statistically significant difference between treatment groups after 22 weeks. 

Table 25: Categorical efficacy results comparing 240 mg ginkgo biloba with or without 10 mg donepezil 
vs. 10 mg donepezil alone in patients with MPD – functional status 

Outcomea Ginkgo 
biloba + 
donepezil 
n/N (%) 

Donepezil 
alone n/N 
(%) 

Ginkgo 
biloba 
alone 
n/N (%) 

p-
value 

Effect RR (95% CI)b 

Ginkgo biloba 
+ donepezil 
vs. donepezil 
alone 

Ginkgo biloba 
alone vs. 
donepezil 
alone 

GBS-ADL, 
Improve-
ment  

12/31 (39) 11/32 (34) 11/30 
(36) 

0.70 1.13 (0.59 to 
2.16) 

1.07 (0.55 to 
2.09) 

GBS total, 
Improve-
ment 

24/31 (77) 20/32 (63) 21/30 
(68) 

0.19 1.24 (0.89 to 
1.72) 

1.12 (0.78 to 
1.60) 

Abbreviations 

AD = Alzheimer's disease, ADL = activities of daily living, CI = confidence interval, CT = computed tomography, DSM-IV = Diag-

nostic and Statistical Manual of Mental Disorders, Fourth Edition, GBS = Gottfries-Bråne-Steen Scale, MRI = magnetic reso-

nance imaging, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's 

Disease and Related Disorders Association, RR = relative risk, SKT = Syndrom-Kurz-Test, TE4D = Test for the Early Detection 

of Dementia from Depression. 

Notes 

a = All results in this table are from the same trial (Yancheva 2009119) and at the same timepoint (22 weeks). Included patients 

were those with probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) of mild to moderate severity, defined 
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as a score <36 on the cognitive part of the TE4D, between 9 and 23 on the SKT test battery, and <6 on the Clock-Drawing Test. 

A CT or MRI scan no more than one year old had to be consistent with the diagnosis of probable AD. 

b = Calculated by the authors of this report. 

Table 26: Continuous efficacy results comparing 240 mg ginkgo biloba with or without 10 mg donepezil 
vs. 10 mg donepezil alone in patients with MPD – functional status 

Outcomea Ginkgo bi-
loba + 
donepezil 
Mean (95% 
CI)b 

Donepezil 
alone 
Mean 
(95% CI)b 

Ginkgo 
biloba 
alone 
Mean 
(95% CI)b 

p-
value 

Effect MD (95% CI)c 

Ginkgo bi-
loba + 
donepezil vs. 
donepezil 
alone 

Ginkgo bi-
loba alone 
vs. 
donepezil 
alone 

GBS-ADL -0.5 (-1.8 to 
0.8) 

-0.1 (-1.0 
to 0.8) 

-0.8 (-1.7 
to 0.1) 

0.68 -0.4 (-2.0 to 
1.2) 

-0.7 (-1.9 to 
0.5) 

GBS total 
score 

-5.9 (-8.5 to -
3.3) 

-4.5 (-7.7 
to -1.3) 

-3.7 (-6.7 
to -0.7) 

0.62 -1.4 (-5.5 to 
2.7) 

0.8 (-3.7 to 
5.3) 

Abbreviations 

AD = Alzheimer's disease, ADL = activities of daily living, CI = confidence interval, CT = computed tomography, DSM-IV = Diag-

nostic and Statistical Manual of Mental Disorders, Fourth Edition, GBS = Gottfries-Bråne-Steen Scale, MD = mean difference, 

MRI = magnetic resonance imaging, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and 

Stroke - Alzheimer's Disease and Related Disorders Association, SKT = Syndrom-Kurz-Test, TE4D = Test for the Early Detec-

tion of Dementia from Depression. 

Notes 

a = All results in this table are from the same trial (Yancheva 2009119) and at the same timepoint (22 weeks). Included patients 

were those with probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) of mild to moderate severity, defined 

as a score <36 on the cognitive part of the TE4D, between 9 and 23 on the SKT test battery, and <6 on the Clock-Drawing Test. 

A CT or MRI scan no more than one year old had to be consistent with the diagnosis of probable AD. 

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report. 

6.2.4.1.4 Health-related quality of life 

Based on a meta-analysis of 2 RCTs including 806 patients with AD dementia or vascular dementia, 

240 mg ginkgo biloba for 24 weeks is associated with statistically significantly improved HRQoL 

compared with placebo, as measured by the DEMQOL-proxy total score at 24 weeks (MD 2.00 

[95% CI 0.85 to 3.15]; 2 RCTs; 806 patients; moderate certainty evidence) (Figure 23). There was 

minimal heterogeneity across studies. However, it is uncertain whether the mean difference of 2.00 

points between ginkgo biloba and placebo is clinically meaningful; neither included trial reported 

an MCID for the DEMQOL-proxy, and only an MCID for the original DEMQOL could be identified 

in the literature. The MCID for the DEMQOL is 5 to 6 points,143 but the DEMQOL and the DEMQOL-

proxy have different score ranges, and the DEMQOL is not appropriate for use in patients with 
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severe dementia.144 Based on the SMD analysis, there is probably a small treatment effect, but it 

is possible that the treatment effect is trivial (SMD 0.24 [95% CI 0.10 to 0.38]) (Figure 63).  

 

Figure 23: DEMQOL-proxy total score: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, DEMQOL-proxy = Dementia-Related Quality of Life-proxy, FE = fixed effect, MD = mean difference, 

RE = random effects, SD = standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. DEMQOL-proxy total scores range from 31 to 124, with 

higher scores indicating better quality of life.145  

 

Although a meta-analysis was not possible, neither of the 2 RCTs reporting HRQoL results com-

paring 120 mg ginkgo biloba with placebo showed an effect of ginkgo biloba. In one trial, patients 

with mild to moderate cognitive impairment were treated with 120 mg ginkgo biloba or placebo for 

12 weeks, and there was no statistically significant difference in the proportion of patients who 

improved on the Nuremberg Self-Assessment Scale, a subscale of the NAI (Table 27).78 In the 

DIGGER trial, there was no statistically significant difference between 120 mg ginkgo biloba and 

placebo in either the carer-rated Quality of Life-Alzheimer’s Disease (QoL-AD) (p = 0.222; 176 

patients) or participant-rated QoL-AD (p = 0.787; 176 patients) after 24 weeks of treatment (Table 
28).83,84  

Table 27: Categorical efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with MPD – 
HRQoL 

Outcomea Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Improvement in Nuremberg Ag-
ing Self-Assessment Scale 

50/103 (48.5) 43/92 (46.7) 0.401 1.04 (0.77 to 
1.40) 

Abbreviations 

CI = confidence interval, DSM-III = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, ICD-9 = International 

Classification of Diseases, Ninth Revision, RR = relative risk, SCAG = Sandoz Clinical Assessment Geriatric Scale. 

Notes 
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a = All results in this table are from the same trial (Oswald 199778) and at the same timepoint (12 weeks). Included patients were 

those with mild to moderate cognitive disorders of old age (DSM-III, Cat. 1 or ICD-9 No. 290), whose cognitive performance 

according to SCAG was between 40 and 90, and who also achieved an average score of at least 3.5 in items 2 to 3 to 6, and 8, 

and a total score of 24 in items 1 to 8, with none of these items having a score of 7. 

b = Calculated by the authors of this report. 

Table 28: Continuous efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with MPD – 
HRQoL 

Outcomea p-value Effect 
MD (95% CI)b 

Carer-rated QoL-AD 0.222 -0.981 (-2.551 to 0.589) 

Participant-rated QoL-AD 0.787 -0.187 (-1.542 to 1.168) 

Abbreviations 

CI = confidence interval, MD = mean difference, QoL-AD = Quality of Life-Alzheimer’s Disease. 

Notes 

a = All results in this table are from the same trial (DIGGER83,84) and at the same timepoint (24 weeks). Included patients were 

those with a clinical diagnosis of dementia made by the referring clinician.  

b = Reported by study authors; adjusted estimate. 

 

6.2.4.1.5 Global assessment of health status 

Two RCTs compared scores on the Alzheimer's Disease Cooperative Study Clinical Global Im-

pression of Change (ADCS-CGIC) for patients with AD dementia or vascular dementia who re-

ceived either 240 mg ginkgo biloba or placebo.105-109,111,112 The ADCS-CGIC is an adaptation of the 

general CGIC, specifically for use in patients with AD or dementia. It includes a semi-structured 

interview with the patient and carer conducted at both baseline and follow-up, designed to elucidate 

the patient’s cognitive, behavioural, social, and daily functioning. These interviews are then utilised 

by the clinician to categorise the patient’s change in overall health status from 1 (marked improve-
ment) to 7 (marked worsening).146,147 In a meta-analysis of patients with AD dementia or vascular 

dementia, patients treated with 240 mg ginkgo biloba for 24 weeks had a statistically significantly 

better score on the ADCS-CGIC than those treated with placebo (MD -0.70 [95% CI -0.85 to -0.55]; 

2 RCTs; 806 patients) (Figure 24). There was no evidence of heterogeneity across studies. The 

ADCS-CGIC is designed to identify only meaningful changes in patient health status (i.e. if the 

clinician selects any answer other than ‘no change’, the change is, by definition, considered clini-

cally meaningful).146,147 Based on this, the estimated effect of 0.70 points may or may not be clini-

cally meaningful. In contrast, the SMD analysis indicates that this is a moderately sized treatment 

effect, and the 95% CI shows that there is likely to be at least a small treatment effect (SMD -0.65 

[95% CI -0.86 to -0.44]) (Figure 64). 



HTA Report 75 

Although often treated as a continuous measurement, the ADCS-CGIC may also be reported cat-

egorically as the number and percentage of patients in each change category (marked improve-

ment, moderate improvement, minimal improvement, no change, minimal worsening, moderate 

worsening, marked worsening) (Figure 25). Although formal testing has not been conducted, a 

larger proportion of patients treated with ginkgo biloba appear to have improved over the course of 
the study for both trials, as well as for the subgroups of patients with either AD or vascular dementia.  

 

Figure 24: ADCS-CGIC Score: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

ADCS-CGIC = Alzheimer's Disease Cooperative Study Clinical Global Impression of Change, CI = confidence interval, FE = 

fixed effect, MD = mean difference, RE = random effects, SD = standard deviation. 

Notes 

Scores on the ADCS-CGIC range from 1 (Marked Improvement) to 7 (Marked Worsening), with 4 representing no change in 

overall health status since baseline.146,147  

 

Figure 25: ADCS-CGIC categories: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

AD = Alzheimer’s disease, ADCS-CGIC = Alzheimer's Disease Cooperative Study Clinical Global Impression of Change, VaD = 

vascular dementia. 
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Unlike the higher dose, there is no evidence that 120 mg ginkgo biloba is superior to placebo in 

terms of categorical measures of health status (Table 29). One trial found no statistically significant 

effect of ginkgo biloba on the proportion of patients who were overall responders or showed an 

improvement in the Nuremberg Self-Assessment List (NSL), a subscale of the NAI, after 12 
weeks.78 Similarly, the DIGGER trial found no statistically significant difference in the proportion of 

carers who reported they would continue with treatment after 26 weeks,83,84 while Schneider 2005 

reported no statistically significant difference in the proportion of patients who improved on the 

ADCS-CGIC.116,117 

Table 29: Categorical efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with MPD – 
global assessment of health status 

Outcome Timepoint 
(weeks) 

Study Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)a 

Overall well-
being re-
sponderb 

12 Oswald 
199778c 

48/103 
(46.6) 

42/92 
(45.7) 

0.447 1.02 (0.75 to 
1.38) 

Improvement 
in NSL 

12 Oswald 
199778c 

53/103 
(51.5) 

50/92 
(54.3) 

0.657 0.95 (0.73 to 
1.23) 

Carer would 
continue with 
treatment 

26 DIG-
GER83,84d 

36/88 (51) 29/88 (43) 0.340 1.24 (0.84 to 
1.83) 

ADCS-CGIC, 
Improvement 
or No Change 

26 Schneider 
2005116,117e 

100/169 
(61) 

90/174 
(55) 

0.20 1.14 (0.95 to 
1.38) 

ADCS-CGIC, 
Worsening 

65/169 (39) 75/174 
(45) 

0.89 (0.69 to 
1.15) 

Abbreviations 

AD = Alzheimer's disease, ADCS-CGIC = Alzheimer's Disease Cooperative Study Clinical Global Impression of Change, CI = 

confidence interval, DSM-III = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, DSM-IV = Diagnostic and 

Statistical Manual of Mental Disorders, Fourth Edition, ICD-9 = International Classification of Diseases, Ninth Revision, MMSE = 

Mini-Mental State Examination, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke 

- Alzheimer's Disease and Related Disorders Association, NSL = Nuremberg Self-Assessment List, RR = relative risk, SCAG = 

Sandoz Clinical Assessment Geriatric Scale. 

Notes 

a = Calculated by the authors of this report. 

b = Favourable rating in at ≥2 of the following: Nuremberg Aging Self-Assessment Scale, Nuremberg Aging Daily Activities 

Scale, and Nuremberg Self-Assessment List. 
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c = Included patients were those with mild to moderate cognitive disorders of old age (DSM-III, Cat. 1 or ICD-9 No. 290), whose 

cognitive performance according to SCAG was between 40 and 90, and who also achieved an average score of at least 3.5 in 

items 2 to 3 to 6, and 8, and a total score of 24 in items 1 to 8, with none of these items having a score of 7. 

d = Included patients were those with a clinical diagnosis of dementia made by the referring clinician. 

e = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of demen-

tia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to 

avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were 

allowed to have an MMSE score of ≥20. Note that this study also included a group treated with 240 mg ginkgo biloba; other 

dose comparisons are reported in relevant sections.  

 

Similar results were seen in continuous measures of global health status comparing 120 mg ginkgo 

biloba with placebo (Table 30). Only Weitbrecht 1986 reported a statistically significant effect of 

ginkgo biloba, with statistically significantly improved scores on the physician assessment of health 

status after 12 weeks; score range and tool were not reported in the original study, but authors did 
specify that a decrease in score indicated improvement.79 Neither NCT0044648581 nor Le Bars 

199798-101 found any statistically significant difference between 120 mg ginkgo biloba and placebo 

in the Clinical Global Impression of Severity (CGIS) or CGIC. 

Table 30: Continuous efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with MPD – 
global assessment of health status 

Outcome Timepoint 
(weeks) 

Study Ginkgo 
biloba 
Mean 
(95% CI)a 

Placebo 
Mean 
(95% CI)a 

p-
value 

Effect 
MD (95% 
CI)b 

Physician 
assessment 
of health 
status 

12 Weitbrecht 
198679c 

2.4 (2.0 to 
2.8) 

3.1 (2.7 
to 3.5) 

<0.01d -0.7 (-1.2 to 
-0.2) 

CGIS 12 NCT0044648581e 2.6 (2.2 to 
3.0) 

2.7 (2.4 
to 3.0) 

NR -0.1 (-0.6 to 
0.4) 

24 2.6 (2.2 to 
3.0) 

2.8 (2.5 
to 3.1) 

0.038f -0.2 (-0.7 to 
0.3) 

CGIC 26 Le Bars 199798-

101g 

4.2 (4.1 to 
4.3) 

4.2 (4.1 
to 4.3) 

0.51 0.0 (-0.1 to 
0.1)h 

52 4.2 (4.1 to 
4.4) 

4.2 (4.1 
to 4.3) 

0.77 0.0 (-0.1 to 
0.1)h 

Abbreviations 
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AD = Alzheimer's disease, CGIC = Clinical Global Impression of Change, CGIS = Clinical Global Impression of Severity, CI = 

confidence interval, MD = mean difference, MID = multi-infarct dementia, MMSE = Mini-Mental State Examination. 

Notes 

a = Mean value at timepoint. 

b = Calculated by the authors of this report unless otherwise specified. 

c = Included patients were those with primary degenerative dementia, diagnosed using the Hachinski Ischemic Scale, and ex-

cluding those with MID. 

d = Although reported values are the mean value at 12 weeks, the p-value is for the change from baseline. 

e = Included patients were those with vascular cognitive impairment based on cerebrovascular insufficiency and a Folstein 

MMSE score of >20 and ≤28. 

f = This study included a third treatment arm that is not approved in Switzerland and is therefore ineligible for this review. This p-

value is a comparison across all 3 treatment groups. 

g = Included patients were outpatients with AD or MID, without other significant medical conditions. 

h = Reported by study authors. 

Based on the results from one trial, there is no statistically significant difference between 120 mg 

ginkgo biloba and 240 mg ginkgo biloba in the proportion of patients with AD (according to the 

DSM-IV) or probable AD (based on NINCDS-ADRDA criteria) who improved on the ADCS-CGIC 

after 26 weeks of treatment (Table 31).116,117 

Table 31: Categorical efficacy results comparing 120 mg vs. 240 mg ginkgo biloba in patients with MPD – 
global assessment of health status 

Outcomea Ginkgo biloba 
120 mg 
n/N (%) 

Ginkgo bi-
loba 240 mg 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

ADCS-CGIC, Improvement or 
No Change 

100/169 (61) 104/170 (62) 0.20 0.97 (0.81 to 
1.15) 

ADCS-CGIC, Worsening 65/169 (39) 65/170 (39) 1.01 (0.77 to 
1.32) 

Abbreviations 

AD = Alzheimer's disease, ADCS-CGIC = Alzheimer's Disease Cooperative Study Clinical Global Impression of Change, CI = 

confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, MMSE = Mini-Mental State 

Examination, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Dis-

ease and Related Disorders Association, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Schneider 2005116,117) and at the same timepoint (26 weeks). Included pa-

tients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 

months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to avoid an over-repre-

sentation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 



HTA Report 79 

MMSE score of ≥20. Note that this study also included a group treated with placebo; other dose comparisons are reported in 

relevant sections.  

b = Calculated by the authors of this report. 

6.2.4.1.6 Symptoms of other conditions in this review (i.e. dizziness or tinnitus) 

In addition to symptoms and outcomes specific to MPD, 3 trials reported on how 24 weeks of treat-

ment with 240 mg ginkgo biloba and placebo impacted symptoms of dizziness and tinnitus in pa-

tients with AD dementia or vascular dementia. Both dizziness and tinnitus were measured using 

an 11-point box scale, a form of numeric analogue scale, in which patients are asked to rate the 

severity of symptoms. All 3 trials and the random effect meta-analysis indicate that symptoms of 
dizziness were improved statistically significantly more in patients treated with 240 mg ginkgo bi-

loba (MD -0.76 [95% CI -1.38 to -0.14]; 3 RCTs; 1’201 patients) (Figure 26; SMD analysis available 

in Figure 65). There was substantial heterogeneity, however, leading to uncertainty in the magni-

tude of effect. In contrast, the meta-analysis showed no statistically significant effect of ginkgo bi-

loba on tinnitus symptoms in patients with AD dementia or vascular dementia (MD -0.53 [95% CI -

1.10 to 0.05]; 3 RCTs; 1’201 patients) (Figure 27; SMD analysis available in Figure 66).  

 

Figure 26: 11-point box scale dizziness: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = standard deviation. 

 

Figure 27: 11-point box scale tinnitus: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = standard deviation. 

 



HTA Report 80 

Based on data from one trial conducted in 96 patients, there is no statistically significant difference 

between 240 mg ginkgo biloba alone, 10 mg donepezil alone, and a combination of 240 mg ginkgo 

biloba and 10 mg donepezil in either symptoms of dizziness (p = 0.28 across all treatment groups) 

or tinnitus (p = 0.97 across all treatment groups) as measured by an 11-point box scale (Table 32).  

Table 32: Continuous efficacy results comparing 240 mg ginkgo biloba with or without 10 mg donepezil 
vs. 10 mg donepezil alone in patients with MPD – other measures of efficacy 

Outcomea Ginkgo bi-
loba + 
donepezil 
Mean (95% 
CI)b 

Donepezil 
alone 
Mean 
(95% CI)b 

Ginkgo 
biloba 
alone 
Mean 
(95% CI)b 

p-
value 

Effect MD (95% CI)c 

Ginkgo bi-
loba + 
donepezil vs. 
donepezil 
alone 

Ginkgo bi-
loba alone 
vs. 
donepezil 
alone 

11-point 
box scale 
dizziness 

-0.6 (-1.1 to -
0.1) 

-0.2 (-0.6 
to 0.2) 

-0.4 (-0.9 
to 0.1) 

0.28 -0.4 (-1.0 to 
0.2) 

-0.2 (-0.8 to 
0.4) 

11-point 
box scale 
tinnitus 

-0.3 (-0.6 to 
0.0) 

-0.3 (-0.7 
to 0.1) 

-0.4 (-0.9 
to 0.1) 

0.97 0.0 (-0.5 to 
0.5) 

-0.1 (-0.7 to 
0.5) 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, CT = computed tomography, DSM-IV = Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition, MD = mean difference, MRI = magnetic resonance imaging, NINCDS-ADRDA = National Insti-

tute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, SKT = 

Syndrom-Kurz-Test, TE4D = Test for the Early Detection of Dementia from Depression. 

Notes 

a = All results in this table are from the same trial (Yancheva 2009119) and at the same timepoint (22 weeks). Included patients 

were those with probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) of mild to moderate severity, defined 

as a score <36 on the cognitive part of the TE4D, between 9 and 23 on the SKT test battery, and <6 on the Clock-Drawing Test. 

A CT or MRI scan no more than one year old had to be consistent with the diagnosis of probable AD. 

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report. 

 

6.2.4.2 Peripheral arterial occlusive disease 
A summary of the overall certainty of the body of evidence relating to ginkgo biloba for PAOD is 
presented in Table 86. The rest of this section presents detailed outcome data relating to the effi-
cacy of various doses of ginkgo biloba vs. placebo. 
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6.2.4.2.1 Mobility 
Mobility in patients with PAOD was reported using various measures, doses of ginkgo biloba, and 
durations of treatment. An overview of meta-analysis results is available in Table 33. 
Table 33: Summary of meta-analysis results for mobility in patients with PAOD 

Outcome Analysis metric Dose 
(mg) 

Timepoint 
(weeks) 

Statistically 
significant 

Clinically 
meaningful 

MWD Continuous 160 16 Yes Yes 

24 No NAa 

PFWD Continuous 120 24 Yes Yes 

160 16 Yes Yes 

24 Yes Yes 

Abbreviations 

MWD = maximum walking distance, NA = not applicable, PFWD = pain-free walking distance. 

Notes 

a = Result is not statistically significant.  

In patients with Fontaine’s stage IIb PAOD treated with 160 mg ginkgo biloba or placebo for 16 

weeks, ginkgo biloba was associated with a statistically significant improvement in maximum walk-

ing distance (MD 31.4 m [95% CI 13.1 to 49.6]; 2 RCTs; 73 patients) (Figure 28; SMD analysis 

available in Figure 67).126,127 This difference is likely to be clinically meaningful, given the anchor-

based MCID of 20 m reported in the literature.148 However, this should be interpreted with the 

context that values for one trial were digitized from a figure displaying the maximum walking dis-

tance at each timepoint, necessitating the digitization of multiple timepoints to calculate the change 

from baseline.127 In addition, certainty of evidence was not assessed for this timepoint (see follow-

ing paragraph for the results after 24 weeks of treatment).  

 

Figure 28: Maximum walking distance: 160 mg ginkgo biloba vs. placebo at 16 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. Please note that data from Bulling 1991 were reported 

only in a figure as raw values at each timepoint.127 The means and standard deviations at baseline and 16 weeks were digitized, 
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rounded to the nearest meter, and used to calculate the change from baseline. To minimize the potential for error, each value 

was digitized 3 times, and the median estimate was used. All estimates for each value were within 2 meters of each other. Be-

cause multiple values were digitized for each estimate, these data should be interpreted with caution.  

In contrast to the results at 16 weeks of follow-up, 24 weeks of treatment with 160 mg ginkgo biloba 
showed no statistically significant effect on maximum walking distance compared to placebo (MD 
80.2 m [95% CI -36.4, 196.7]; 2 RCTs; 73 patients; very low certainty evidence) (Figure 29; SMD 
analysis available in Figure 68).126,127 As above, values for one trial were digitized from a figure 
displaying the maximum walking distance at each timepoint, necessitating the digitization of multi-
ple timepoints to calculate the change from baseline.127   

 

Figure 29: Maximum walking distance: 160 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. Please note that although the mean change from base-

line was reported in the text for Bulling 1991, the standard deviations were reported only in a figure and were for the values at 

each timepoint.127 Standard deviations at baseline and 24 weeks were digitized, rounded to the nearest meter, and used to cal-

culate the standard deviation for the change from baseline. To minimize the potential for error, each value was digitized 3 times, 

and the median estimate was used. All estimates for each value were within 2 meters of each other. To assess the accuracy of 

the digitization process, the means were also digitized and used to calculate the mean change from baseline. The values re-

ported in the text were 306.2 (ginkgo biloba) and 138.0 (placebo) meters; the digitized values were 303 (ginkgo biloba) and 136 

(placebo) meters. Because multiple values were digitized for each estimate, these data should be interpreted with caution.  

 

Total PFWD after 24 weeks of treatment was statistically significantly higher in patients receiving 

120 mg ginkgo biloba than in those receiving placebo (MD 24.4 m [4.9 to 43.9]; 3 RCTs; 225 pa-

tients; low certainty evidence) (Figure 30; SMD analysis available in Figure 69).90,120-124,128 The 

difference of 24.4 m is likely to be clinically meaningful given the anchor-based MCID of 20 m 

reported in the literature.148 
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Figure 30: PFWD: 120 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, PFWD = pain-free walking distance, RE = random effects, SD 

= standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. Thomson 1990 reported the mean and standard devia-

tion at baseline and 24 weeks, and these were used to calculate the mean change from baseline and corresponding standard 

deviation.90 Data for Bauer 1984 were extracted from a secondary publication for that trial.121 Data were available only in a fig-

ure, although the standard deviations were labelled for each timepoint. The labelled standard deviations for baseline and 24 

weeks were used to calculate the standard deviation for the mean change from baseline. The mean values at baseline and 24 

weeks were digitized, rounded to the nearest meter, and used to calculate the mean change from baseline. To minimize the 

potential for error, each value was digitized 3 times, and the median estimate was used. All estimates for each value were within 

2 meters of each other. 

After 16 weeks of treatment, patients treated with 160 mg ginkgo biloba showed statistically signif-
icantly better PFWD than patients treated with placebo (MD 25.8 m [95% CI 9.0 to 42.7; 2 RCTs; 
73 patients) (Figure 31; SMD analysis available in Figure 70). As above, this difference is likely to 
be clinically meaningful, given the anchor-based MCID of 20 m reported in the literature.148 As 
above, values for one trial were digitized from a figure displaying the maximum walking distance at 
each timepoint, necessitating the digitization of multiple timepoints to calculate the change from 
baseline.127 In addition, certainty of evidence was not assessed for this timepoint (see following 
paragraph for the results after 24 weeks of treatment).  

 

Figure 31: PFWD: 160 mg ginkgo biloba vs. placebo at 16 weeks 

Abbreviations 
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CI = confidence interval, FE = fixed effect, MD = mean difference, PFWD = pain-free walking distance, RE = random effects, SD 

= standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. Please note that data from Bulling 1991 were reported 

only in a figure as raw values at each timepoint.127 The means and standard deviations at baseline and 16 weeks were digitized, 

rounded to the nearest meter, and used to calculate the change from baseline. To minimize the potential for error, each value 

was digitized 3 times, and the median estimate was used. All estimates for each value were within 2 meters of each other. Be-

cause multiple values were digitized for each estimate, these data should be interpreted with caution.  

 

After 24 weeks, the difference between 160 mg ginkgo biloba and placebo seen at 16 weeks was 

maintained. Patients with Fontaine’s stage IIb PAOD had statistically significantly better PFWD 

when treated with ginkgo biloba compared to placebo (MD 36.0 m [95% CI 15.4 to 56.6]; 2 RCTs; 

73 patients; very low certainty evidence) (Figure 32; SMD analysis available in Figure 71).126 127 
Based on the anchor-based MCID of 20 m, this is likely to be a clinically meaningful difference, but 

the evidence is very uncertain about the true treatment effect. 

 

Figure 32: PFWD: 160 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, PFWD = pain-free walking distance; RE = random effects, SD 

= standard deviation. 

Notes 

Values per treatment arm are reported as mean change from baseline. Please note that although the mean change from base-

line was reported in the text for Bulling 1991, the standard deviations were reported only in a figure and were for the values at 

each timepoint.127 Standard deviations at baseline and 24 weeks were digitized, rounded to the nearest meter, and used to cal-

culate the standard deviation for the change from baseline. To minimize the potential for error, each value was digitized 3 times, 

and the median estimate was used. All estimates for each value were within 2 meters of each other. To assess the accuracy of 

the digitization process, the means were also digitized and used to calculate the mean change from baseline. The values re-

ported in the text were 152.2 (ginkgo biloba) and 90.0 (placebo) meters; the digitized values were 152 (ginkgo biloba) and 91 

(placebo) meters. Because multiple values were digitized for each estimate, these data should be interpreted with caution.  
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One trial used various categorical outcome measures to assess mobility in people with PAOD 

treated with 120 mg ginkgo biloba or placebo (Table 34).120-124 Regarding maximum walking dis-

tance, there were no statistically significant differences between groups in the proportions of indi-

viduals reaching 0-100 m, 100-200 m, >300 m, or ≥600 m after 24 weeks of treatment. At the same 

timepoint, statistically significant results were found showing that people treated with 120 mg ginkgo 
biloba were 3, 5, and 6 times more likely, relative to placebo, to have an increase of ≥30%, ≥75%, 

and ≥100% in maximum walking distance, respectively. 

Regarding PFWD, people treated with 120 mg ginkgo biloba were 3 times more likely to have an 

increase of ≥75% after 24 weeks of treatment, relative to placebo. 

Table 34: Categorical efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with PAOD 
– mobility 

Outcome Timepoint 
(weeks) 

Study Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)a 

MWD       

0 to 100 m 12 Bauer 
1984120-124b 

14/44 
(31.8) 

14/35 (40) NR 0.80 (0.44 to 
1.44) 

24 Bauer 
1984120-124b 

12/44 
(27.2) 

14/35 (40) NR 0.68 (0.36 to 
1.28) 

100 to 200 
m 

12 Bauer 
1984120-124b 

16/44 
(36.4) 

11/35 
(31.4) 

NR 1.16 (0.62 to 
2.16) 

24 Bauer 
1984120-124b 

14/44 
(31.8) 

11/35 
(31.4) 

NR 1.01 (0.53 to 
1.95) 

200 to 300 
m 

12 Bauer 
1984120-124b 

9/44 (20.5) 7/35 (20) NR 1.02 (0.42 to 
2.47) 

24 Bauer 
1984120-124b 

9/44 (20.5) 6/35 (17.1) NR 1.19 (0.47 to 
3.03) 

>300 m 12 Bauer 
1984120-124b 

5/44 (11.4) 3/35 (8.6) NR 1.33 (0.34 to 
5.17) 

24 Bauer 
1984120-124b 

9/44 (20.5) 4/35 (11.4) NR 1.79 (0.60 to 
5.33) 

≥600 m 24 Bauer 
1984120-124b 

7/44 (15.9) 2/35 (5.7) NR 2.78 (0.62 to 
12.6) 

0% to 10% 
increase 

24 Bauer 
1984120-124b 

3/37 (8.1) 7/31 (22.6) NR 0.36 (0.10 to 
1.27) 

10% to 
30% in-
crease 

24 Bauer 
1984120-124b 

6/37 (16.2) 7/31 (22.6) NR 0.72 (0.27 to 
1.91) 
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Outcome Timepoint 
(weeks) 

Study Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)a 

≥30% in-
crease 

24 Bauer 
1984120-124b 

31/44 
(70.5) 

8/35 (22.9) NR 3.08 (1.63 to 
5.83) 

30% to 
50% in-
crease 

24 Bauer 
1984120-124b 

9/37 (24.3) 2/31 (6.5) NR 3.77 (0.88 to 
16.2) 

50% to 
100% in-
crease 

24 Bauer 
1984120-124b 

7/37 (18.9) 4/31 (12.9) NR 1.47 (0.47 to 
4.55) 

≥75% in-
crease 

24 Bauer 
1984120-124b 

20/44 
(45.5) 

3/35 (8.6) NR 5.30 (1.71 to 
16.4) 

≥100% in-
crease 

24 Bauer 
1984120-124b 

15/44 
(34.1) 

2/35 (5.7) NR 5.97 (1.46 to 
24.4) 

100% to 
200% in-
crease 

24 Bauer 
1984120-124b 

5/37 (13.5) 0/31 (0) NR 9.26 (0.53 to 
161.21) 

200% to 
400% in-
crease 

24 Bauer 
1984120-124b 

3/37 (8.1) 0/31 (0) NR 5.89 (0.32 to 
109.92) 

0% to 10% 
decrease 

24 Bauer 
1984120-124b 

2/37 (5.4) 3/31 (9.7) NR 0.56 (0.10 to 
3.13) 

10% to 
20% de-
crease 

24 Bauer 
1984120-124b 

1/37 (2.7) 5/31 (16.1) NR 0.17 (0.02 to 
1.36) 

>20% de-
crease 

24 Bauer 
1984120-124b 

1/37 (2.7) 3/31 (9.7) NR 0.28 (0.03 to 
2.55) 

PFWD (me-
ters) 

      

≥75% in-
crease 

24 Bauer 
1984120-124b 

21/44 
(47.7) 

5/35 (14.3) NR 3.34 (1.40 to 
7.96) 

Any de-
crease 

24 Blume 
1996125c 

0/28 (0) 9/26 (33) NR 0.05 (0.00 to 
0.80) 

Abbreviations 

CI = confidence interval, MWD = maximum walking distance, NR = not reported, PAOD = peripheral arterial occlusive disease, 

PFWD = pain-free walking distance, RR = relative risk.  

Notes 
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a = Calculated by the authors of this report, using 0.5 continuity correction where necessary. 

b = Included patients were those with chronic PAOD and a PFWD <300 meters. Occlusions were unilaterally dominant and had 

been present for ≥1 year. 

c = Included patients were those with angiographically confirmed (within the prior 8 months) Fontaine’s stage IIb PAOD with 

intermittent claudication for >6 months. 

In addition to the categorial outcome measures described above, the same trial also reported mo-

bility using the continuous variables maximum walking distance and PFWD.120-124 After 24 weeks 

of treatment, there was no statistically significant difference between 120 mg ginkgo biloba and 

placebo in maximum walking distance; however, for PFWD, measured at 16 weeks, the ginkgo 

biloba group could walk 15 m more than the placebo group (MD 15.0 [95% CI 8.9 to 21.1]; 1 RCT; 
109 patients) (Table 35). However, this is unlikely to be clinically meaningful, given the MCID of 

≥20 m reported in the literature.148 

Table 35: Continuous efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with PAOD 
– mobility 

Out-
come 

Timep
oint 
(weeks
) 

Study Ginkgo biloba 
Mean (95% CI)a 

Placebo 
Mean (95% CI)a 

p-
valu
e 

Effect 
MD (95% CI)b 

MWD 
(me-
ters) 

12 Bauer 
1984120

-124c 

201 (152.2 to 
249.8) 

175 (131.1 to 
218.9) 

NR 26 (-40.7 to 
92.7) 

24 225 (171.0 to 
279.0) 

178 (134.3 to 
221.7) 

NR 47 (-23.6 to 
117.6) 

PFWD 
(me-
ters) 

12 Bauer 
1984120

-124c 

107 (78 to 136) 95.0 (75 to 115) NR 12 (-23.8 to 
47.8) 

16 Peters 
1998128

d 

138 (127 to 150)e 121 (112 to 130)e NR 17 (9.4 to 24.6) 

31.5 (21.0 to 
42.0)f 

16.5 (10.7 to 
22.3)f 

0.00
7 

15.0 (8.9 to 
21.1) 

Abbreviations 

CI = confidence interval, MWD = maximum walking distance, NR = not reported, PAOD = peripheral arterial occlusive disease, 

PFWD = pain-free walking distance, RR = relative risk. 

Notes 

a = Mean value at timepoint unless otherwise specified.  

b = Calculated by the authors of this report. 

c = Included patients were those with chronic PAOD and a PFWD <300 meters. Occlusions were unilaterally dominant and had 

been present for ≥1 year. Means for all outcomes were reported only in figures; they were digitised and rounded to the closest 

whole number. Standard deviations were reported in the figure labels and extracted directly.  

d = Included patients were those with Fontaine’s stage IIb PAOD with intermittent claudication for >6 months. 
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e = Means and 95% CIs were reported only in figures; they were digitised and rounded to the closest whole number. 

f = Mean absolute change from baseline.  

One trial reported mobility measured as the maximum number of toe stands and pain-free toe 

stands after 24 weeks of treatment with either 160 mg ginkgo biloba or placebo.127 There were no 

statistically significant differences between the groups using either measure of mobility (Table 36). 

Table 36: Continuous efficacy results comparing 160 mg ginkgo biloba vs. placebo in patients with PAOD 
– mobility 

Outcomea Ginkgo biloba 
Mean (95% 
CI)b 

Placebo 
Mean (95% 
CI)b 

p-
value 

Effect 
MD (95% CI)c 

Maximum number of toe 
stands 

37 (24 to 51) 32 (18 to 45) NR 5 (-5 to 15) 

Pain-free toe stands 57 (34 to 81) 56 (11 to 102) NR 1 (-26 to 28) 

Abbreviations 

CI = confidence interval, NR = not reported, PAOD = peripheral arterial occlusive disease, PFWD = pain-free walking distance; 

RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Bulling 1991127) and at the same timepoint (24 weeks). Included patients were 

those with Fontaine’s stage IIb PAOD. Patients had a PFWD between 50 and 200 meters. 

b = Mean value at timepoint. Means and 95% CIs were reported only in figures; they were digitised and rounded to the closest 

whole number. 

c = Calculated by the authors of this report. 

For 240 mg ginkgo biloba vs. placebo, there was no statistically significant difference between 

groups in maximum walking time or pain-free walking time, measured at either 12 weeks or 24 

weeks of treatment (Table 37).89  

Table 37: Continuous efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with PAOD 
– mobility 

Outcomea Timepoint 
(weeks) 

Ginkgo biloba 
Mean (95% 
CI)b 

Placebo 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

Maximum 
walking time 
(seconds) 

12 236 (16 to 456) 384 (139 to 629) <0.05 -148 (-498 to 
202) 

24 557 (302 to 
812) 

820 (534 to 
1’106) 

<0.01 -263 (-671 to 
145) 

12 118 (16 to 220) 155 (-8 to 318) NS -37.0 (-241 to 
167) 



HTA Report 89 

Outcomea Timepoint 
(weeks) 

Ginkgo biloba 
Mean (95% 
CI)b 

Placebo 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

Pain-free 
walking time 
(seconds) 

24 268 (9 to 527) 484 (-124 to 
1’092) 

NS -216 (-919 to 
487) 

Abbreviations 

ABI, Ankle-Brachial Index, CI = confidence interval, MD = mean difference, NS = not significant, PAOD = peripheral arterial oc-

clusive disease. 

Notes 

a = All results in this table are from the same trial (Wang 200789). Included patients were those with PAOD, defined by ABI 

<0.90 at rest and <0.80 after treadmill walking test, as well as a history of stable intermittent claudication for ≥6 months. During 

the second 12 weeks of the study, all patients in both groups received an exercise training intervention. 

b = Mean value at timepoint.  

c = Calculated by the authors of this report. 

 

6.2.4.2.2 Pain 
Two trials reported pain in people with PAOD treated with either 120 mg ginkgo biloba or placebo 
for 24 weeks; both trials measured pain on a 0 to 100 mm Visual Analogue Scale (VAS). There 
was a statistically significant difference in favour of ginkgo biloba after 24 weeks of treatment (MD 
-13.4 mm [95% CI -19.7 to -7.1]; 2 RCTs; 116 patients; low certainty evidence) (Figure 33).90,120-

124 However, the difference reported may or may not be clinically meaningful since estimates of 
the MCID in the 0 to 100 mm VAS vary substantially (median 23 mm, IQR 12-39).149 The variabil-
ity is thought to be due to a range of clinical and methodological factors, including baseline pain 
and differences in statistical methods used to determine MCID when used to measure chronic 
pain. In the SMD analysis, the estimate represents a clinically meaningful (moderate) treatment 
effect, but the effect is not statistically significant (SMD -0.58 [95% CI -1.29 to 0.12]) (Figure 72).   

 

Figure 33: Pain: 120 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = standard deviation. 
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6.2.4.2.3 Peripheral blood circulation 
Two trials used resting ankle pressure to assess peripheral blood circulation in people with PAOD 
treated with either 120 mg ginkgo biloba or placebo. There was no statistically significant differ-
ence between the groups after 24 weeks of treatment (MD -1.72 [95% CI -23.07 to 19.63]; 2 
RCTs; 116 patients; very low certainty evidence) (Figure 34; SMD analysis available in Figure 
73).90,120-124 

 

Figure 34: Resting ankle pressure: 120 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = standard deviation. 

The same 2 trials also measured post-exercise ankle pressure after 24 weeks of either 160 mg 

ginkgo biloba or placebo, and a meta-analysis again found no statistically significant difference 

between the treatment groups (MD 4.36 [95% CI -7.19 to 15.91]; 2 RCTs; 116 patients; very low 

certainty evidence) (Figure 35; SMD analysis available in Figure 74). 

 

Figure 35: Post-exercise ankle pressure: 120 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MD = mean difference, RE = random effects, SD = standard deviation. 

Two trials investigating the lower dose of 120 mg ginkgo biloba vs. placebo reported a range of 

continuous outcome measures used to assess peripheral blood circulation.90,120-124 None of the 

results showed any statistically significant differences after either 12 or 24 weeks of treatment (Ta-
ble 38). 

Table 38: Continuous efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with PAOD 
– peripheral blood circulation 
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Outcome Timepo
int 
(weeks) 

Study Ginkgo bi-
loba Mean 
(95% CI)a 

Placebo 
Mean (95% 
CI)a 

p-
valu
e 

Effect 
MD (95% 
CI)b 

Peak flowc 12 Bauer 
1984120-

124d 

5.1 (4.3 to 
5.9) 

5.0 (4.0 to 
6.0) 

NR 0.1 (-1.2 to 
1.4) 

24 5.9 (4.9 to 
6.9) 

5.3 (4.1 to 
6.5) 

NR 0.6 (-1.0 to 
2.2) 

Rate flowc 12 Bauer 
1984120-

124d 

2.4 (2.0 to 
2.8) 

2.0 (1.8 to 
2.2) 

NR 0.4 (0.0 to 
0.8) 

24 2.5 (2.1 to 
2.9) 

2.0 (1.6 to 
2.4) 

NR 0.5 (-0.1 to 
1.1) 

Time to peak 
flowc 

12 Bauer 
1984120-

124d 

4.5 (3.3 to 
5.7) 

5.1 (3.7 to 
6.5) 

NR -0.6 (-2.4 to 
1.2) 

24 4.0 (3.0 to 
5.0) 

4.8 (3.4 to 
6.2) 

NR -0.8 (-2.5 to 
0.9) 

Post-exercise 
ankle arterial 
pressure 

12 Bauer 
1984120-

124d 

46.3 (35.5 to 
57.1) 

39.0 (29.0 to 
49.0) 

NR 7.3 (-7.6 to 
22.2) 

Resting ankle 
arterial pressure 

12 Bauer 
1984120-

124d 

88.4 (81.1 to 
95.7) 

81.3 (74.8 to 
87.8) 

NR 7.1 (-2.8 to 
17.0) 

Recovery timee 24 Thom-
son 
199090f 

6.1 (3.9 to 
8.3) 

6.7 (4.3 to 
9.1) 

NS -0.6 (-4.0 to 
2.8) 

Abbreviations 

CI = confidence interval, MD = mean difference, NR = not reported, PAOD = peripheral arterial occlusive disease, PFWD = 

pain-free walking distance, RR = relative risk. 

Notes 

a = Mean value at timepoint.  

b = Calculated by the authors of this report. 

c = Measured using plethysmography on affected side.  

d = Included patients were those with chronic PAOD and a PFWD <300 meters. Occlusions were unilaterally dominant and had 

been present for ≥1 year. Means for all outcomes were reported only in figures; they were digitised and rounded to the closest 

whole number. Standard deviations were reported in the Figure labels and extracted directly.  

e = Time for Doppler pressure to return to pre-exercise level.  

f = Included patients were those with Fontaine’s stage II PAOD affecting the iliac or femoral arteries and involving predominantly 

one leg. 
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Similarly, after 24 weeks of treatment with the higher dosage of 160 mg ginkgo biloba vs. placebo, 

no statistically significant differences were found between the 2 groups for peripheral blood circu-

lation measured using either arterial pressure in dorsalis pedis or arterial pressure in tibialis poste-

rior (Table 39).127 

Table 39: Continuous efficacy results comparing 160 mg ginkgo biloba vs. placebo in patients with PAOD 
– peripheral blood circulation 

Outcomea Timepoint 
(weeks) 

Ginkgo biloba 
Mean (95% 
CI)b 

Placebo 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

Arterial pres-
sure in dorsa-
lis pedis 

12 78.8 (71.1 to 
86.5) 

100.0 (84.0 to 
116.0) 

NR -21.2 (-39.7 to -
2.7) 

24 77.2 (68.5 to 
85.9) 

93.3 (79.6 to 
107.0) 

NR -16.1 (-33.0 to 
0.8) 

Arterial pres-
sure in tibialis 
posterior 

12 80.6 (70.6 to 
90.6) 

102.5 (88.0 to 
117.0) 

NR -21.9 (-40.3 to -
3.5) 

24 79.7 (69.3 to 
90.1) 

97.3 (82.5 to 
112.1) 

NR -17.6 (-36.4 to 
1.2) 

Abbreviations 

CI = confidence interval, NR = not reported, PAOD = peripheral arterial occlusive disease, PFWD = pain-free walking distance, 

RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Bulling 1991127). Included patients were those with Fontaine’s stage IIb 

PAOD. Patients had a PFWD between 50 and 200 meters. 

b = Mean value at timepoint.  

c = Calculated by the authors of this report. 

Consistent with the results for 120 mg and 160 mg ginkgo biloba vs. placebo in various assess-

ments of peripheral blood circulation, there were no statistically significant differences between 240 

mg ginkgo biloba and placebo in post-exercise ABI or resting ABI after 12 or 24 weeks of treatment 

(Table 40).89 

Table 40: Continuous efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with PAOD 
– peripheral blood circulation 

Outcomea Timepoint 
(weeks) 

Ginkgo biloba 
Mean (95% 
CI)b 

Placebo 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

Post-exercise 
ABI 

12 0.4 (-0.2 to 0.9) 0.5 (0.0 to 1.1) NS -0.2 (-1.0 to 0.7) 

24 0.5 (0.0 to 0.9) 0.5 (0.1 to 0.9) NS 0.0 (-0.7 to 0.6) 

Resting ABI 12 0.6 (0.3 to 0.9) 0.7 (0.3 to 1.0) NS -0.1 (-0.6 to 0.5) 

24 0.6 (0.3 to 0.9) 0.7 (0.2 to 1.2) NS -0.1 (-0.7 to 0.5) 
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Abbreviations 

ABI = Ankle-Brachial Index, CI = confidence interval, MD = mean difference, NS = not significant, PAOD = peripheral arterial 

occlusive disease. 

Notes 

a = All results in this table are from the same trial (Wang 200789). Included patients were those with PAOD, defined by ABI 

<0.90 at rest and <0.80 after treadmill walking test, as well as a history of stable intermittent claudication for ≥6 months. During 

the second 12 weeks of the study, all patients in both groups received an exercise training intervention. 

b = Mean value at timepoint.  

c = Calculated by the authors of this report. 

 

6.2.4.2.4 Health-related quality of life 

No HRQoL outcomes were identified for the condition of PAOD. 

6.2.4.2.5 Global assessment of health status 

One trial investigating 24 weeks of 120 mg ginkgo biloba vs. placebo measured functional status 

with both investigator-reported and patient-reported global assessment of health status, rated as 

poor, moderate, good or very good.120-124 According to both investigators and patients, an as-

sessment of ‘good’ health was more likely with 120 mg ginkgo biloba than with placebo (Table 
41). For the highest-rated category, patients taking 120 mg ginkgo biloba were almost 10 times 

more likely to assess their health as ‘very good’ (RR 9.55 [95% CI 1.30 to 69.9]; 1 RCT; 79 pa-

tients) relative to placebo. In the ‘very good’ category as assessed by investigators, the difference 

between ginkgo biloba and placebo was not statistically significant (RR 10.40 [95% CI 0.61 to 

178.52; 1 RCT; 79 patients). 

Table 41: Categorical efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with PAOD 
– global assessment of health status 

Outcomea Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Investigator assessment of ther-
apy: Poor 

4/44 (9.1) 30/35 (85.7) NR 0.11 (0.04 to 
0.27) 

Investigator assessment of ther-
apy: Moderate 

13/44 (29.5) 3/35 (8.6) NR 3.45 (1.07 to 
11.2) 

Investigator assessment of ther-
apy: Good 

21/44 (47.7) 2/35 (5.7) NR 8.35 (2.10 to 
33.2) 

Investigator assessment of ther-
apy: Very good 

6/44 (13.6) 0/35 (0) NR 10.40 (0.61 to 
178.52) 

Patient assessment of therapy: 
Poor 

5/44 (11.4) 22/35 (62.9) NR 0.18 (0.08 to 
0.43) 
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Outcomea Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Patient assessment of therapy: 
Moderate 

10/44 (22.7) 6/35 (17.1) NR 1.33 (0.53 to 
3.29) 

Patient assessment of therapy: 
Good 

17/44 (38.6) 6/35 (17.1) NR 2.25 (0.99 to 
5.11) 

Patient assessment of therapy: 
Very good 

12/44 (27.3) 1/35 (2.9) NR 9.55 (1.30 to 
69.9) 

Abbreviations 

CI = confidence interval, NR = not reported, PAOD = peripheral arterial occlusive disease, PFWD = pain-free walking distance, 

RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Bauer 1984120-124) and at the same timepoint (24 weeks). Included patients 

were those with chronic PAOD and a PFWD <300 meters. Occlusions were unilaterally dominant and had been present for ≥1 

year. 

b = Calculated by the authors of this report. 

A second trial also investigated both investigator-reported and patient-reported global assessment 

of health status, but compared 120 mg vs. 240 mg ginkgo biloba.129 There were no statistically 

significant differences between the groups after 24 weeks of treatment (Table 42). 

Table 42: Categorical efficacy results comparing 120 mg vs. 240 mg ginkgo biloba in patients with PAOD 
– global assessment of health status 

Outcomea Ginkgo biloba 
n/N (%)b 

Placebo 
n/N (%)b 

p-
value 

Effect 
RR (95% CI)c 

Investigator assessment of ther-
apy: Poor 

7/35 (18.4) 5/33 (13.9) NR 1.32 (0.46 to 
3.75) 

Investigator assessment of ther-
apy: Moderate 

8/35 (21.1) 5/33 (13.9) NR 1.51 (0.55 to 
4.15) 

Investigator assessment of ther-
apy: Good 

10/35 (26.3) 12/33 (33.3) NR 0.79 (0.39 to 
1.57) 

Investigator assessment of ther-
apy: Very good 

10/35 (26.3) 11/33 (30.6) NR 0.86 (0.42 to 
1.75) 

Patient assessment of therapy: 
Poor 

4/35 (10.5) 3/32 (8.3) NR 1.22 (0.30 to 
5.03) 

Patient assessment of therapy: 
Moderate 

7/35 (18.4) 5/32 (13.9) NR 1.28 (0.45 to 
3.63) 

Patient assessment of therapy: 
Good 

10/35 (26.3) 9/32 (25) NR 1.02 (0.47 to 
2.18) 
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Outcomea Ginkgo biloba 
n/N (%)b 

Placebo 
n/N (%)b 

p-
value 

Effect 
RR (95% CI)c 

Patient assessment of therapy: 
Very good 

14/35 (36.8) 15/32 (41.7) NR 0.85 (0.49 to 
1.48) 

Abbreviations 

CI = confidence interval, NR = not reported, PAOD = peripheral arterial occlusive disease, PFWD = pain-free walking distance, 

RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Schweizer 1999129) and at the same timepoint (24 weeks). Included patients 

were those with Fontaine’s stage IIb PAOD with occlusion of the superficial femoral artery on one leg and without occlusion of 

the deep femoral artery. Patients had a PFWD <200 meters and maximum walking distance between 100 and 300 meters. 

b = Percentages here are as they were reported in the original trial publication. The percentages use the total study population 

as the denominator. The denominators reported in this report are those with data reported.  

c = Calculated by the authors of this report. 

 

6.2.4.3 Vertigo 
A summary of the overall certainty of the body of evidence relating to ginkgo biloba for vertigo is 
presented in Table 87. The rest of this section presents detailed outcome data relating to the effi-
cacy of various doses of ginkgo biloba vs. 32 mg betahistine for treating vertigo. 

6.2.4.3.1 Timing and intensity of vestibular symptoms, including patient-perceived handicap 

One trial used a range of categorical measures to assess the effect of 240 mg ginkgo biloba on 

vestibular symptoms compared with 32 mg betahistine after 12 weeks of treatment (Table 43).91 

All of the results suggested little to no difference between groups (1 RCT; 160 patients; low certainty 

evidence). 

Table 43: Categorical efficacy results comparing 240 mg ginkgo biloba vs. 32 mg betahistine in patients 
with vertigo – vestibular symptoms 

Outcomea Ginkgo biloba 
n/N (%)b 

Betahistine 
n/N (%)b 

p-
value 

Effect 
RR (95% CI)c 

50% improvement in 11-point NAS 63/80 (79) 60/80 (75) NR 1.05 (0.89 to 
1.24) 

Romberg test: No swaying 39/80 (49) 39/80 (49) NR 1.00 (0.73 to 
1.37) 

Romberg test: Slight swaying 41/80 (51) 40/80 (50) NR 1.03 (0.75 to 
1.39) 

Romberg test: Swaying with foot 
movement 

0/80 (0) 1/80 (1) NR 0.33 (0.01 to 
8.06) 

Romberg test: Tendency to fall 0/80 (0) 0/80 (0) NR NE 
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Outcomea Ginkgo biloba 
n/N (%)b 

Betahistine 
n/N (%)b 

p-
value 

Effect 
RR (95% CI)c 

Unterberger's stepping test: rota-
tion <30 degrees 

74/80 (93) 72/80 (90) NR 1.03 (0.93 to 
1.13) 

Unterberger's stepping test: rota-
tion >60 degrees 

0/80 (0) 0/80 (0) NR NE 

Unterberger's stepping test: rota-
tion 30 to 60 degrees 

6/80 (7) 8/80 (10) NR 0.75 (0.27 to 
2.06) 

Abbreviations 

CI = confidence interval, ICD-10 = International Classification of Diseases, Tenth Revision, NAS = numeric analogue scale, NE 

= not estimable, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (ISRCTN 0226213991) and at the same timepoint (12 weeks). Included pa-

tients were those with peripheral vertigo not otherwise specified (H81.3) or vertiginous syndrome not otherwise specified 

(H81.9) as classified by ICD-10, with symptoms of vertigo for at least 3 months, who scored ≥3 on a numeric analogue scale (1 

to 10) at screening. 

b = Percentages for all outcomes were reported only in figures; they were digitised and rounded to the closest percentage.  

c = Calculated by the authors of this report, using 0.5 continuity correction where necessary. 

Similar to the results seen in the categorical outcome measures, when vestibular symptoms were 

assessed using a range of continuous scales, there were no statistically significant differences 

between the 240 mg ginkgo biloba and 32 mg betahistine groups after 12 weeks of treatment (1 
RCT; 160 patients; low certainty evidence) (Table 44).91 

Table 44: Continuous efficacy results comparing 240 mg ginkgo biloba vs. 32 mg betahistine in patients 
with vertigo – vestibular symptoms 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Betahistine 
Mean (95% CI)b 

p-value Effect 
MD (95% CI)c 

11-point box 
scale vertigo 

-3.5 (-3.9 to -3.1) -3.3 (-3.7 to -2.9) 0.704 -0.2 (-0.7 to 0.3) 

VSS-A -7.1 (-8.0 to -6.2) -6.4 (-7.4 to -5.4) 0.446  -0.7 (-2.1 to 0.7) 

VSS-SF -14.7 (-16.4 to -13.0) -13.4 (-15.3 to -11.5) 0.319 -1.3 (-3.8 to 1.2) 

VSS-V -7.6 (-8.7 to -6.5) -7.0 (-8.1 to -5.9) 0.432 -0.6 (-2.2 to 1.0) 

Abbreviations 

CI = confidence interval, ICD-10 = International Classification of Diseases, Tenth Revision, MD = mean difference, NR = not 

reported, RR = relative risk, VSS-A = Vertigo Symptom Scale autonomic-anxiety, VSS-SF = Vertigo Symptom Scale short-form; 

VSS-V = Vertigo Symptom Scale vertigo-balance. 

Notes 



HTA Report 97 

a = All results in this table are from the same trial (ISRCTN 0226213991) and at the same timepoint (12 weeks). Included pa-

tients were those with peripheral vertigo not otherwise specified (H81.3) or vertiginous syndrome not otherwise specified 

(H81.9) as classified by ICD-10, with symptoms of vertigo for at least 3 months, who scored ≥3 on a numeric analogue scale (1 

to 10) at screening. 

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report. 

There were no statistically significant differences between the lower dose of 160 mg ginkgo biloba 

and 32 mg betahistine in terms of efficacy assessed with various categorical outcome measures 

after 12 weeks of treatment (1 RCT; 31 patients; very low certainty evidence) (Table 45).92 

Table 45: Categorical efficacy results comparing 160 mg ginkgo biloba vs. 32 mg betahistine in patients 
with vertigo – vestibular symptoms 

Outcomea Ginkgo biloba 
n/N (%) 

Betahistine 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Patient assessment: vertigo dis-
appeared 

8/18 (44.4) 6/13 (46.1) NS 0.96 (0.44 to 
2.10) 

Patient assessment: vertigo im-
proved 

4/18 (22.2) 6/13 (46.1) 0.48 (0.17 to 
1.37) 

Patient assessment: vertigo un-
changed 

2/18 (11.1) 1/13 (7.6) 1.44 (0.15 to 
14.3) 

Patient assessment: vertigo 
worsened 

4/18 (22.2) 0/13 (0) 6.63 (0.39 to 
113.40) 

Babinsky-Weil test no longer 
positive 

6/20 (30.0) 4/17 (23.5) NR 1.28 (0.43 to 
3.78) 

Romberg test no longer positive 4/20 (20.0) 3/17 (17.6) NR 1.13 (0.29 to 
4.37) 

Abbreviations 

CI = confidence interval, NR = not reported, NS = not significant, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Cesarani 199892) and at the same timepoint (12 weeks). Included patients 

were those with vertigo, dizziness, or both, due to vascular vestibular disorders. 

b = Calculated by the authors of this report, using 0.5 continuity correction where necessary.  

6.2.4.3.2 Health-related quality of life 

No HRQoL outcomes were identified for the condition of vertigo. 
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6.2.4.3.3 Global assessment of health status 

There was no statistically significant difference in the proportion of patients who perceived their 

vertigo symptoms to be improved after 12 weeks of treatment with 240 mg ginkgo biloba or 32 mg 

betahistine (RR 1.13 [95% CI 0.94 to 1.35]; 1 RCT; 160 patients) (Table 46).91 

Table 46: Categorical efficacy results comparing 240 mg ginkgo biloba vs. 32 mg betahistine in patients 
with vertigo – global assessment of health status 

Outcomea Ginkgo biloba 
n/N (%)b 

Betahistine 
n/N (%)b 

p-
value 

Effect 
RR (95% CI)c 

CGIC, much improved or very 
much improved 

63/80 (79) 56/80 (70) NR 1.13 (0.94 to 
1.35) 

Abbreviations 

CGIC = clinical global impression of change; CI = confidence interval, ICD-10 = International Classification of Diseases, Tenth 

Revision, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (ISRCTN 0226213991) and at the same timepoint (12 weeks). Included pa-

tients were those with peripheral vertigo not otherwise specified (H81.3) or vertiginous syndrome not otherwise specified 

(H81.9) as classified by ICD-10, with symptoms of vertigo for at least 3 months, who scored ≥3 on a numeric analogue scale (1 

to 10) at screening. 

b = Percentages were reported only in figures; they were digitised and rounded to the closest percentage.  

c = Calculated by the authors of this report. 

One trial measured change from baseline in the Clinical Global Impression of Change Scale used 

for quantifying global health status after 12 weeks of treatment with 240 mg ginkgo biloba or 32 mg 
betahistine.91 There was no statistically significant difference between the 2 groups (MD -0.2 [95% 

CI -0.5 to 0.1]; 1 RCT; 160 patients) (Table 47).  

Table 47: Continuous efficacy results comparing 240 mg ginkgo biloba vs. 32 mg betahistine in patients 
with vertigo – global assessment of health status 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Betahistine 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% 
CI)c 

CGIC 1.9 (1.7 to 2.1) 2.1 (1.9 to 2.3) 0.237 -0.2 (-0.5 to 
0.1) 

Abbreviations 

CGIC = clinical global impression of change; CI = confidence interval, ICD-10 = International Classification of Diseases, Tenth 

Revision, MD = mean difference. 

Notes 

a = All results in this table are from the same trial (ISRCTN 0226213991) and at the same timepoint (12 weeks). Included pa-

tients were those with peripheral vertigo not otherwise specified (H81.3) or vertiginous syndrome not otherwise specified 
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(H81.9) as classified by ICD-10, with symptoms of vertigo for at least 3 months, who scored ≥3 on a numeric analogue scale (1 

to 10) at screening. 

b = Mean value at timepoint. 

c = Calculated by the authors of this report. 

6.2.4.3.4 Functional status 
One trial measured functional status using the Sheehan Disability Scale (SDS) (possible range: 0-
30; higher score = more severe impairment).91 There was no statistically significant difference in 
change in mean scores from baseline after 12 weeks of treatment with either 240 mg ginkgo biloba 
or 32 mg betahistine (MD -1.1 [95% CI -2.9 to 0.7]; 1 RCT; 160 patients) (Table 48). 
Table 48: Continuous efficacy results comparing 240 mg ginkgo biloba vs. 32 mg betahistine in patients 
with vertigo – functional status 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Betahistine 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% 
CI)c 

SDS total score -9.4 (-10.6 to -8.2) -8.3 (-9.5 to -7.1) 0.260 -1.1 (-2.9 to 
0.7) 

Abbreviations 

CI = confidence interval, ICD-10 = International Classification of Diseases, Tenth Revision, NR = not reported, RR = relative 

risk, SDS = Sheehan Disability Scale. 

Notes 

a = All results in this table are from the same trial (ISRCTN 0226213991) and at the same timepoint (12 weeks). Included pa-

tients were those with peripheral vertigo not otherwise specified (H81.3) or vertiginous syndrome not otherwise specified 

(H81.9) as classified by ICD-10, with symptoms of vertigo for at least 3 months, who scored ≥3 on a numeric analogue scale (1 

to 10) at screening. 

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report. 

 

6.2.4.4 Tinnitus 
A summary of the overall certainty of the body of evidence relating to ginkgo biloba for tinnitus is 
presented in Table 88. The rest of this section presents detailed outcome data relating to the effi-
cacy of ginkgo biloba vs. either placebo, hearing aid, or pentoxifylline for treating tinnitus. 

6.2.4.4.1 Tinnitus severity 
One trial found no statistically significant difference between 120 mg ginkgo biloba and placebo in 
patients’ subjective impression of improvement of tinnitus (RR 2.19 [95% CI 0.98 to 4.90]; 1 RCT; 
99 patients; low certainty evidence) (Table 49).131 The outcome was measured after 12 weeks of 
treatment using a scale of -5 (significant deterioration) to +5 (no tinnitus).  
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Table 49: Categorical efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with tinni-
tus – tinnitus severity 

Outcomea Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Patient subjective impression: 
tinnitus improved  

15/49 (30.6) 7/50 (14) NR 2.19 (0.98 to 
4.90) 

Abbreviations 

CI = confidence interval, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Morgenstern 1997131) and at the same timepoint (12 weeks). Included pa-

tients were those with tonally definable chronic tinnitus that could be masked and had persisted for ≥2 months. 

b = Calculated by the authors of this report. 

One trial matched patients on age, sex, and duration of tinnitus, and randomised one person in 

each pair to receive 150 mg ginkgo biloba, while the other person received placebo.93,94 There were 

no statistically significant differences between 150 mg ginkgo biloba and placebo in patients’ sub-

jective assessment of tinnitus severity (Table 50). Patients were asked after 12 weeks of treatment 

if their condition had improved, and then they were asked 2 weeks after stopping treatment if their 
condition had worsened. 

Table 50: Categorical efficacy results comparing 150 mg ginkgo biloba vs. placebo in patients with tinni-
tus – tinnitus severity 

Outcomea Timepoint 
(weeks) 

Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% 
CI)b 

Patient-reported improvement 
in troublesome nature of tinni-
tus since beginning treatment 

12 34/360 
(9.4) 

35/360 
(9.7) 

NS 0.97 (0.62 
to 1.52) 

Patient-reported worsening 
troublesome nature of tinnitus 
since stopping treatment 2 
weeks before 

14 47/354 
(13.3) 

39/354 
(11.0) 

NS 1.21 (0.81 
to 1.79) 

Abbreviations 

CI = confidence interval, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Drew 199993,94). Included patients were those with self-reported tinnitus. 

b = Calculated by the authors of this report. 
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The same trial found no statistically significant differences between 150 mg ginkgo biloba and pla-

cebo across various continuous measures designed to measure patients’ assessment of tinnitus 

severity after 12 weeks of treatment and again 2 weeks after stopping treatment (Table 51).93,94  

Table 51: Continuous efficacy results comparing 150 mg ginkgo biloba vs. placebo in patients with tinni-
tus – tinnitus severity 

Outcomea Timepoint 
(weeks) 

Outcome metric Effect 
MD (95% CI)b 

Awareness of or ability to ig-
nore tinnitus, range 0 to 22 

12 Score at timepoint -0.70 (-0.43 to 0.30)c 

 Change from base-
line 

-0.15 (-0.52 to 0.22) 

14 Score at timepoint 0.16 (-0.22 to 0.54) 

Tinnitus impact, range 0 to 39 12 Score at timepoint -1.09 (-2.24 to 0.05) 

Change from base-
line 

-0.15 (-0.76 to 0.46) 

14 Score at timepoint -0.56 (-1.80 to 0.68) 

Tinnitus severity, range 0 to 73 12 Score at timepoint -1.32 (-2.85 to 0.21) 

Change from base-
line 

-0.22 (-1.11 to 0.67) 

14 Score at timepoint -0.10 (-1.78 to 1.58) 

Variability of tinnitus, range 0 
to 6 

12 Score at timepoint -0.22 (-0.48 to 0.04) 

Change from base-
line 

-0.08 (-0.27 to 0.11) 

14 Score at timepoint -0.26 (-0.52 to -0.01)d 

Treatment impact on trouble-
some nature of tinnitus, range 
-4 to 4 

12 Score at timepoint 0.03 (-0.17 to 0.17) 

14 Score at timepoint -0.10 (-0.24 to 0.04) 

 Abbreviations 

CI = confidence interval, MD = mean difference. 

Notes 

a = All results in this table are from the same trial (Drew 199993,94). Included patients were those with self-reported tinnitus. All 

outcomes were ascertained using trial-designed questionnaires. Content and score ranges are reported for each outcome. 

b = Ginkgo biloba vs. placebo. Note that this is the mean difference between matched pairs (i.e. a pair of patients were 

matched, and one was randomly assigned to ginkgo biloba, while the other patient received placebo). Results not reported by 

treatment. 

c = The mean difference presented here does not fall within the 95% CI; however, this is how the data were reported in the origi-

nal study publication. Because results were not reported by treatment, the correct values could not be ascertained. 

d = p = 0.045. 
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One trial found no statistically significant differences between 120 mg ginkgo biloba and 600 mg 

pentoxifylline in tinnitus severity measured after 12 weeks of treatment using either the abridged 

Tinnitus Questionnaire (MD 0.4 [95% CI -0.1 to 0.9]; 1 RCT; 198 patients; low certainty evidence) 

or an 11-point numeric analogue scale (MD 0.0 [95% CI -0.2 to 0.2]; 1 RCT; 198 patients; low 

certainty evidence) (Table 52).130 

Table 52: Continuous efficacy results comparing 120 mg ginkgo biloba vs. 600 mg pentoxifylline in pa-
tients with tinnitus – tinnitus severity 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Pentoxifylline 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

11-point box scale tinni-
tus annoyance 

-0.6 (-0.8 to -
0.3)d 

-0.5 (-0.8 to -0.3)e 0.938 0.0 (-0.2 to 0.2) 

Mini-TQ -1.6 (-2.3 to -
0.9)f 

-1.9 (-2.6 to -1.3)f 0.4514 0.4 (-0.1 to 0.9) 

Abbreviations 

CI = confidence interval, MD = mean difference, Mini-TQ = abridged tinnitus questionnaire. 

Notes 

a = All results in this table are from the same trial (ISRCTN 68772788130) and at the same timepoint (12 weeks). Included pa-

tients were those with unilateral or bilateral chronic or sub-chronic tinnitus of ≥3 months’ duration. Tinnitus was maskable (by 

noise masking), the degree of annoyance by tinnitus was rated ≥3 on an 11-Point Box Scale (type of numeric analogue scale) at 

screening and baseline visits, and they scored ≥5 on the Mini-TQ at baseline. 

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report.  

d = p = 0.0002 vs. baseline. 

e = p = 0.0003 vs. baseline. 

f = p <0.0001 vs. baseline. 

One trial reported tinnitus severity outcomes in patients with unilateral or bilateral tinnitus and sen-

sorineural or mixed hearing loss, as evaluated by otolaryngologists after 12 weeks of treatment for 
3 different treatment groups: 240 mg ginkgo biloba alone, 240 mg ginkgo biloba with a hearing aid, 

and a hearing aid alone (Table 53).95 Adding ginkgo biloba to a hearing aid resulted in statistically 

significantly worse severity outcomes compared to a hearing aid alone, measured with the Tinnitus 

Handicap Inventory (THI) (possible score: 0 to 100; higher score = greater tinnitus severity) and a 

0 to 10 VAS (higher score = greater tinnitus severity) (1 RCT; 33 patients; very low certainty evi-

dence). In contrast, there was little to no difference in THI scores between ginkgo biloba alone and 

a hearing aid alone, but there were slightly worse tinnitus severity VAS scores in the ginkgo biloba 

group than in the hearing aid group (1 RCT; 33 patients; very low certainty evidence).
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Table 53: Continuous efficacy results comparing 240 mg ginkgo biloba with or without a hearing aid vs. hearing aid alone in patients with tinnitus – tinnitus severity 

Outcomea Ginkgo biloba + HA 
Mean (95% CI)b 

HA alone  
Mean (95% CI)b 

Ginkgo biloba alone 
Mean (95% CI)b 

p-
value 

Effect MD (95% CI)c 

Ginkgo biloba + 
HA vs. HA alone 

Ginkgo biloba 
alone vs. HA 
alone 

THI 27 (22.9 to 31.1) 14 (12.2 to 15.8) 16 (13.0 to 19.0) NR 13 (8.2 to 17.8) 2 (-1.7 to 5.7) 

VAS (0 to 10) tinnitus discom-
fort 

3.7 (3.3 to 4.1) 2.3 (2.0 to 2.6) 3.0 (2.6 to 3.4) NR 1.4 (0.9 to 1.9) 0.7 (0.2 to 1.2) 

Abbreviations 

CI = confidence interval, HA = hearing aid, MD = mean difference, NR = not reported, THI = Tinnitus Handicap Inventory, VAS = Visual Analogue Scale. 

Notes 

a = All results in this table are from the same trial (RBR2SN8XV95) and at the same timepoint (12 weeks). Included patients were those with unilateral or bilateral tinnitus and sensorineural or mixed 

hearing loss, as evaluated by otolaryngologists. 

b = Mean value at timepoint. Means and standard deviations for all outcomes were reported only in figures; they were digitised and rounded to the closest whole number (for THI) or tenth (for VAS), 

depending on the range of the Y-axis.  

c = Calculated by the authors of this report. 
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6.2.4.4.2 Tinnitus loudness 
One trial found that tinnitus loudness, measured in decibels, was statistically significantly lower 
with 120 mg ginkgo biloba than with placebo after 12 weeks of treatment (MD -6.1 decibels [95% 
CI -10.9 to -1.3]; 1 RCT; 73 patients; low certainty evidence) (Table 54).131 The difference of -6.1 
decibels is considered to be clinically meaningful according to the trial authors, who used an 
MCID of 5 decibels.131 
Table 54: Continuous efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with tinni-
tus – tinnitus loudness 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Placebo 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

Loudness in the more af-
fected ear (decibels) 

39.0 (31.9 to 
46.1) 

45.1 (39.1 to 
51.2) 

<0.05 -6.1 (-10.9 to -
1.3) 

Abbreviations 

CI = confidence interval, MD = mean difference. 

Notes 

a = All results in this table are from the same trial (Morgenstern 1997131) and at the same timepoint (12 weeks). Included pa-

tients were those with tonally definable chronic tinnitus that could be masked and had persisted for ≥2 months. 

b = Mean value at timepoint. 

c = Calculated by the authors of this report. 

One trial matched patients on age, sex, and duration of tinnitus, and randomised one person in 

each pair to receive 150 mg ginkgo biloba, while the other person received placebo.93,94 This study 

found no statistically significant differences between matched pairs in tinnitus loudness measured 

after 12 weeks of treatment and 2 weeks after stopping treatment (Table 55).93,94 Tinnitus loudness 

was measured with a trial-specific questionnaire (possible score: 0 to 12; higher score = louder 
tinnitus) and with a scale measuring the extent to which the treatment affects the patient’s tinnitus 

(range: -4 to 6; higher score = greater improvement in tinnitus loudness). 

Table 55: Continuous efficacy results comparing 150 mg ginkgo biloba vs. placebo in patients with tinni-
tus – tinnitus loudness 

Outcomea Timepoint 
(weeks) 

Outcome metric Effect 
MD (95% CI)b 

Tinnitus loudness, range 0 to 
12 

12 Score at timepoint -0.07 (-0.35 to 0.21) 

Change from base-
line 

-0.08 (-0.27 to 0.11) 

14 Score at timepoint 0.06 (-0.23 to 0.34) 

Treatment impact on tinnitus 
loudness, range -4 to 6 

12 Score at timepoint 0.01 (-0.16 to 0.19) 

14 Score at timepoint -0.05 (-2.00 to 0.11) 

 Abbreviations 



HTA Report 105 

CI = confidence interval, MD = mean difference. 

Notes 

a = All results in this table are from the same trial (Drew 199993,94). Included patients were those with self-reported tinnitus. All 

outcomes were ascertained using trial-designed questionnaires. Content and score ranges are reported for each outcome. 

b = Ginkgo biloba vs. placebo. Note that this is the mean difference between matched pairs (i.e. a pair of patients were matched 

and one was randomly assigned to ginkgo biloba, while the other patient received placebo). Results not reported by treatment. 

One trial found little to no difference between 12 weeks of treatment with either 120 mg ginkgo 

biloba or 600 mg pentoxifylline in tinnitus loudness measured on an 11-point box scale (MD 0.0 

[95% CI -0.2 to 0.2]; 1 RCT; 197 patients) (Table 56).130 

Table 56: Continuous efficacy results comparing 120 mg ginkgo biloba vs. 600 mg pentoxifylline in pa-
tients with tinnitus – tinnitus loudness 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Pentoxifylline 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

11-point box scale tin-
nitus loudness 

-0.4 (-0.7 to -0.2)d -0.4 (-0.7 to -0.2)e 0.9284 0.0 (-0.2 to 0.2) 

Abbreviations 

CI = confidence interval, MD = mean difference 

Notes 

a = All results in this table are from the same trial (ISRCTN 68772788130) and at the same timepoint (12 weeks). Included pa-

tients were those with unilateral or bilateral chronic or sub-chronic tinnitus of ≥3 months’ duration. Tinnitus was maskable (by 

noise masking), the degree of annoyance by tinnitus was rated ≥3 on an 11-Point Box Scale (type of numeric analogue scale) at 

screening and baseline visits, and they scored ≥5 on the Mini-TQ at baseline. 

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report.  

d = p = 0.0021 vs. baseline. 

e = p = 0.0015 vs. baseline. 

6.2.4.4.3 Level of hearing loss 
One trial reported no statistically significant difference between groups in the level of hearing loss 
after 12 weeks of treatment with 120 mg ginkgo biloba or placebo.131 Hearing loss was assessed 
with tonal audiometric measurement. The trial authors did not report any data per treatment 
group; the only information available was the statement, ‘In the tonal audiometric measurement of 
hearing loss, there was no difference between the two groups’ (1 RCT; 73 patients; very low cer-
tainty evidence). 

6.2.4.4.4 Health-related quality of life 

No HRQoL outcomes were identified for the condition of tinnitus. 
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6.2.4.4.5 Functional status 
One trial measured functional status treatment using the Sheehan Disability Scale after 12 weeks 
of treatment with either 120 mg ginkgo biloba or 600 mg pentoxifylline.130 No statistically signifi-
cant difference was found between the groups in the mean change in score from baseline (MD 
0.0 [95% CI -0.2 to 0.2]; 1 RCT; 197 patients) (Table 57). 
Table 57: Continuous efficacy results comparing 120 mg ginkgo biloba vs. 600 mg pentoxifylline in pa-
tients with tinnitus – functional status 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Pentoxifylline 
Mean (95% CI)b 

p-
value 

Effect 
MD (95% CI)c 

SDS total score -0.6 (-0.9 to -0.3) -0.6 (-0.9 to -0.3) 0.9485 0.0 (-0.2 to 0.2) 

Abbreviations 

CI = confidence interval, MD = mean difference, SDS = Sheehan Disability Scale. 

Notes 

a = All results in this table are from the same trial (ISRCTN 68772788130) and at the same timepoint (12 weeks). Included pa-

tients were those with unilateral or bilateral chronic or sub-chronic tinnitus of ≥3 months’ duration. Tinnitus was maskable (by 

noise masking), the degree of annoyance by tinnitus was rated ≥3 on an 11-Point Box Scale (type of numeric analogue scale) at 

screening and baseline visits, and they scored ≥5 on the Mini-TQ at baseline. 

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report. 

6.2.4.4.6 Mood 
One trial used the Hospital Anxiety and Depression Scale (HADS) to measure mood after 12 
weeks of either 120 mg ginkgo biloba or 600 mg pentoxifylline.130 There was little to no difference 
between groups in the number of people with a HADS score indicating clinical anxiety (RR 0.91 
[95% CI 0.54 to 1.51]; 1 RCT; 197 patients) (Table 58).  
Table 58: Categorical efficacy results comparing 120 mg ginkgo biloba vs. 600 mg pentoxifylline in pa-
tients with tinnitus – behaviour/mood 

Outcomea Ginkgo biloba 
n/N (%) 

Pentoxifyl-
line n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Abnormal HADS anxiety (≥11) 22/95 (23)c 23/90 (26)d NR 0.91 (0.54 to 
1.51) 

Abbreviations 

CI = confidence interval, HADS = hospital anxiety and depression scale, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (ISRCTN 68772788130) and at the same timepoint (12 weeks). Included pa-

tients were those with unilateral or bilateral chronic or sub-chronic tinnitus of ≥3 months’ duration. Tinnitus was maskable (by 

noise masking), the degree of annoyance by tinnitus was rated ≥3 on an 11-Point Box Scale (type of numeric analogue scale) at 

screening and baseline visits, and they scored ≥5 on the Mini-TQ at baseline. 
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b = Calculated by the authors of this report.  

c = p = 0.005 vs. baseline. 

d = p = 0.105 vs. baseline. 

One trial used the HADS instrument to measure anxiety and depression after 12 weeks of treatment 

with either 120 mg ginkgo biloba or 600 mg pentoxifylline.130 There was no statistically significant 

difference in mean change from baseline between the 2 groups in either anxiety (MD -0.2 [95% CI 

-0.6 to 0.2]; 1 RCT; 197 patients) or depression (MD 0.1 [95% CI -0.3 to 0.5]; 1 RCT; 197 patients) 

(Table 59).  

Table 59: Continuous efficacy results comparing 120 mg ginkgo biloba vs. 600 mg pentoxifylline in pa-
tients with tinnitus – behaviour/mood 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Pentoxifylline 
Mean (95% CI)b 

p-value Effect 
MD (95% CI)c 

HADS anxiety -1.3 (-1.8 to -0.9) -1.1 (-1.6 to -0.6) 0.2523 -0.2 (-0.6 to 0.2) 

HADS depression -0.4 (-0.9 to 0.2) -0.5 (-0.9 to 0.0) 0.5753 0.1 (-0.3 to 0.5) 

Abbreviations 

CI = confidence interval, HADS = Hospital Anxiety and Depression Scale, MD = mean difference. 

Notes 

a = All results in this table are from the same trial (ISRCTN 68772788130) and at the same timepoint (12 weeks). Included pa-

tients were those with unilateral or bilateral chronic or sub-chronic tinnitus of ≥3 months’ duration. Tinnitus was maskable (by 

noise masking), the degree of annoyance by tinnitus was rated ≥3 on an 11-Point Box Scale (type of numeric analogue scale) at 

screening and baseline visits, and they scored ≥5 on the Mini-TQ at baseline. 

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report. 

6.2.5 Findings: Safety 
The findings for the safety outcomes for each of the 4 conditions of interest are reported in subse-

quent sections: MPD (Section 6.2.5.1), PAOD (Section 6.2.5.2), vertigo (Section 6.2.5.3), and 

tinnitus (Section 6.2.5.4).  

6.2.5.1 Mental performance deficits 
Because of the abundance of data regarding the safety of ginkgo biloba in MPD, the following re-
sults are available in Appendix F:  

• Studies in which some patients changed treatment assignments during the course of the 
trial (e.g. patients received placebo for the first half of the trial and ginkgo biloba for the 
second half of the trial); these trials cannot be synthesised with other studies. 

• Doses of ginkgo biloba not currently approved in Switzerland (i.e. 150 mg or 160 mg).m 

 
m Please note that studies on these dosages of ginkgo biloba are reported in the main body of the report for the other 3 condi-
tions due to the relative sparsity of data for those conditions. 
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6.2.5.1.1 Adverse events 

Most trials reported on the proportion of patients who experience ≥1 AE. Overall, although AEs 

were relatively common, which is expected given the elderly population, there was no evidence to 

suggest that patients with MPD receiving ginkgo biloba were at elevated risk of experiencing an AE 

compared to placebo. In a meta-analysis of 4 RCTs comparing 120 mg ginkgo biloba to placebo, 

there was no statistically significant difference in the proportion of patients experiencing an AE over 
24 weeks of treatment (RR 0.91 [95% CI 0.69 to 1.19]; 4 RCTs; 885 patients; low certainty evi-

dence) (Figure 36). There was moderate heterogeneity across the 4 studies. In a sensitivity anal-

ysis excluding NCT00446485, which had a small sample size and reported a statistically signifi-

cantly higher rate of AEs among patients treated with placebo, there was minimal heterogeneity 

(RR 1.04 [95% CI 0.92 to 1.18]; 3 RCTs; 846 patients) (Figure 37).81 

 

Figure 36: At least one AE in patients with MPD: 120 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

AE = adverse event, CI = confidence interval, FE = fixed effect, MPD = mental performance deficits, RE = random effects, RR = 

relative risk. 

 

Figure 37: At least one AE in patients with MPD: 120 mg ginkgo biloba vs. placebo at 24 weeks sensitivity 
analysis 

Abbreviations 

AE = adverse event, CI = confidence interval, FE = fixed effect, MPD = mental performance deficits, RE = random effects, RR = 

relative risk. 
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Based on a meta-analysis of 5 RCTs conducted in patients with MCI, AD dementia, or vascular 

dementia, there was no statistically significant difference between 240 mg ginkgo biloba or placebo 

in the occurrence of AEs over 24 weeks (RR 0.97 [95% CI 0.90 to 1.05]; 5 RCTs; 1’716 patients; 

moderate certainty evidence) (Figure 38). There was low to moderate heterogeneity across stud-

ies, which appeared to be primarily driven by Gavrilova 2014, which reported numerically fewer 
AEs in the ginkgo biloba treatment group.103,104  

Two of these trials also reported AE results for subgroups with AD dementia or vascular dementia 

(Figure 39). In the subgroup of patients with AD dementia, patients receiving 240 mg ginkgo biloba 

were statistically significantly less likely to experience ≥1 AE over 24 weeks than those treated with 

placebo (RR 0.89 [95% CI 0.81 to 0.99]; 2 RCTs; 547 patients). There was no evidence of statistical 

heterogeneity across studies. In contrast, there was substantial heterogeneity in the subgroup 

meta-analysis of vascular dementia, which showed no statistically significant effect of ginkgo biloba 

(RR 1.10 [95% CI 0.82 to 1.49]; 2 RCTs; 252 patients). There was no statistically significant differ-

ence between subgroups (χ2 = 1.67, p = 0.1957).  

 

Figure 38: At least one AE in patients with MPD: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

AE = adverse event, CI = confidence interval, FE = fixed effect, MPD = mental performance deficits, RE = random effects, RR = 

relative risk. 
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Figure 39: At least one AE in patients with MPD: 240 mg ginkgo biloba vs. placebo at 24 weeks subgroup 
analysis 

Abbreviations 

AE = adverse event, CI = confidence interval, FE = fixed effect, MPD = mental performance deficits, RE = random effects, RR = 

relative risk. 

 

Similar to the results of the meta-analyses reported above, none of the other trials reporting the 

proportion of patients experiencing ≥1 AE or ≥1 AE potentially related to treatment found any sta-

tistically significant difference between 120 mg ginkgo biloba and placebo at any timepoint (Table 
60).  

Table 60: At least one AE comparing 120 mg ginkgo biloba vs. placebo in patients with MPD 

Outcome Timepoint 
(weeks) 

Study Ginkgo 
biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% 
CI)a 

≥1 AE poten-
tially related to 
treatment 

26 Schneider 
2005116,117b 

26/169 
(15) 

33/174 
(19) 

NR 0.81 (0.51 to 
1.30) 

≥1 AE during 
follow-up 

52 Le Bars 199798-

101c 
49/166 
(30) 

50/161 
(31) 

NR 0.95 (0.68 to 
1.32) 

≥1 AE possibly 
related to treat-
ment 

52 Le Bars 199798-

101c 

27/166 
(16) 

19/161 
(12) 

NR 1.38 (0.80 to 
2.38) 

Abbreviations 
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AD = Alzheimer's disease, AE = adverse event, AR = adverse reaction, CI = confidence interval, DSM-IV = Diagnostic and Sta-

tistical Manual of Mental Disorders, Fourth Edition, MID = multi-infarct dementia, MMSE = Mini-Mental State Examination, MPD 

= mental performance deficits, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - 

Alzheimer's Disease and Related Disorders Association, NR = not reported, RR = relative risk, SAE = serious adverse event. 

Notes 

a = Calculated by the authors of this report. 

b = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of demen-

tia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to 

avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were 

allowed to have an MMSE score of ≥20. Note that this study also included a group treated with 240 mg ginkgo biloba; other 

dose comparisons are reported in relevant sections. 

c = Included patients were outpatients with AD or MID, without other significant medical conditions. 

 

Results from other timepoints were consistent with those that could be meta-analysed. Comparing 

240 mg ginkgo biloba and placebo, there was no evidence of a statistically significant difference in 

the proportion of patients experiencing ≥1 AE after either 888 or 12110 weeks of treatment (Table 
61).  

Table 61: At least one AE comparing 240 mg ginkgo biloba vs. placebo in patients with MPD 

Outcome Timepo
int 
(weeks) 

Study Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
valu
e 

Effect 
RR (95% CI)a 

≥1 AE during 
follow-up 

8 DRKS 
00000423
88b 

19/31 
(59.4) 

12/30 (40) NR 1.53 (0.91 to 
2.58) 

12 Grass-
Kapanke 
2011110c 

23/149 
(15.4) 

23/147 
(15.6) 

NR 0.99 (0.58 to 
1.68) 

≥1 AE poten-
tially related to 
treatment 

26 Schneider 
2005116,11

7d 

32/170 
(19) 

33/174 (19) NR 0.99 (0.64 to 
1.54) 

Abbreviations 

AD = Alzheimer's disease, ADL = activities of daily living, AE = adverse event, CI = confidence interval, DSM-IV = Diagnostic 

and Statistical Manual of Mental Disorders, Fourth Edition, MCI = mild cognitive impairment, MMSE = Mini-Mental State Exami-

nation, MPD = mental performance deficits, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders 

and Stroke - Alzheimer's Disease and Related Disorders Association, NINDS-AIREN = National Institute of Neurological Disor-

ders and Stroke and Association Internationale pour la Recherche et l'Enseignement en Neurosciences, NR = not reported, 

PRMQ = Prospective and Retrospective Memory Questionnaire, RR = relative risk, SAE = serious adverse event, TT = Termine 
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Test, WMS III = Wechsler Memory Scale III, WTS-ALS = Vienna Test System—Work Performance Series, WTS-DT = Vienna 

Test System—Determination Test. 

Notes 

a = Calculated by the authors of this report. 

b = Included patients were those with subjective memory impairment, defined as ≥1 item answered with ‘rather often’ or ‘very 

often’, or at least 5 questions answered ‘sometimes’ in the PRMQ. 

c = Included patients were those with very MCI, as defined by the diagnostic criteria: a) subjective complaints of impairment, 

perceived as a decline from former level of functioning in at least one of the following: memory, attention/concentration, speed of 

functioning, efforts required to complete complex tasks, general performance/efficiency; b) low functioning (≥1 standard devia-

tion worse than the mean of the most appropriate normative group) in at least one of the cognitive tests administered at screen-

ing and baseline (WMS III Faces I + II, WTS-ALS (S1), WTS-DT (S16), TT; c) perceived impairment present for at least 3 

months; d) widely preserved general cognitive function, as evidenced by a total score above 23 in the MMSE; e) intact ADL, as 

evidenced by inquiry (subtle difficulties, in particular slowing or increased efforts, in complex tasks is acceptable); f) no indica-

tion of dementia. 

d = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of demen-

tia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to 

avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were 

allowed to have an MMSE score of ≥20. Note that this study also included a group treated with 120 mg ginkgo biloba; other 

dose comparisons are reported in relevant sections. 

 

One trial found that although the majority of patients receiving either 120 or 240 mg ginkgo biloba 

experienced ≥1 AE during the 26 weeks of the study, there was no statistically significant difference 

between the 2 groups (RR 1.02 [95% CI 0.88 to 1.19]; 1 RCT; 339 patients) (Table 62). Similarly, 

there was no statistically significant difference in the proportion of patients who experienced ≥1 AE 
potentially related to treatment (RR 0.82 [95% CI 0.51 to 1.31]; 1 RCT; 339 patients).  

Table 62: At least one AE comparing 120 mg vs. 240 mg ginkgo biloba in patients with MPD 

Outcomea Ginkgo bi-
loba 120 mg 
n/N (%) 

Ginkgo bi-
loba 240 mg 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

≥1 AE during follow-up 114/169 (68) 112/170 (66) NR 1.02 (0.88 to 1.19) 

≥1 AE potentially related to 
treatment 

26/169 (15) 32/170 (19) NR 0.82 (0.51 to 1.31) 

Abbreviations 

AD = Alzheimer's disease, AE = adverse event, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition, MMSE = Mini-Mental State Examination, MPD = mental performance deficits, NINCDS-ADRDA = 

National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Asso-

ciation, NR = not reported, RR = relative risk, SAE = serious adverse event. 
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Notes 

a = All results in this table are from the same trial (Schneider 2005116,117) and at the same timepoint (26 weeks). Included pa-

tients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 

months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to avoid an over-repre-

sentation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 

MMSE score of ≥20. Note that this study also included a group treated with placebo; other dose comparisons are reported in 

relevant sections.  

b = Calculated by the authors of this report. 

 

One trial compared 240 mg ginkgo biloba alone, 10 mg donepezil alone, or a combination of 240 

mg ginkgo biloba and 10 mg donepezil in patients with probable AD.119 Comparing the combination 

treatment arm and the donepezil alone treatment arm (i.e. the additive effect of 240 mg ginkgo 

biloba), there was no statistically significant difference in the proportion of patients with ≥1 AE over 
22 weeks (RR 0.77 [95% CI 0.54 to 1.11] 1 RCT; 63 patients; very low certainty evidence) (Table 
63). However, patients receiving donepezil alone were approximately twice as likely to experience 

an AE compared to those receiving ginkgo biloba alone (RR 0.44 [95% CI 0.26 to 0.77] 1 RCT; 62 

patients; very low certainty evidence).  

Table 63: At least one AE comparing 240 mg ginkgo biloba with or without 10 mg donepezil vs. 10 mg 
donepezil alone in patients with MPD 

Out-
comea 

Ginkgo 
biloba + 
donepezi
l 
n/N (%) 

Donepezil 
alone n/N 
(%) 

Ginkgo bi-
loba alone 
n/N (%) 

p-
valu
e 

Effect RR (95% CI)b 

Ginkgo biloba 
+ donepezil vs. 
donepezil 
alone 

Ginkgo biloba 
alone vs. 
donepezil 
alone 

≥1 AE 
during 
follow-up 

18/31 
(56) 

24/32 (73) 10/30 (32) NR 0.77 (0.54 to 
1.11) 

0.44 (0.26 to 
0.77) 

Abbreviations 

AD = Alzheimer's disease, AE = adverse event, CI = confidence interval, CT = computed tomography, DSM-IV = Diagnostic and 

Statistical Manual of Mental Disorders, Fourth Edition, MPD = mental performance deficits, MRI = magnetic resonance imaging, 

NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Re-

lated Disorders Association, NR = not reported, RR = relative risk, SAE = serious adverse event, SKT = Syndrom-Kurz-Test, 

TE4D = Test for the Early Detection of Dementia from Depression. 

Notes 

a = All results in this table are from the same trial (Yancheva 2009119) and at the same timepoint (22 weeks). Included patients 

were those with probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) of mild to moderate severity, defined 

as a score <36 on the cognitive part of the TE4D, between 9 and 23 on the SKT test battery, and <6 on the Clock-Drawing Test. 

A CT or MRI scan no more than one year old had to be consistent with the diagnosis of probable AD. 
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b = Calculated by the authors of this report. 

6.2.5.1.2 Serious adverse events 

Among patients with AD dementia or vascular dementia treated with 240 mg ginkgo biloba or pla-

cebo for 24 weeks, there was no statistically significant difference in the occurrence of SAEs (RR 

0.98 [95% CI 0.53 to 1.83]; 3 RCTs; 1’143 patients; moderate certainty evidence) (Figure 40). In 

addition to the 3 RCTs included in the meta-analysis, Gavrilova 2014 reported that among patients 

with MCI treated for 24 weeks, 0/80 patients treated with 240 mg ginkgo biloba and 0/79 patients 
treated with placebo experienced SAEs.103,104 Because there were no events in either treatment 

group, this study was not included from the meta-analysis. 

Two RCTs reported subgroup data for patients with AD dementia or vascular dementia (Figure 
41). There was no statistically significant difference between 240 mg ginkgo biloba and placebo for 

either patients with AD dementia (RR 0.63 [95% CI 0.15 to 1.66]; 2 RCTs; 547 patients) or patients 

with vascular dementia (RR 0.68 [95% CI 0.24 to 1.913]; 2 RCTs; 252 patients). There was no 

statistically significant difference between subgroups (χ2 = 0.01, p = 0.9370). 

 

Figure 40: At least one SAE in patients with MPD: 240 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

CI = confidence interval, FE = fixed effect, MPD = mental performance deficits, RE = random effects, RR = relative risk, SAE = 

serious adverse event. 

Notes 

Gavrilova 2014103,104 reported that after 24 weeks, 0/80 patients treated with 240 mg ginkgo biloba and 0/79 patients treated with 

placebo experienced SAEs. This trial was therefore excluded from the meta-analysis. 



HTA Report 115 

 

Figure 41: At least one SAE in patients with MPD: 240 mg ginkgo biloba vs. placebo at 24 weeks sub-
group analysis 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, MPD = mental performance deficits, RE = random effects, 

RR = relative risk, SAE = serious adverse event. 

 

Similar to the meta-analyses displayed above, across additional results for all doses of ginkgo bi-

loba, comparators, and timepoints, the percentage of patients experiencing ≥1 SAE was consist-

ently low (Table 64, Table 65, Table 66, and Table 67). Frequently, the relative difference between 

treatment groups could not be calculated because zero events occurred in one or both treatment 

arms. When a relative effect could be calculated, there were no statistically significant differences 

identified. 

Table 64: At least one SAE comparing 120 mg ginkgo biloba vs. placebo in patients with MPD 

Outcome Timepoint 
(weeks) 

Study Ginkgo 
biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% 
CI)a 

≥1 SAE during 
follow-up 

26 Schneider 
2005116,117b 

13/169 
(8) 

14/174 
(8) 

NR 0.96 (0.46 to 
1.97) 

≥1 SAE during 
follow-up (ex-
cluding defi-
nitely unre-
lated) 

26 Schneider 
2005116,117b 

1/169 (1) 0/174 (0) NR NE 
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Outcome Timepoint 
(weeks) 

Study Ginkgo 
biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% 
CI)a 

≥1 SAE during 
follow-up 

52 Le Bars 199798-

101c 

3/166 
(1.8) 

2/161 
(1.2) 

NR 1.45 (0.25 to 
8.59) 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth 

Edition, MID = multi-infarct dementia, MMSE = Mini-Mental State Examination, MPD = mental performance deficits, NE = not 

estimable, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Dis-

ease and Related Disorders Association, NR = not reported, RR = relative risk, SAE = serious adverse event. 

Notes 

a = Calculated by the authors of this report. 

b = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of demen-

tia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to 

avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were 

allowed to have an MMSE score of ≥20. Note that this study also included a group treated with 240 mg ginkgo biloba; other 

dose comparisons are reported in relevant sections. 

c = Included patients were outpatients with AD or MID, without other significant medical conditions. 

Table 65: At least one SAE comparing 240 mg ginkgo biloba vs. placebo in patients with MPD 

Outcome Timepo
int 
(weeks) 

Study Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
valu
e 

Effect 
RR (95% CI)a 

≥1 SAE during 
follow-up 

12 Grass-
Kapanke 
2011110b 

0/149 (0) 0/147 (0) NR NE 

≥1 SAE during 
follow-up (ex-
cluding defi-
nitely unrelated) 

26 Schneider 
2005116,11

7d 

3/170 (2) 0/174 (0) NR NE 

Abbreviations 

AD = Alzheimer's disease, ADL = activities of daily living, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual 

of Mental Disorders, Fourth Edition, MCI = mild cognitive impairment, MMSE = Mini-Mental State Examination, MPD = mental 

performance deficits, NE = not estimable, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders 

and Stroke - Alzheimer's Disease and Related Disorders Association, NINDS-AIREN = National Institute of Neurological Disor-

ders and Stroke and Association Internationale pour la Recherche et l'Enseignement en Neurosciences, NR = not reported, 

PRMQ = Prospective and Retrospective Memory Questionnaire, RR = relative risk, SAE = serious adverse event, TT = Termine 
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Test, WMS III = Wechsler Memory Scale III, WTS-ALS = Vienna Test System—Work Performance Series, WTS-DT = Vienna 

Test System—Determination Test. 

Notes 

a = Calculated by the authors of this report. 

b = Included patients were those with very MCI, as defined by the diagnostic criteria: a) subjective complaints of impairment, 

perceived as a decline from former level of functioning in at least one of the following: memory, attention/concentration, speed of 

functioning, efforts required to complete complex tasks, general performance/efficiency; b) low functioning (≥1 standard devia-

tion worse than the mean of the most appropriate normative group) in at least one of the cognitive tests administered at screen-

ing and baseline (WMS III Faces I + II, WTS-ALS (S1), WTS-DT (S16), TT; c) perceived impairment present for at least 3 

months; d) widely preserved general cognitive function, as evidenced by a total score above 23 in the MMSE; e) intact ADL, as 

evidenced by inquiry (subtle difficulties, in particular slowing or increased efforts, in complex tasks is acceptable); f) no indica-

tion of dementia. 

c = Included patients were those diagnosed with amnestic MCI in accordance with international consensus criteria. 

d = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of demen-

tia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to 

avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were 

allowed to have an MMSE score of ≥20. Note that this study also included a group treated with 120 mg ginkgo biloba; other 

dose comparisons are reported in relevant sections. 

Table 66: At least one SAE comparing 120 mg vs. 240 mg ginkgo biloba in patients with MPD 

Outcomea Ginkgo bi-
loba 120 mg 
n/N (%) 

Ginkgo bi-
loba 240 mg 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

≥1 SAE during follow-up 13/169 (8) 10/170 (6) NR 1.31 (0.59 to 2.90) 

≥1 SAE during follow-up (ex-
cluding definitely unrelated) 

1/169 (1) 3/170 (2) NR 0.34 (0.04 to 3.19) 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth 

Edition, MMSE = Mini-Mental State Examination, MPD = mental performance deficits, NINCDS-ADRDA = National Institute of 

Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, NR = not re-

ported, RR = relative risk, SAE = serious adverse event. 

Notes 

a = All results in this table are from the same trial (Schneider 2005116,117) and at the same timepoint (26 weeks). Included pa-

tients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 

months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to avoid an over-repre-

sentation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 

MMSE score of ≥20. Note that this study also included a group treated with placebo; other dose comparisons are reported in 

relevant sections.  

b = Calculated by the authors of this report. 
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Table 67: At least one SAE comparing 240 mg ginkgo biloba with or without 10 mg donepezil vs. 10 mg 
donepezil alone in patients with MPD 

Out-
comea 

Ginkgo 
biloba + 
donepezi
l 
n/N (%) 

Donepezil 
alone n/N 
(%) 

Ginkgo bi-
loba alone 
n/N (%) 

p-
valu
e 

Effect RR (95% CI)b 

Ginkgo biloba 
+ donepezil vs. 
donepezil 
alone 

Ginkgo biloba 
alone vs. 
donepezil 
alone 

≥1 SAE 
during 
follow-up 

0/31 (0) 0/32 (0) 1/30 (3.3) NR NE NE 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, CT = computed tomography, DSM-IV = Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition, MPD = mental performance deficits, MRI = magnetic resonance imaging, NE = not estimable, 

NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Re-

lated Disorders Association, NR = not reported, RR = relative risk, SAE = serious adverse event, SKT = Syndrom-Kurz-Test, 

TE4D = Test for the Early Detection of Dementia from Depression. 

Notes 

a = All results in this table are from the same trial (Yancheva 2009119) and at the same timepoint (22 weeks). Included patients 

were those with probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) of mild to moderate severity, defined 

as a score <36 on the cognitive part of the TE4D, between 9 and 23 on the SKT test battery, and <6 on the Clock-Drawing Test. 

A CT or MRI scan no more than one year old had to be consistent with the diagnosis of probable AD. 

b = Calculated by the authors of this report. 

6.2.5.1.3 Bleeding adverse events 

Only one trial reported on the overall occurrence of bleeding AEs in patients with MPD.116,117 Com-

paring patients with AD or probable AD who received 120 mg ginkgo biloba, 240 mg ginkgo biloba, 

or placebo over 26 weeks, no statistically significant differences were identified between any of the 

3 treatment arms (p = 0.61) (Table 68). Please note that one additional trial reported on specific 

AEs that included bleeding-related events (reported in Section 6.2.5.1.4). 

Table 68: Bleeding AEs comparing 120 mg ginkgo biloba, 240 mg ginkgo biloba, and placebo in patients 
with MPD 

Out-
comea 

Ginkgo 
biloba 
120 mg 
n/N (%) 

Ginkgo 
biloba 
240 mg 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect RR (95% CI)b 

Ginkgo bi-
loba 120 mg 
vs. placebo 

Ginkgo bi-
loba 240 mg 
vs. placebo 

Ginkgo bi-
loba 120 mg 
vs. 240 mg 

Any 
bleed-
ing AE 

8/169 
(4.7) 

12/170 
(7.1) 

10/174 
(5.7) 

0.61 0.82 (0.33 to 
2.04) 

1.23 (0.55 to 
2.77) 

0.67 (0.28 to 
1.60) 
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Abbreviations 

AD = Alzheimer's disease, AE = adverse event, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition, MMSE = Mini-Mental State Examination, MPD = mental performance deficits, NINCDS-ADRDA = 

National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Asso-

ciation, NR = not reported, RR = relative risk, SAE = serious adverse event. 

Notes 

a = All results in this table are from the same trial (Schneider 2005116,117) and at the same timepoint (26 weeks). Included pa-

tients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 

months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to avoid an over-repre-

sentation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 

MMSE score of ≥20.  

b = Calculated by the authors of this report. 

6.2.5.1.4 Other specific adverse events 

Two RCTs reported on the occurrence of various specific AEs in patients treated with either 120 

mg ginkgo biloba or placebo (Table 69).81,116,117 AEs were generally rare, although placebo-treated 

patients in one trial had relatively high rates of nausea (21%), vertigo (16%), and vomiting (16%);81 

p-values were not reported in either trial; after calculating effect estimates, the authors of this review 

did not identify any statistically significant differences between treatment groups. 

Table 69: Other AEs comparing 120 mg ginkgo biloba vs. placebo in patients with MPD 

Outcome Timepoint 
(weeks) 

Study Ginkgo 
biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% 
CI)a 

Abdominal 
pain 

26 NCT0044648581b 0/20 (0) 0/19 (0) NR NE 

Agitation/agi-
tation aggra-
vated 

26 Schneider 
2005116,117c 

10/169 
(5.9) 

8/174 
(4.6) 

NR 1.29 (0.52 to 
3.18) 

Arterial hyper-
tension  

26 NCT0044648581b 1/20 (5) 0/19 (0) NR NE 

Concentration 
impairment 

26 NCT0044648581b 0/20 (0) 1/19 
(5.3) 

NR NE 

Dizziness 26 Schneider 
2005116,117c 

17/169 
(10.1) 

12/174 
(6.9) 

NR 1.46 (0.72 to 
2.96) 

Feeling gener-
ally unwell 

26 NCT0044648581b 0/20 (0) 1/19 
(5.3) 

NR NE 

Headache 26 NCT0044648581b 2/20 
(10) 

0/19 (0) NR NE 
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Outcome Timepoint 
(weeks) 

Study Ginkgo 
biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% 
CI)a 

Schneider 
2005116,117c 

4/169 
(2.4) 

9/174 
(5.2) 

NR 0.46 (0.14 to 
1.46) 

Insomnia 26 NCT0044648581b 0/20 (0) 1/19 
(5.3) 

NR NE 

Nausea 26 NCT0044648581b 0/20 (0) 4/19 
(21.1) 

NR NE 

Nausea/vomit-
ing 

26 Schneider 
2005116,117c 

5/169 
(3) 

8/174 
(4.6) 

NR 0.64 (0.21 to 
1.93) 

Rash 26 NCT0044648581b 1/20 (5) 2/19 
(10.5) 

NR 0.48 (0.05 to 
4.82) 

Retching 26 NCT0044648581b 0/20 (0) 0/19 (0) NR NE 

Tachycardia 26 NCT0044648581b 0/20 (0) 1/19 
(5.3) 

NR NE 

Tinnitus 26 NCT0044648581b 1/20 (5) 0/19 (0) NR NE 

Tinnitus/tinni-
tus aggravated 

26 Schneider 
2005116,117c 

5/169 
(3) 

12/174 
(6.9) 

NR 0.43 (0.15 to 
1.19) 

Upper respira-
tory tract in-
fection 

26 Schneider 
2005116,117c 

19/169 
(11.2) 

18/174 
(10.3) 

NR 1.09 (0.59 to 
2.00) 

Varicose veins 
on legs 

26 NCT0044648581b 2/20 
(10) 

0/19 (0) NR NE 

Vertigo 26 NCT0044648581b 1/20 (5) 3/19 
(15.8) 

NR 0.32 (0.04 to 
2.79) 

Vomiting 26 NCT0044648581b 0/20 (0) 3/19 
(15.8) 

NR NE 

Weight loss 26 Schneider 
2005116,117c 

4/169 
(2.4) 

10/174 
(5.7) 

NR 0.41 (0.13 to 
1.29) 

Abbreviations 

AD = Alzheimer's disease, AE = adverse event, AR = adverse reaction, CI = confidence interval, DSM-IV = Diagnostic and Sta-

tistical Manual of Mental Disorders, Fourth Edition, MID = multi-infarct dementia, MMSE = Mini-Mental State Examination, MPD 

= mental performance deficits, NE = not estimable, NINCDS-ADRDA = National Institute of Neurological and Communicative 

Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, NR = not reported, RR = relative risk, SAE = 

serious adverse event. 

Notes 

a = Calculated by the authors of this report. 
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b = Included patients were those with vascular cognitive impairment based on cerebrovascular insufficiency and a Folstein 

MMSE score of >20 and ≤28. 

c = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of demen-

tia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to 

avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were 

allowed to have an MMSE score of ≥20. Note that this study also included a group treated with 240 mg ginkgo biloba; other 

dose comparisons are reported in relevant sections.  

Four RCTs reported on the occurrence of various specific AEs in patients treated with either 240 

mg ginkgo biloba or placebo (Table 70). All specific AEs occurred in fewer than 15% of patients 

except for headache, which was reported in 21% of patients treated with 240 mg ginkgo biloba and 

19% of patients treated with placebo105-109; p-values were not reported in any of the trials, although 

Herrschaft 2012 reported the risk difference and 95% CI between treatment groups.106,111,112 The 
only statistically significant differences identified by either the original study authors or the authors 

of this review were in the occurrence of other symptoms for which ginkgo biloba is approved in 

Switzerland. In Herrschaft 2012, patients in the ginkgo biloba group were statistically significantly 

less likely to experience dizziness than placebo patients.106,111,112 Similarly, in the GOTADAY study, 

patients receiving ginkgo biloba were statistically significantly less likely to experience tinnitus.105-

109 

Table 70: Other AEs comparing 240 mg ginkgo biloba vs. placebo in patients with MPD 

Outcome Timepo
int 
(weeks) 

Study Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
valu
e 

Effect 
RR (95% CI)a 

Agitation/agita-
tion aggravated 

26 Schneider 
2005116,11

7b 

5/170 (2.9) 8/174 (4.6) NR 0.64 (0.21 to 
1.92) 

Angina pectoris 24 GOTA-
DAY105-

109c 

6/206 (2.9) 12/204 (5.9) NR 0.50 (0.19 to 
1.29) 

Blood pressure 
increased, hy-
pertension 

24 GOTA-
DAY105-

109c 

22/206 
(10.7) 

21/204 
(10.3) 

NR 1.04 (0.59 to 
1.83) 

Diarrhoea 24 GOTA-
DAY105-

109c 

9/206 (4.4) 13/204 (6.4) NR 0.69 (0.30 to 
1.57) 

Dizziness 24 GOTA-
DAY105-

109c 

19/206 
(9.2) 

23/204 
(11.3) 

NR 0.82 (0.46 to 
1.46) 
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Outcome Timepo
int 
(weeks) 

Study Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
valu
e 

Effect 
RR (95% CI)a 

24 Herrschaf
t 
2012106,11

1,112d 

4/205 (2) 15/205 (7.3) NR 0.27 (0.09 to 
0.79) 

-5.4 (-9.9 to -1.3)f 

26 Schneider 
2005116,11

7b 

11/170 
(6.5) 

12/174 (6.9) NR 0.94 (0.43 to 
2.07) 

Dyspepsia/epi-
gastric discom-
fort 

24 Gavrilova 
2014103,10

4e 

4/80 (5) 1/79 (1.3) NR 3.95 (0.45 to 
34.6) 

Headache 24 Gavrilova 
2014103,10

4e 

6/80 (7.5) 9/79 (11.4) NR 0.66 (0.25 to 
1.76) 

24 GOTA-
DAY105-

109c 

43/206 
(20.9) 

38/204 
(18.6) 

NR 1.12 (0.76 to 
1.66) 

24 Herrschaf
t 
2012106,11

1,112d 

15/205 
(7.3) 

17/205 (8.3) NR 0.88 (0.45 to 
1.72) 

-1.0 (-6.4 to 4.4)f 

26 Schneider 
2005116,11

7b 

7/170 (4.1) 9/174 (5.2) NR 0.80 (0.30 to 
2.09) 

Hypertension 24 Herrschaf
t 
2012106,11

1,112d 

5/205 (2.4) 8/205 (3.9) NR 0.63 (0.21 to 
1.88) 

-1.5 (-5.3 to 2.2)f 

Increased blood 
pressure 

24 Gavrilova 
2014103,10

4e 

6/80 (7.5) 7/79 (8.9) NR 0.85 (0.30 to 
2.41) 

Nausea/vomit-
ing 

26 Schneider 
2005116,11

7b 

11/170 
(6.5) 

8/174 (4.6) NR 1.41 (0.58 to 
3.41) 

Respiratory 
tract infection  

24 GOTA-
DAY105-

109c 

27/206 
(13.1) 

20/204 (9.8) NR 1.34 (0.78 to 
2.31) 
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Outcome Timepo
int 
(weeks) 

Study Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
valu
e 

Effect 
RR (95% CI)a 

24 Gavrilova 
2014103,10

4e 

7/80 (8.8) 3/79 (3.8) NR 2.30 (0.62 to 
8.59) 

Somnolence 24 Herrschaf
t 
2012106,11

1,112d 

8/205 (3.9) 4/205 (2) NR 2.00 (0.61 to 
6.54) 

2.0 (-1.6 to 5.8)f 

Tinnitus 24 GOTA-
DAY105-

109c 

2/206 (1) 15/204 (7.4) NR 0.13 (0.03 to 
0.57) 

Tinnitus/tinnitus 
aggravated 

26 Schneider 
2005116,11

7b 

7/170 (4.1) 12/174 (6.9) NR 0.60 (0.24 to 
1.48) 

Upper ab-
dominal pain 

24 Herrschaf
t 
2012106,11

1,112d 

5/205 (2.4) 7/205 (3.4) NR 0.71 (0.23 to 
2.21) 

-1.0 (-4.7 to 2.6)f 

Upper respira-
tory tract infec-
tion 

26 Schneider 
2005116,11

7b 

11/170 
(6.5) 

18/174 
(10.3) 

NR 0.63 (0.30 to 
1.28) 

Viral respiratory 
tract infection 

24 Herrschaf
t 
2012106,11

1,112d 

8/205 (3.9) 6/205 (2.9) NR 1.33 (0.47 to 
3.77) 

1.0 (-2.9 to 4.9)f 

Weight loss 26 Schneider 
2005116,11

7b 

8/170 (4.7) 10/174 (5.7) NR 0.82 (0.33 to 
2.02) 

Abbreviations 

AD = Alzheimer's disease, ADL = activities of daily living, AE = adverse event, CI = confidence interval, DSM-IV = Diagnostic 

and Statistical Manual of Mental Disorders, Fourth Edition, MCI = mild cognitive impairment, MMSE = Mini-Mental State Exami-

nation, MPD = mental performance deficits, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders 

and Stroke - Alzheimer's Disease and Related Disorders Association, NINDS-AIREN = National Institute of Neurological Disor-

ders and Stroke and Association Internationale pour la Recherche et l'Enseignement en Neurosciences, NR = not reported, 

PRMQ = Prospective and Retrospective Memory Questionnaire, RR = relative risk, SAE = serious adverse event, TT = Termine 

Test, WMS III = Wechsler Memory Scale III, WTS-ALS = Vienna Test System—Work Performance Series, WTS-DT = Vienna 

Test System—Determination Test. 
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Notes 

a = Calculated by the authors of this report. 

b = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of demen-

tia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to 

avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were 

allowed to have an MMSE score of ≥20. Note that this study also included a group treated with 120 mg ginkgo biloba; other 

dose comparisons are reported in relevant sections. 

c = Included patients were those with (a) probable AD in accordance with the NINCDS-ADRDA criteria, (b) possible AD with 

cerebrovascular disease, as defined by the NINDS-AIREN criteria, or (c) probable vascular dementia according to NINDS-

AIREN. 

d = Included patients were those with (a) probable AD in accordance with the NINCDS-ADRDA criteria, (b) possible AD with 

cerebrovascular disease, as defined by the NINDS-AIREN criteria, or (c) probable vascular dementia according to NINDS-

AIREN. Dementia symptoms were present for ≥6 months. 

e = Included patients were those diagnosed with amnestic MCI in accordance with international consensus criteria. 

f = Absolute difference in percentage of patients with AE and 95% CI. Reported by original study authors. 

The GuidAge trial reported the risk of specific AEs in 2’820 patients who had consulted a physician 

for memory problems and were randomised to receive either 240 mg ginkgo biloba or placebo for 

5 years (Table 71).80,85,86 There was no statistically significant difference in any of the specific AEs 

over the course of the trial, including haemorrhagic events. 

Table 71: Long-term safety results comparing 240 mg ginkgo biloba vs. placebo in patients with MPD 

Outcomea p-value Effect 
HR (95% CI)b 

Angina pectoris 0.99 1.00 (0.59 to 1.71) 

Cardiac disorders 0.93 0.99 (0.82 to 1.20) 

Cardiac failure 0.76 0.93 (0.58 to 1.48) 

Death 0.68 0.94 (0.69 to 1.28) 

Gastrointestinal 0.81 0.93 (0.54 to 1.62) 

Haemorrhagic events, overall 0.55 0.93 (0.73 to 1.18) 

Haemorrhagic stroke 0.46 1.72 (0.41 to 7.22) 

Ischaemic (TIA and ischaemic stroke) 0.90 1.03 (0.64 to 1.65) 

Myocardial infarction 0.43 0.74 (0.36 to 1.55) 

Nervous system (including haemorrhagic stroke) 0.27 1.85 (0.62 to 5.56) 

Stroke, other 0.59 1.19 (0.64 to 2.19) 

Stroke, overall 0.57 1.12 (0.77 to 1.63) 

Vascular 0.19 0.70 (0.42 to 1.18) 

Abbreviations 
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CI = confidence interval, HR = hazard ratio, MMSE = Mini-Mental State Examination, MPD = mental performance deficits, TIA = 

transient ischaemic attack. 

Notes 

a = All results in this table are from the same trial (GuidAge80,85,86) and at the same timepoint (5 years). Included patients were 

those who had consulted a healthcare professional regarding memory problems and had an MMSE score >25, a Covi anxiety 

score <6, and a geriatric depression scale score <15. 

b = Reported by original study authors. 

After 26 weeks of treatment with either 120 or 240 mg ginkgo biloba, there was no evidence of a 

statistically significant difference in the occurrence of specific AEs among patients with AD or prob-

able AD (Table 72).  

Table 72: Other AEs comparing 120 mg vs. 240 mg ginkgo biloba in patients with MPD 

Outcomea Ginkgo bi-
loba 120 mg 
n/N (%) 

Ginkgo bi-
loba 240 mg 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Agitation/agitation aggravated 10/169 (5.9) 5/170 (2.9) NR 2.01 (0.70 to 5.76) 

Dizziness 17/169 (10.1) 11/170 (6.5) NR 1.55 (0.75 to 3.22) 

Headache 4/169 (2.4) 7/170 (4.1) NR 0.57 (0.17 to 1.93) 

Nausea/vomiting 5/169 (3) 11/170 (6.5) NR 0.46 (0.16 to 1.29) 

Tinnitus/tinnitus aggravated 5/169 (3) 7/170 (4.1) NR 0.72 (0.23 to 2.22) 

Upper respiratory tract infec-
tion 

19/169 (11.2) 11/170 (6.5) NR 1.74 (0.85 to 3.54) 

Weight loss 4/169 (2.4) 8/170 (4.7) NR 0.50 (0.15 to 1.64) 

Abbreviations 

AD = Alzheimer's disease, AE = adverse event, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition, MMSE = Mini-Mental State Examination, MPD = mental performance deficits, NINCDS-ADRDA = 

National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Asso-

ciation, NR = not reported, RR = relative risk, SAE = serious adverse event. 

Notes 

a = All results in this table are from the same trial (Schneider 2005116,117) and at the same timepoint (26 weeks). Included pa-

tients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 

months. Patients had a Modified Hachinski Ischemic Score <4 and an MMSE score of 10 to 24. In order to avoid an over-repre-

sentation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 

MMSE score of ≥20. Note that this study also included a group treated with placebo; other dose comparisons are reported in 

relevant sections.  

b = Calculated by the authors of this report. 

After 22 weeks of treatment with 240 mg ginkgo biloba, 10 mg donepezil, or a combination of the 

2, there were no statistically significant differences in any of the reported specific AEs across 
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treatment groups (Table 73). However, there were a relatively small number of patients in each 

treatment group, leading to a higher level of imprecision around the effect estimates.  

Table 73: Other AEs comparing 240 mg ginkgo biloba with or without 10 mg donepezil vs. 10 mg 
donepezil alone in patients with MPD 

Out-
comea 

Ginkgo 
biloba + 
donepezi
l 
n/N (%) 

Donepezil 
alone n/N 
(%) 

Ginkgo bi-
loba alone 
n/N (%) 

p-
valu
e 

Effect RR (95% CI)b 

Ginkgo biloba 
+ donepezil vs. 
donepezil 
alone 

Ginkgo biloba 
alone vs. 
donepezil 
alone 

Diar-
rhoea 

0/31 (0) 5/32 (15.6) 1/30 (3.3) NR NE 0.21 (0.03 to 
1.72) 

Fatigue 2/31 (6.5) 3/32 (9.4) 1/30 (3.3) NR 0.69 (0.12 to 
3.84) 

0.36 (0.04 to 
3.23) 

Head-
ache 

3/31 (9.7) 6/32 (18.8) 2/30 (6.7) NR 0.52 (0.14 to 
1.88) 

0.36 (0.08 to 
1.63) 

Insomnia 2/31 (6.5) 4/32 (12.5) 4/30 (13.3) NR 0.52 (0.10 to 
2.62) 

1.07 (0.29 to 
3.89) 

Abbreviations 

AD = Alzheimer's disease, AE = adverse event, CI = confidence interval, CT = computed tomography, DSM-IV = Diagnostic and 

Statistical Manual of Mental Disorders, Fourth Edition, MPD = mental performance deficits, MRI = magnetic resonance imaging, 

NE = not estimable, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzhei-

mer's Disease and Related Disorders Association, NR = not reported, RR = relative risk, SAE = serious adverse event, SKT = 

Syndrom-Kurz-Test, TE4D = Test for the Early Detection of Dementia from Depression. 

Notes 

a = All results in this table are from the same trial (Yancheva 2009119) and at the same timepoint (22 weeks). Included patients 

were those with probable AD (according to the DSM-IV and the NINCDS-ADRDA criteria) of mild to moderate severity, defined 

as a score <36 on the cognitive part of the TE4D, between 9 and 23 on the SKT test battery, and <6 on the Clock-Drawing Test. 

A CT or MRI scan no more than one year old had to be consistent with the diagnosis of probable AD. 

b = Calculated by the authors of this report. 

6.2.5.2 Peripheral arterial occlusive disease 

6.2.5.2.1 Adverse events 
Three trials reported the number of participants experiencing ≥1 AEs after 24 weeks of treatment 
with either 120 mg ginkgo biloba or placebo for PAOD.120-125,128 Overall, there were 3 events in 
each group and no statistically significant difference between the groups (RR 0.80 [95% CI 0.16 
to 3.98]; 3 RCTs; 248 patients; very low certainty evidence) (Figure 42). 
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Figure 42: At least one AE in patients with PAOD: 120 mg ginkgo biloba vs. placebo at 24 weeks 

Abbreviations 

AE = adverse event, CI = confidence interval, FE = fixed effect, RE = random effects, RR = relative risk. 

In 2 trials investigating 160 mg ginkgo vs. placebo for PAOD, there were no AEs in either arm after 

24 weeks of treatment (2 RCTs; 73 patients; very low certainty evidence) (Table 74).126,127 

Table 74: At least one AE comparing 160 mg ginkgo biloba vs. placebo in patients with PAOD 

Outcome Timepoint 
(weeks) 

Study Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% 
CI)a 

≥1 AE dur-
ing follow-
up 

24 Bulling 
1991127b 

0/17 (0) 0/16 (0) NR NE 

24 Blume 
1998126c 

0/21 (0) 0/19 (0) NR NE 

Abbreviations 

AE = adverse event, CI = confidence interval, NE = not estimable, NR = not reported, PAOD = peripheral arterial occlusive dis-

ease, PFWD = pain-free walking distance, RR = relative risk. 

Notes 

a = Calculated by the authors of this report. 

b = Included patients were those with Fontaine’s stage IIb PAOD. Patients had a PFWD between 50 and 200 meters. 

c = Included patients were those with angiographically or Doppler sonography confirmed Fontaine’s stage IIb PAOD. 

In the trial investigating 24 weeks of treatment with 120 mg vs. 240 mg ginkgo biloba for PAOD, 
there were no AEs in the placebo group compared to one person with ≥1 AE in the 120 mg ginkgo 

biloba group (Table 75).129 

Table 75: At least one AE comparing 120 mg vs. 240 mg ginkgo biloba in patients with PAOD 

Outcomea Ginkgo biloba 
120 mg n/N 
(%) 

Ginkgo bi-
loba 240 mg 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

≥1 AE during follow-up 1/38 (2.6) 0/36 (0) NR NE 
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Abbreviations 

AE = adverse event, CI = confidence interval, NE = not estimable, NR = not reported, PAOD = peripheral arterial occlusive dis-

ease, PFWD = pain-free walking distance, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Schweizer 1999129) and at the same timepoint (24 weeks). Included patients 

were those with Fontaine’s stage IIb PAOD with occlusion of the superficial femoral artery on one leg and without occlusion of 

the deep femoral artery. Patients had a PFWD <200 meters and maximum walking distance between 100 and 300 meters. 

b = Calculated by the authors of this report. 

6.2.5.2.2 Serious adverse events 

No SAEs were identified for the condition of PAOD. 

6.2.5.2.3 Bleeding adverse events 

No bleeding AEs were identified for the condition of PAOD. 

6.2.5.2.4 Other specific adverse events 

Two trials investigating 120 mg ginkgo biloba vs. placebo for PAOD reported rates of specific AEs 

after 24 weeks of treatment.120-125 Each specific AE occurred in only one patient; because there 

were zero events in the other arm, the relative effect could not be calculated (Table 76). 

Table 76: Other AEs comparing 120 mg ginkgo biloba vs. placebo in patients with PAOD 

Outcome Timepoint 
(weeks) 

Study Ginkgo bi-
loba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR 
(95% 
CI)a 

Blood in urine 24 Bauer 1984120-

124b 

1/44 (2.3) 0/35 (0) NR NE 

Nausea 24 Bauer 1984120-

124b 

1/44 (2.3) 0/35 (0) NR NE 

24 Blume 1996125c 1/30 (3.3) 0/30 (0) NR NE 

Stomach disor-
der 

24 Bauer 1984120-

124b 
0/44 (0) 1/35 (2.9) NR NE 

Stomach pain 24 Blume 1996125c 1/30 (3.3) 0/30 (0) NR NE 

Weakness 24 Bauer 1984120-

124b 
0/44 (0) 1/35 (2.9) NR NE 

Abbreviations 

CI = confidence interval, NE = not estimable, NR = not reported, PAOD = peripheral arterial occlusive disease, PFWD = pain-

free walking distance, RR = relative risk. 

Notes 

a = Calculated by the authors of this report. 
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b = Included patients were those with chronic PAOD and a PFWD <300 meters. Occlusions were unilaterally dominant and had 

been present for ≥1 year. 

c = Included patients were those with angiographically confirmed (within the prior 8 months) Fontaine’s stage IIb PAOD with 

intermittent claudication for >6 months. 

6.2.5.3 Vertigo 

6.2.5.3.1 Adverse events 

In the trial comparing 240 mg ginkgo biloba vs. 32 mg betahistine, patients treated with 240 mg 

ginkgo biloba were statistically significantly less likely to experience ≥1 AE during 12 weeks of 

treatment (RR 0.61 [95% CI 0.38 to 0.99]; 1 RCT; 160 patients; moderate certainty evidence) (Ta-
ble 73).91  

Table 77: At least one AE comparing 240 mg ginkgo biloba vs. 32 mg betahistine in patients with vertigo 

Outcomea Ginkgo biloba 
n/N (%)b 

Betahistine 
n/N (%)b 

p-value Effect 
RR (95% CI)b 

≥1 AE during follow-up 19/80 (24) 31/80 (39) NR 0.61 (0.38 to 0.99) 

Abbreviations 

AE = adverse event, CI = confidence interval, ICD-10 = International Classification of Diseases, Tenth Revision, NR = not re-

ported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (ISRCTN 0226213991) and at the same timepoint (12 weeks). Included pa-

tients were those with peripheral vertigo not otherwise specified (H81.3) or vertiginous syndrome not otherwise specified 

(H81.9) as classified by ICD-10, with symptoms of vertigo for at least 3 months, who scored ≥3 on a numeric analogue scale (1 

to 10) at screening. 

b = Calculated by the authors of this report. 

In the trial comparing the lower dose of 160 mg ginkgo biloba vs. 32 mg betahistine, there was no 

statistically significant difference in the number of people experiencing ≥1 AE during 12 weeks of 

treatment (RR 1.70 [95% CI 0.17 to 17.2]; 1 RCT; 37 patients; very low certainty evidence) (Table 
78).92 One person in the ginkgo biloba group had an AE that led to treatment discontinuation vs. 

none in the betahistine group.92  

Table 78: At least one AE comparing 160 mg ginkgo biloba vs. 32 mg betahistine in patients with vertigo 

Outcomea Ginkgo biloba 
n/N (%) 

Betahistine 
n/N (%) 

p-value Effect 
RR (95% CI)b 

≥1 AE during follow-up 2/20 (10) 1/17 (5.9) NR 1.70 (0.17 to 17.2) 

AE leading to treat-
ment discontinuation 

1/20 (5) 0/17 (0) NR NE 

Abbreviations 
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AE = adverse event, CI = confidence interval, NE = not estimable, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Cesarani 199892) and at the same timepoint (12 weeks). Included patients 

were those with vertigo, dizziness, or both, due to vascular vestibular disorders. 

b = Calculated by the authors of this report. 

6.2.5.3.2 Serious adverse events 

In the trial comparing 240 mg ginkgo biloba vs. 32 mg betahistine, one person in the betahistine 

group (1/80, 1.3%) had an SAE compared to none in the ginkgo biloba group (0/80, 0%).91 In the 

trial comparing the lower dose of 160 mg ginkgo biloba vs. 32 mg betahistine, the occurrence of 

SAEs was not reported.92  

6.2.5.3.3 Bleeding adverse events 

No bleeding AEs were identified for the condition of vertigo. 

6.2.5.3.4 Other specific adverse events 

A trial comparing 240 mg ginkgo biloba vs. 32 mg betahistine reported rates for a range of specific 

AEs and found no statistically significant differences between groups for any of them (Table 79).91  

Table 79: Other AEs comparing 240 mg ginkgo biloba vs. 32 mg betahistine in patients with vertigo 

Outcomea Ginkgo biloba 
n/N (%)b 

Betahistine 
n/N (%)b 

p-value Effect 
RR (95% CI)b 

Diarrhoea, frequent 
bowel movements 

1/80 (1) 3/80 (4) NR 0.33 (0.04 to 3.14) 

Dyspepsia and ab-
dominal discomfort/pain 

2/80 (3) 5/80 (6) NR 0.40 (0.08 to 2.00) 

Headache 3/80 (4) 5/80 (6) NR 0.60 (0.15 to 2.43) 

Nausea and vomiting 3/80 (4) 1/80 (1) NR 3.00 (0.32 to 28.2) 

Respiratory tract infec-
tions 

5/80 (6) 9/80 (11) NR 0.56 (0.19 to 1.59) 

Abbreviations 

AE = adverse event, CI = confidence interval, ICD-10 = International Classification of Diseases, Tenth Revision, NR = not re-

ported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (ISRCTN 0226213991) and at the same timepoint (12 weeks). Included pa-

tients were those with peripheral vertigo not otherwise specified (H81.3) or vertiginous syndrome not otherwise specified 

(H81.9) as classified by ICD-10, with symptoms of vertigo for at least 3 months, who scored ≥3 on a numeric analogue scale (1 

to 10) at screening. 

b = Calculated by the authors of this report. 
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In the trial comparing the lower dose of 160 mg ginkgo biloba vs. 32 mg betahistine, few AEs were 

reported (Table 80).92 Headache and gastric pyrosis were reported in the ginkgo biloba group but 

not in the betahistine group; in contrast, cyanosis of nails and lips was reported in the betahistine 

group but not in the ginkgo biloba group. Because of the low number of events, it was not possible 

to calculate effect estimates for these specific AEs. 

Table 80: Other AEs comparing 160 mg ginkgo biloba vs. 32 mg betahistine in patients with vertigo 

Outcomea Ginkgo biloba 
n/N (%) 

Betahistine 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Headache 1/20 (5) 0/17 (0) NR NE 

Cyanosis of nails and lips 0/20 (0) 1/17 (5.9) NR NE 

Gastric pyrosis 1/20 (5) 0/17 (0) NR NE 

Abbreviations 

AE = adverse event, CI = confidence interval, NE = not estimable, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Cesarani 199892) and at the same timepoint (12 weeks). Included patients 

were those with vertigo, dizziness, or both, due to vascular vestibular disorders. 

b = Calculated by the authors of this report. 

6.2.5.4 Tinnitus 

6.2.5.4.1 Adverse events 

In the trial investigating 12 weeks of 120 mg ginkgo biloba vs. placebo for patients with tonally de-
finable chronic tinnitus lasting at least 2 months, there were no AEs in either group (1 RCT; 99 

patients; low certainty evidence).131 

In the trial investigating 150 mg ginkgo biloba vs. placebo for the condition of tinnitus, there was no 

statistically significant difference in the number of people with ≥1 AE during 12 weeks of treatment 

(RR 1.06 [95% CI 0.74 to 1.52]; 1 RCT; 978 patients; low certainty evidence) (Table 81).93,94  

Table 81: At least one AE comparing 150 mg ginkgo biloba vs. placebo in patients with tinnitus 

Outcomea Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-value Effect 
RR (95% CI)b 

≥1 AE during follow-up 54/489 (11) 51/489 (10.4) NR 1.06 (0.74 to 1.52) 

Abbreviations 

AE = adverse event, CI = confidence interval, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Drew 199993,94) and at the same timepoint (12 weeks). Included patients were 

those with self-reported tinnitus. 

b = Calculated by the authors of this report. 
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In the trial investigating 120 mg ginkgo biloba vs. 600 mg pentoxifylline for the condition of tinnitus, 

there was no statistically significant difference in the number of people with ≥1 AE during 12 weeks 

of treatment (RR 0.70 [95% CI 0.42 to 1.18]; 1 RCT; 200 patients; moderate certainty evidence) 

(Table 82).130  

Table 82: At least one AE comparing 120 mg ginkgo biloba vs. 600 mg pentoxifylline in patients with tinni-
tus  

Outcomea Ginkgo biloba 
n/N (%) 

Pentoxifylline 
n/N (%) 

p-value Effect 
RR (95% CI)b 

≥1 AE during follow-up 19/100 (19) 27/100 (27) NR 0.70 (0.42 to 1.18) 

Abbreviations 

AE = adverse event, CI = confidence interval, Mini-TQ = abridged Tinnitus Questionnaire, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (ISRCTN 68772788130) and at the same timepoint (12 weeks). Included pa-

tients were those with unilateral or bilateral chronic or sub-chronic tinnitus of ≥3 months’ duration. Tinnitus was maskable (by 

noise masking), the degree of annoyance by tinnitus was rated ≥3 on an 11-Point Box Scale (type of numeric analogue scale) at 

screening and baseline visits, and they scored ≥5 on the Mini-TQ at baseline. 

b = Calculated by the authors of this report. 

6.2.5.4.2 Serious adverse events 

In the trial investigating 120 mg ginkgo biloba vs. 600 mg pentoxifylline for unilateral or bilateral 

chronic or sub-chronic tinnitus, there were no SAEs in either group after 12 weeks.130 No other 

included trials reported on the occurrence of SAEs in patients with tinnitus. 

6.2.5.4.3 Bleeding adverse events 

No bleeding AEs were identified for the condition of tinnitus. 

6.2.5.4.4 Other specific adverse events 

A trial investigating 12 weeks of treatment with 150 mg ginkgo biloba or placebo for the condition 

of tinnitus reported the rates of a range of specific AEs and found no statistically significant differ-

ences between groups for any of them (Table 83).93,94 

Table 83: Other AEs comparing 150 mg ginkgo biloba vs. placebo in patients with tinnitus 

Outcomea Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Awareness of heartbeat 3/489 (0.6) 3/489 (0.6) NR 1.00 (0.20 to 
4.93) 

Dizziness, light-headedness, or 
nausea 

6/489 (1.2) 7/489 (1.4) NR 0.86 (0.29 to 
2.53) 
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Outcomea Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)b 

Flushing or redness of the face 1/489 (0.2) 4/489 (0.8) NR 0.25 (0.03 to 
2.23) 

Gastrointestinal upset 15/489 (3.1) 15/489 (3.1) NR 1.00 (0.49 to 
2.02) 

Headache 4/489 (0.8) 4/489 (0.8c) NR 1.00 (0.25 to 
3.98) 

Hearing worse 3/489 (0.6) 1/489 (0.2) NR 3.00 (0.31 to 
28.7) 

Hyperacusis 0/489 (0) 2/489 (0.4) NR NE 

Mouth ulcer, dryness, bad taste 3/489 (0.6) 6/489 (1.2) NR 0.50 (0.13 to 
1.99) 

Skin worse (dry, itchy, spots) 2/489 (0.4) 3/489 (0.6) NR 0.67 (0.11 to 
3.97) 

Sleep or dreams worse 4/489 (0.8) 3/489 (0.6) NR 1.33 (0.30 to 
5.93) 

Worsening of blocking or pres-
sure in ear 

10/489 (2.1) 4/489 (0.8) NR 2.50 (0.79 to 
7.92) 

Abbreviations 

AE = adverse event, CI = confidence interval, NE = not estimable, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Drew 199993,94) and at the same timepoint (12 weeks). Included patients were 

those with self-reported tinnitus. 

b = Calculated by the authors of this report. 

c = Percentage reported as 0.2% in Table 5 of the original study. This does not correspond to the calculated value based on the 

reported numerator and denominator. Preference was given to the numerator and denominator, based on the results of 

McNemar’s test, also reported in Table 5 of the original study. 

A trial investigating 120 mg ginkgo biloba vs. 600 mg pentoxifylline for the condition of tinnitus 

reported the rates of a range of specific AEs and found no statistically significant differences be-

tween groups for any of them (Table 84).130  

Table 84: Other AEs comparing 120 mg ginkgo biloba vs. 600 mg pentoxifylline in patients with tinnitus  

Outcomea Ginkgo biloba 
n/N (%) 

Pentoxifylline 
n/N (%) 

p-value Effect 
RR (95% CI)b 

Abdominal discomfort 0/100 (0) 1/100 (1) NR NE 

Abdominal distension  0/100 (0) 2/100 (2) NR NE 

Bronchitis 1/100 (1) 1/100 (1) NR 1.00 (0.06 to 15.8) 
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Outcomea Ginkgo biloba 
n/N (%) 

Pentoxifylline 
n/N (%) 

p-value Effect 
RR (95% CI)b 

Diarrhoea 2/100 (2) 0/100 (0) NR NE 

Dyspepsia 0/100 (0) 1/100 (1) NR NE 

Ear discomfort 1/100 (1) 0/100 (0) NR NE 

Gastroenteritis 0/100 (0) 1/100 (1) NR NE 

Nasopharyngitis 1/100 (1) 2/100 (2) NR 0.50 (0.05 to 5.43) 

Nausea 0/100 (0) 2/100 (2) NR NE 

Pertussis 0/100 (0) 1/100 (1) NR NE 

Unspecified gastrointes-
tinal symptom 

0/100 (0) 1/100 (1) NR NE 

Upper abdominal pain 0/100 (0) 4/100 (4) NR NE 

Vertigo 0/100 (0) 1/100 (1) NR NE 

Worsening of tinnitus 5/100 (5) 3/100 (3) NR 1.67 (0.41 to 6.79) 

Abbreviations 

AE = adverse event, CI = confidence interval, Mini-TQ = abridged Tinnitus Questionnaire, NE = not estimable, NR = not re-

ported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (ISRCTN 68772788130) and at the same timepoint (12 weeks). Included pa-

tients were those with unilateral or bilateral chronic or sub-chronic tinnitus of ≥3 months’ duration. Tinnitus was maskable (by 

noise masking), the degree of annoyance by tinnitus was rated ≥3 on an 11-Point Box Scale (type of numeric analogue scale) at 

screening and baseline visits, and they scored ≥5 on the Mini-TQ at baseline. 

b = Calculated by the authors of this report. 

6.2.5.5 Safety analysis across indications 

To supplement the findings regarding the safety of ginkgo biloba in each indication, meta-analyses 

were conducted to assess the safety of ginkgo biloba across indications. However, for most dose 

comparisons, results were only reported for a single eligible indication. Comparing 240 mg of 

ginkgo biloba vs. placebo, only studies on patients with MPD reported on the number of patients 

with ≥1 AE, so those results are shown in Section 6.2.5.1.1. Similarly, only one tinnitus trial re-

ported the proportion of AEs comparing 150 mg ginkgo biloba vs. placebo (Section 6.2.5.3.1). 

Although 2 PAOD trials and one MPD trial reported AE data for 160 mg ginkgo biloba vs. placebo, 
both PAOD trials reported zero events in both treatment groups (Section 6.2.5.2.1). Among pa-

tients treated with either 120 mg ginkgo biloba or placebo for 24 weeks, there was no statistically 

significant difference in the occurrence of AEs (RR 0.91 [95% CI 0.70 to 1.18]; 7 RCTs; 1’133 

patients) (Figure 43).  
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Figure 43: At least one AE in patients with any indication of interest: 120 mg ginkgo biloba vs. placebo at 
24 weeks 

Abbreviations 

AE = adverse event, CI = confidence interval, FE = fixed effect, RE = random effects, RR = relative risk. 

 

Finally, a meta-analysis was conducted on the proportion of patients with any eligible indication 

(MPD, PAOD, vertigo, or tinnitus), comparing 24 weeks of treatment with any dose of ginkgo biloba 

or placebo (Figure 44). Overall, there was no statistically significant difference between ginkgo 

biloba and placebo (RR 0.96 [95% CI 0.89 to 1.04]; 12 RCTs; 2’728 patients). Note that 2 additional 

trials are displayed in the forest plot but did not contribute to the meta-analysis because there were 

no AEs reported in either treatment group.  

 

Figure 44: At least one AE in patients with any indication of interest: any dose of ginkgo biloba vs. pla-
cebo at 24 weeks 

Abbreviations 

AE = adverse event, CI = confidence interval, FE = fixed effect, RE = random effects, RR = relative risk. 
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6.2.6 GRADE summary of findings tables 
The overall certainty of evidence for up to 7 outcomes for each of the 4 conditions of interest are 

reported in subsequent sections: MPD (Section 6.2.6.1), PAOD (Section 6.2.6.2), vertigo (Section 
6.2.6.3), and tinnitus (Section 6.2.6.4). The certainty of evidence for additional outcomes is avail-

able in Appendix G.  
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6.2.6.1 Mental performance deficits 
Table 85: Summary of findings table – MPD 

240 mg ginkgo biloba compared to placebo for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 240 mg ginkgo biloba 
Comparison: placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo 

240 mg ginkgo 
biloba 

Difference 

Cognitive function 
assessed with: SKT score 

follow-up: 24 weeks 
№ of participants: 1’406 

(4 RCTs) 

Four studies measured change in SKT total score and found statistically 
significantly greater change from baseline with 240 mg ginkgo biloba 
(MD -2.32, 95% CI -3.82 to -0.83). These studies also measured pro-
portions of participants with improvement in SKT score by ≥3 points (RR 
2.94, 95% CI 1.30 to 6.65) 

⨁⨁⨁◯ 
Moderatea 

240 mg ginkgo biloba probably results 
in a slight improvement in cognitive 
function, measured with SKT score. 

The difference of 2.32 points is higher 
than the MCID of 2 points. 
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240 mg ginkgo biloba compared to placebo for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 240 mg ginkgo biloba 
Comparison: placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo 

240 mg ginkgo 
biloba 

Difference 

Cognitive function 
assessed with: Change in 
verbal fluency test score 

follow-up: 24 weeks 
№ of participants: 1’201 

(3 RCTs) 

- 

The mean 
change in verbal 

fluency test 
score with pla-

cebo was 0.8 to 
0 

- 

MD 1.27 higher 
(0.25 higher to 

2.3 higher) 
SMD 0.77 

higher (0.02 
higher to 1.52 

higher) 

⨁⨁◯◯ 
Lowa,b 

240 mg ginkgo biloba may result in a 
moderate improvement in cognitive 

function, measured with the verbal flu-
ency test.  

Cognitive function 
assessed with: Incidence 

of dementia 
follow-up: 5 years 

№ of participants: 3’302 
(2 RCTs) 

Two studies measured incident cases of probable Alzheimer's disease 
(HR 0.84 [95% CI 0.60 to 1.18]), any dementia (HR 1.10 [95% CI 0.83 
to 1.47]), Alzheimer's disease with vascular dementia (HR 0.96 [95% CI 
0.54 to 1.71]), and Alzheimer's disease without vascular dementia (HR 
1.15 [95% CI 0.83 to 1.61)]. There were no statistically significant differ-
ences between 240 mg ginkgo biloba and placebo in incident cases of 
any of these conditions.  

⨁⨁◯◯ 
Lowc 

240 mg ginkgo biloba may result in lit-
tle to no difference in cognitive func-
tion, assessed as number of incident 
cases of dementia in people with ex-

isting mild cognitive impairment or 
memory impairment. 
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240 mg ginkgo biloba compared to placebo for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 240 mg ginkgo biloba 
Comparison: placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo 

240 mg ginkgo 
biloba 

Difference 

Behavioural changes 
assessed with: Neuropsy-

chiatric Inventory score 
follow-up: 24 weeks 

№ of participants: 1’360 
(4 RCTs) 

Four studies measured mean change in total NPI score and found a 
greater difference in change from baseline with 240 mg ginkgo biloba 
(MD -4.03, 95% CI -7.32 to -0.74), compared to placebo. These four 
studies also measured the proportion of individuals achieving a change 
in NPI score of ≥4 points (RR 2.50, 95% CI 0.99 to 6.32).  

⨁⨁⨁◯ 
Moderatea 

240 mg ginkgo biloba may result in a 
slight improvement in behavioural 

changes and neuropsychiatric symp-
toms, measured with NPI score. The 

difference of 4.03 points is higher than 
the MCID of 4 points. 

Functional status 
assessed with: Change in 

ADL-IS score 
follow-up: 24 weeks 

№ of participants: 806 
(2 RCTs) 

- 

The mean 
change in ADL 
score with pla-
cebo was 0 to 

0.04 

- 

MD 0.17 lower 
(0.22 lower to 

0.12 lower) 
SMD 0.5 lower 
(0.64 lower to 

0.36 lower) 

⨁⨁⨁⨁ 
High 

240 mg ginkgo biloba results in a 
moderate improvement in functional 
status, measured with ADL-IS score. 
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240 mg ginkgo biloba compared to placebo for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 240 mg ginkgo biloba 
Comparison: placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo 

240 mg ginkgo 
biloba 

Difference 

HRQoL 
assessed with: DEMQOL-

proxy 
follow-up: 24 weeks 

№ of participants: 806 
(2 RCTs) 

- 

The mean 
DEMQOL-proxy 
score with pla-

cebo was 1.4 to 
1.5 

- 

MD 2 higher 
(0.85 higher to 

3.15 higher) 
SMD 0.24 

higher (0.10 
higher to 0.38 

higher) 

⨁⨁⨁◯ 
Moderateb 

240 mg ginkgo biloba probably results 
in a slight improvement in HRQoL, 

measured with DEMQOL-proxy score. 

Adverse events 
follow-up: 24 weeks 

№ of participants: 1’716 
(5 RCTs) 

RR 0.97 
(0.90 to 1.05) 

65.7% 
63.8% 

(69 to 59.2) 

2.0% fewer 
(6.6 fewer to 3.3 

more) 

⨁⨁⨁◯ 
Moderated 

240 mg ginkgo biloba probably results 
in little to no difference in adverse 

events. 



HTA Report 141 

240 mg ginkgo biloba compared to placebo for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 240 mg ginkgo biloba 
Comparison: placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo 

240 mg ginkgo 
biloba 

Difference 

Serious adverse events 
follow-up: 24 weeks 

№ of participants: 1’143 
(3 RCTs) 

RR 0.98 
(0.53 to 1.83) 

4.0% 
4.0% 

(7.4 to 5.1) 

0.1% fewer 
(1.9 fewer to 3.4 

more) 

⨁⨁⨁◯ 
Moderated 

240 mg ginkgo biloba probably results 
in little to no difference in SAEs. 

Note: The risk in the intervention group (and its 95% CI) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

GRADE Working Group grades of evidence 
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. 
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect. 
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect. 

Abbreviations 

ADL-IS = Activities of Daily Living International Scale, CI = confidence interval, DEMQOL = Dementia-Related Quality of Life, MD = mean difference, NPI = Neuropsychiatric Inventory, RCT = random-

ised controlled trial, RR = risk ratio, SKT = Syndrom-Kurz-Test, SMD = standardised mean difference. 

Explanations 
a = Downgraded one level for inconsistency due to high degree of statistical heterogeneity and variability in size of effect. 

b = Downgraded one level for imprecision due to 95% CI spanning the threshold between small and trivial/no effect (0.2 using SMD). 
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c = Downgraded two levels for imprecision due to 95% CIs spanning appreciably different effect estimates. 

d = Downgraded one level for imprecision due to 95% CIs spanning different directions of effect.
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6.2.6.2 Peripheral arterial occlusive disease 
Table 86: Summary of findings table – PAOD 

120-240 mg ginkgo biloba compared to placebo for peripheral arterial occlusive disease  

Patient or population: Peripheral arterial occlusive disease  
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba  
Comparison: Placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
placebo 

120-240 mg 
ginkgo biloba  

Difference 

Mobility: 120 mg ginkgo 
biloba 

assessed with: PFWD 
follow-up: 24 weeks 

№ of participants: 225 
(3 RCTs) 

- 

The mean 
PFWD with pla-
cebo was 20.9 

to 33.2 m 

- 

MD 24.37 m 
higher 

(4.86 higher to 
43.88 higher) 

⨁⨁◯◯ 
Lowa,b 

120 mg ginkgo biloba may increase 
PFWD, compared to placebo. The dif-
ference of 24.37 m is higher than the 

MCID of 20 m. 

Mobility: 160 mg ginkgo 
biloba 

assessed with: PFWD 
follow-up: 24 weeks 
№ of participants: 73 

(2 RCTs) 

- 

The mean 
PFWD with pla-
cebo was 4 to 

90 meters 

- 

MD 35.99 m 
higher 

(15.36 higher to 
56.62 higher) 

⨁◯◯◯ 
Very 
lowc,d 

160 mg ginkgo biloba may increase 
PFWD, compared to placebo, but the 

evidence is very uncertain. 
The difference of 35.99 m is higher 

than the MCID of 20 m. 
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120-240 mg ginkgo biloba compared to placebo for peripheral arterial occlusive disease  

Patient or population: Peripheral arterial occlusive disease  
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba  
Comparison: Placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
placebo 

120-240 mg 
ginkgo biloba  

Difference 

Mobility: 160 mg ginkgo 
biloba 

assessed with: MWD 
follow-up: 24 weeks 
№ of participants: 73 

(2 RCTs) 

- 

The mean MWD 
with placebo 
was 6 to 138 

meters 

- 

MD 80.17 m 
higher 

(36.38 lower to 
196.72 higher) 

⨁◯◯◯ 
Very 
lowc,e 

160 mg ginkgo biloba may increase 
maximum walking distance, compared 

to placebo, but the evidence is very 
uncertain. The difference of 80.17 m 

is higher than the MCID of 20 m. 

Pain: 120 mg ginkgo bi-
loba 

assessed with: 0-100 mm 
VAS 

follow-up: 24 weeks 
№ of participants: 116 

(2 RCTs) 

- 

The mean pain 
score with pla-
cebo was 47 to 

58 

- 
MD 14.37 lower 
(15.43 lower to 

13.32 lower) 

⨁⨁◯◯ 
Lowa,b 

120 mg ginkgo biloba may reduce 
pain slightly.  
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120-240 mg ginkgo biloba compared to placebo for peripheral arterial occlusive disease  

Patient or population: Peripheral arterial occlusive disease  
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba  
Comparison: Placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
placebo 

120-240 mg 
ginkgo biloba  

Difference 

Peripheral blood circula-
tion: 120 mg ginkgo biloba 
assessed with: resting an-

kle pressure 
follow-up: 24 weeks 

№ of participants: 116 
(2 RCTs) 

- 

The mean pe-
ripheral blood 
circulation with 
placebo was 79 
to 104 mmHg 

- 

MD 1.72 mmHg 
lower 

(23.07 lower to 
19.63 higher) 

⨁◯◯◯ 
Very 
lowa,f 

The evidence is very uncertain about 
the effect of 120 mg ginkgo biloba on 
resting ankle pressure, compared to 

placebo. 

Peripheral blood circula-
tion: 120 mg ginkgo biloba 
assessed with: post-exer-

cise ankle pressure 
follow-up: 24 weeks 

№ of participants: 116 
(2 RCTs) 

- 

The mean pe-
ripheral blood 

circulation: with 
placebo was 38-

49 mmHg 

- 

MD 4.36 mmHg 
higher 

(7.19 lower to 
15.91 higher) 

⨁◯◯◯ 
Very 
lowa,f 

The evidence is very uncertain about 
the effect of 120 mg ginkgo biloba on 

post-exercise ankle pressure com-
pared to placebo. 
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120-240 mg ginkgo biloba compared to placebo for peripheral arterial occlusive disease  

Patient or population: Peripheral arterial occlusive disease  
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba  
Comparison: Placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
placebo 

120-240 mg 
ginkgo biloba  

Difference 

Adverse events: 120 mg 
ginkgo biloba 

follow-up: 24 weeks 
№ of participants: 248 

(3 RCTs) 

RR 0.80 
(0.16 to 3.98) 

2.5% 
2.0% 

(9.8 to 0.4) 

0.5% fewer 
(2.1 fewer to 7.3 

more) 

⨁◯◯◯ 
Very 
lowa,f 

The evidence is very uncertain about 
the effect of 120 mg ginkgo biloba on 
the risk of adverse events compared 

to placebo. 

Adverse events: 160 mg 
ginkgo biloba 

follow-up: 24 weeks 
№ of participants: 73 

(2 RCTs) 

No participants had any adverse events with either 160 mg ginkgo bi-
loba or placebo. 

⨁◯◯◯ 
Very lowc,f 

The evidence is very uncertain about 
the effect of 160 mg ginkgo biloba on 
the risk of adverse events compared 

to placebo. 

Note: The risk in the intervention group (and its 95% CI) is based on the assumed risk in the comparison group and the relative effect of the inter-
vention (and its 95% CI). 
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120-240 mg ginkgo biloba compared to placebo for peripheral arterial occlusive disease  

Patient or population: Peripheral arterial occlusive disease  
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba  
Comparison: Placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
placebo 

120-240 mg 
ginkgo biloba  

Difference 

GRADE Working Group grades of evidence 
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. 
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect. 
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect. 

Abbreviations 

CI = confidence interval, MCID = minimum clinically important difference, MD = mean difference, MWD = maximum walking distance, PFWD = pain-free walking distance, RCT = randomised controlled 

trial, RR = risk ratio, SAE = serious adverse event, VAS = visual analogue scale. 

Explanations 

a = Downgraded one level for risk of bias due to unclear reporting of randomisation and allocation concealment procedures. 

b = Downgraded one level for imprecision due to low numbers of participants. 

c = Downgraded two levels for risk of bias due to absence of reporting of randomisation and allocation concealment and unclear reporting of who was blinded to treatment allocation. 

d = Downgraded two levels for imprecision due to low numbers of participants (<100).  

e = Downgraded three levels for imprecision due to low numbers of participants (<100) and 95% CI spanning appreciably different effects. 

f = Downgraded one level for imprecision due to low numbers of participants and 95% CI spanning appreciably different effects.
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6.2.6.3 Vertigo 
Table 87: Summary of findings table – vertigo 

160-240 mg ginkgo biloba compared to 32 mg betahistine dihydrochloride for vertigo 

Patient or population: Vertigo 
Setting: Outpatient clinics 
Intervention: 160-240 mg ginkgo biloba 
Comparison: 32 mg betahistine  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 32 mg betahis-
tine dihydro-

chloride 
160-240 mg 

ginkgo biloba Difference 

Vestibular symptoms: 
240 mg ginkgo biloba 

assessed with: Patient-
reported instruments 
follow-up: 12 weeks 

№ of participants: 160 
(1 RCT) 

One trial used a range of patient-reported outcome measures to as-
sess vestibular symptoms (11-point scale, Romberg test subscales, 
Unterberger's stepping test, Vertigo Symptom Scale subscales).  
None of the results showed any statistically significant differences 
compared to 32 mg betahistine dihydrochloride. 

⨁⨁◯◯ 
Lowa 

240 mg ginkgo biloba may result in 
little to no difference in vestibular 

symptoms. 

Vestibular symptoms: 
160 mg ginkgo biloba 

assessed with: Patient-
reported assessment 
follow-up: 12 weeks 
№ of participants: 31 

(1 RCT) 

One trial reported no statistically significant differences in the propor-
tion of participants with improvement in (RR 0.48 [95% CI 0.17 to 
1.37]) or disappearance of vertigo symptoms (RR 0.96 [05% CI 0.44 
to 2.10]). There were also no statistically significant differences in the 
proportion of participants with Babinsky Weil and Romberg tests that 
were no longer positive (RR 1.28 [95% CI 0.43 to 3.78] and RR 1.13 
[95% CI 0.29 to 4.37], respectively). 

⨁◯◯◯ 
Very lowb,c 

The evidence is very uncertain about 
the effect of 160 mg ginkgo biloba on 

vestibular symptoms. 
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160-240 mg ginkgo biloba compared to 32 mg betahistine dihydrochloride for vertigo 

Patient or population: Vertigo 
Setting: Outpatient clinics 
Intervention: 160-240 mg ginkgo biloba 
Comparison: 32 mg betahistine  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 32 mg betahis-
tine dihydro-

chloride 
160-240 mg 

ginkgo biloba Difference 

Functional status: 240 
mg ginkgo biloba 

assessed with: SDS 
follow-up: 12 weeks 

№ of participants: 160 
(1 RCT) 

- 

The mean SDS 
score with be-
tahistine was -

8.3 
- 

MD 1.1 lower 
(2.9 lower to 
0.7 higher) 

⨁◯◯◯ 
Very lowa,d 

The evidence is very uncertain about 
the effect of 240 mg ginkgo biloba on 

functional status. 

HRQoL - not reported - - - - -  

Adverse events: 240 mg 
ginkgo biloba 

follow-up: 12 weeks 
№ of participants: 160 

(1 RCT) 

RR 0.61 
(0.38 to 0.99) 23.8% 14.5% 

(23.5 to 9) 

9.3% fewer 
(14.7 fewer to 

0.2 fewer) 
⨁⨁⨁◯ 

Moderatee 

There are probably slightly fewer ad-
verse events with 240 mg ginkgo bi-

loba than with 32 mg betahistine  

Adverse events: 160 mg 
ginkgo biloba 

follow-up: 12 weeks 
№ of participants: 37 

(1 RCT) 

RR 1.70 
(0.17 to 17.20) 5.9% 10.0% 

(100 to 1) 

4.1% more 
(4.9 fewer to 
95.3 more) 

⨁◯◯◯ 
Very lowc 

The evidence is very uncertain about 
the effect of 160 mg ginkgo biloba on 
adverse events compared to 32 mg 

betahistine  

SAEs: 160 mg ginkgo bi-
loba - not reported - - - - -  
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160-240 mg ginkgo biloba compared to 32 mg betahistine dihydrochloride for vertigo 

Patient or population: Vertigo 
Setting: Outpatient clinics 
Intervention: 160-240 mg ginkgo biloba 
Comparison: 32 mg betahistine  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 32 mg betahis-
tine dihydro-

chloride 
160-240 mg 

ginkgo biloba Difference 

SAEs: 240 mg ginkgo bi-
loba 

follow-up: 12 weeks 
№ of participants: 160 

(1 RCT) 

There were no SAEs with 240 mg ginkgo biloba and 1/80 participants 
had a SAE with betahistine. 

⨁⨁◯◯ 
Lowf 

240 mg ginkgo biloba may result in 
little to no difference in SAEs com-

pared to 32 mg betahistine 

Note: The risk in the intervention group (and its 95% CI) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

GRADE Working Group grades of evidence 
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 
Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. 
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect. 
Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect. 

Abbreviations  

CI = confidence interval, HRQoL = health-related quality of life, RCT = randomised controlled trial, RR = relative risk, SAE = serious adverse event, SDS = Sheehan Disability Scale.  

Explanations 

a = Downgraded two levels for imprecision due to low numbers of participants and 95% CIs spanning appreciably different effects. 

b = Downgraded two levels for risk of bias due to lack of information on randomisation and allocation concealment and lack of blinding 

c = Downgraded three levels for imprecision due to very low numbers of participants (<100) and 95% CIs spanning appreciably different effects. 

d = Downgraded one level for indirectness due to the lack of established minimum clinically important difference for the outcome measure in this population. 

e = Downgraded one level for imprecision due to low numbers of participants. 
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f. Downgraded two levels for imprecision due to low numbers of participants and low event rate. 

 

6.2.6.4 Tinnitus 
Table 88: Summary of findings table – tinnitus 

Ginkgo biloba compared to placebo or pentoxifylline or a hearing aid for tinnitus 

Patient or population: Tinnitus 
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Control (placebo or pentoxifylline or a hearing aid) 

Outcome 
№ of participants 

(studies) 
Impact Certainty 

 

Tinnitus severity: 120 to 150 
mg ginkgo biloba 

assessed with: patient-reported 
subjective assessment 
Follow-up: 12 weeks 

№ of participants: 1’013 
(3 RCTs) 

No statistically significant differences were found between ginkgo biloba (120 mg or 150 mg) and ei-
ther placebo or pentoxifylline in patients’ subjective assessment of tinnitus severity, measured with a 
variety of categorical and continuous scales.  

⨁⨁◯◯ 
Lowa    

Tinnitus severity: 240 mg 
ginkgo biloba 

assessed with: THI and 0 to 10 
VAS 

Follow-up: 12 weeks 
№ of participants: 22 

(1 RCT) 

No statistically significant difference was found between the 240 mg ginkgo biloba group and the hear-
ing aid group in tinnitus severity measured with the THI, but when measured with 0 to 10 VAS, tinnitus 
severity was slightly worse in the 240 mg ginkgo biloba group than in the hearing aid group. 

⨁◯◯◯ 
Very 
lowb,c 
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Ginkgo biloba compared to placebo or pentoxifylline or a hearing aid for tinnitus 

Patient or population: Tinnitus 
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Control (placebo or pentoxifylline or a hearing aid) 

Outcome 
№ of participants 

(studies) 
Impact Certainty 

 

Tinnitus severity: 240 mg 
ginkgo biloba plus hearing aid 
assessed with: THI and 0 to 10 

VAS 
Follow-up: 12 weeks 
№ of participants: 22 

(1 RCT) 

Tinnitus severity was worse in the 240 mg ginkgo biloba plus hearing aid group compared to a hearing 
aid alone, measured with THI and 0 to 10 VAS. 

⨁◯◯◯ 
Very 
lowb,c 

   

Tinnitus loudness 
assessed with: patient-reported 

subjective assessment 
Follow-up: 12 weeks 

№ of participants: 996 
(3 RCTs) 

Two studies (923 participants) found no statistically significant differences between ginkgo biloba and 
placebo or pentoxifylline, respectively, in patient-reported assessment of tinnitus loudness measured 
with a variety of ordinal scales. One of these studies compared 150 mg ginkgo vs. placebo, and the 
other compared 120 mg ginkgo biloba vs. 600 mg pentoxifylline.  
A third study (73 participants) found that 120 mg ginkgo biloba reduced tinnitus loudness more than in 
the placebo group.  

⨁⨁◯◯ 
Lowd,e 

   

Adverse events: ginkgo biloba 
120 mg 

Follow-up: 12 weeks 
№ of participants: 200 

(1 RCT) 

At least one AE occurred in 19/100 (19%) of people treated with ginkgo biloba 120 mg compared with 
27/100 (27%) of those treated with pentoxifylline 600 mg daily (RR 0.70, 95% CI 0.42 to 1.18). 
No SAEs occurred in either of the groups. 

⨁⨁⨁◯ 
Moder-

atef 
   

Adverse events: ginkgo biloba 
120 mg  

Follow-up: 12 weeks 
№ of participants: 99 

(1 RCT) 

No AEs occurred in either the ginkgo biloba 120 mg group or the placebo group (1 study, 99 partici-
pants). 
SAEs were not reported.  

⨁⨁◯◯ 
Lowd,f 
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Ginkgo biloba compared to placebo or pentoxifylline or a hearing aid for tinnitus 

Patient or population: Tinnitus 
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Control (placebo or pentoxifylline or a hearing aid) 

Outcome 
№ of participants 

(studies) 
Impact Certainty 

 

Adverse events: ginkgo biloba 
150 mg 

Follow-up: 12 weeks 
№ of participants: 978 

(1 RCT) 

At least one AE occurred in 54/489 (11%) of participants in the ginkgo biloba 150 mg group compared 
to 51/489 (10.4%) in the placebo group (RR 1.06, 95% CI 0.74 to 1.52). 
SAEs were not reported.  

⨁⨁◯◯ 
Lowa 

   

GRADE Working Group grades of evidence 
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 
Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. 
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect. 
Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect. 

   

Abbreviations  

AE = adverse event; HRQoL = health-related quality of life, RCT = randomised controlled trial, RR = relative risk, SAE = serious adverse event, THI = Tinnitus Handicap Inventory, VAS = Visual Ana-

logue Scale. 

Explanations 

a = Downgraded 2 levels for risk of bias due to lack of robust random sequence generation and unclear reporting of allocation concealment and blinding procedures. 

b = Downgraded one level for risk of bias due to unclear reporting of allocation concealment procedures and due to lack of blinding of the participants, which could have an impact on subjectively re-

ported outcomes. 

c = Downgraded 2 levels for imprecision due to low numbers of participants (<100). 

d = Downgraded one level for risk of bias due to unclear reporting of allocation concealment and blinding procedures. 

e = Downgraded one level for inconsistency due to differing directions of effect. 
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f = Downgraded one level for imprecision due to low numbers of participants.  

.
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7. Costs, cost-effectiveness and budget impact 

Summary statement costs, cost-effectiveness and budget impact 

An SLR was conducted to identify studies reporting economic analyses and costs associated 

with ginkgo biloba for managing MPD, PAOD, vertigo, or tinnitus. The SLR did not identify any 

studies reporting primary data on the costs associated with ginkgo biloba (e.g. costs of treatment, 

doctor’s visits, AEs associated with ginkgo biloba, changes in necessary care following ginkgo 

biloba, etc.). Three cost-comparison economic analysis studies were identified, which modelled 

the costs and benefits of ginkgo biloba over different disease progression scenarios. All 3 studies 
investigated the direct costs of ginkgo biloba, from a public payer perspective, in patients with 

AD or dementia. In 2 studies conducted in Austria, ginkgo biloba was found to be cost-saving 

compared to placebo, while a study in Germany reported that ginkgo biloba is more costly than 

galantamine for AD. The findings are based on data collected more than 15 years ago, so these 

findings may not be representative of current clinical practice or current costs. Reporting quality 

was varied, with key information missing on model rationale, assumptions, and economic anal-

ysis plans. 

The present BIM estimated the budget impact of ginkgo biloba reimbursement through the man-

datory health insurance. The analysis compared costs in patients with MPD, PAOD, vertigo, and 

tinnitus. The model adopts a Swiss healthcare perspective over a 5-year time horizon. The struc-

ture of the model was based solely on the costs of the ginkgo biloba formulation, as the SLR did 

not identify cost offsets that would have an impact on the budget. Ginkgo biloba costs were 

based on the Spezialitätenliste. Prescription data was used to calculate the overall utilisation of 

ginkgo biloba; however, prescription data were not available per indication, so the prevalence 
rates of MPD, PAOD, vertigo, and tinnitus in the Swiss population were identified from the liter-

ature and used to estimate the utilisation of ginkgo biloba per indication. The results of this 

budget impact analysis indicate that the reimbursement of ginkgo biloba resulted in a 5-year total 

spending of CHF 167’154’958. 

 

7.1 Methodology costs, cost-effectiveness and budget impact 

7.1.1 Databases and search strategy 
The SLR of economic evidence was conducted in accordance with guidance from the Cochrane 
Handbook for Systematic Reviews of Interventions63 and the reporting considered all items from 

the PRISMA checklist.64 The search parameters for the identification of relevant literature are de-

tailed in Table 89. Because there was likely to be substantial overlap with the references identified 
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in the SLR of clinical evidence, a single, combined search strategy for each database was utilised 

(Appendix A). 

Table 89: Search parameters for economic systematic literature review 

Electronic data-
bases 

MEDLINE, Embase, EconLit, CENTRAL, CDSR, and NHS EED (all via 
OvidSP); INAHTA 

Other sources Reference lists of relevant published SLRs/meta-analyses identified in 
the database search 

Publication type Journal articles only 

Search dates No restriction 

Language No restrictiona 

Geography No restriction 

Abbreviations  

CDSR = Cochrane Database of Systematic Reviews, EED = Economic Evaluation Database, INAHTA = International Network 

of Agencies for Health Technology Assessment, NHS = National Health Service, SLR = systematic literature review 

Notes 

a = Although the search strategy will not be restricted by language, publications in languages other than English, German, Ital-

ian, and French will be excluded during title/abstract screening. 

7.1.2 Study selection 
The electronic records of the articles retrieved by the database searches were exported into an 

EndNote library (Clarivate Analytics, USA), and after deduplication, they were imported into Distill-

erSR for study selection. Screening was performed to include studies that met the pre-defined 

study selection criteria (Table 90), as well as to provide an exclusion reason for each publica-

tion/study that did not meet at least one of the pre-defined criteria. Screening was conducted in 2 

levels: first, the title and abstract of each publication were assessed for relevance to the objectives 

of the SLR; and second, articles that seemed to contain relevant data underwent full-text screening. 

The identified title/abstracts and full-text publications were screened by 2 independent reviewers, 
and conflicts were resolved via discussion. If a consensus could not be reached, a third reviewer 

was consulted. SLRs/meta-analyses of relevant populations identified via the database search 

were flagged during the screening process and utilised to identify any additional studies. The stud-

ies included in such SLRs/meta-analyses were compared with the final list of included studies in 

this SLR to determine if any additional studies were eligible. 
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Table 90: Eligibility criteria for economic evidence 

  Inclusion criteria  Exclusion criteria 
Population As for Table 5, Table 6, Table 7, and Table 8 

Interventions As for Table 5, Table 6, Table 7, and Table 8 

Comparators As for Table 5, Table 6, Table 7, and Table 8 

Outcomes • All-cause healthcare costs  
• Disease-related healthcare costs 
• ICERs 
• Incremental and total costs  
• Incremental and total effects, in-

cluding QALYs and LYs 

Other outcomes 

Language As for Table 5, Table 6, Table 7, and Table 8 

Time horizon Any None 

Study design/ 
publication 
type 

• Cost-effectiveness analyses 
• BIMs 
• Cost analyses 
• Cost-utility analyses 
• Cost-consequence analyses 
• Cost-minimisation analyses 
• Cost-benefit analyses 

• SLRs 

Abbreviations  

BIM = budget impact model, ICER = incremental cost-effectiveness ratio, LY = life-year, QALY = quality-adjusted life-year, SLR 

= systematic literature review. 

7.1.3 Assessment of quality of evidence 
The reporting quality of health economic evaluations was assessed using the CHEERS state-

ment.150 The reporting quality of each health economic evaluation was assessed by one researcher 

and fully reviewed by a second researcher. Differences were resolved by discussion, and in case 

of discrepancy, a third researcher was consulted to reach consensus. 

7.1.4 Methodology data extraction, analysis and synthesis of health economic data 

7.1.4.1 Data extraction 

Data were extracted from included publications by one reviewer and complete confirmation of the 

data extracted was conducted by a second reviewer. A third reviewer was consulted if agreement 

was not reached between reviewers. Data extraction was completed in a Microsoft Excel spread-

sheet. 

A list of data elements to be extracted from each included publication is provided below. Please 

note that although the list below is comprehensive, additional items could be added if unanticipated 

data were available: 
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• Study information: author, publication date, study identifier, study objective, source of 

funding, country, type of economic evaluation, model structure, key assumptions, source(s) 

of model inputs, discount rate, perspective, and time horizon. 

• Population characteristics: definition of disease, number of participants with available 
data, age, sex, BMI, concomitant medications, geography, and race/ethnicity. 

• Intervention and comparator details: dose, route, formulation, duration of intervention, 

and any co-interventions administered alongside the intervention and comparator(s). 

• Outcomes of interest: measurement methods, timepoint of follow-up, and results for eco-

nomic outcomes, as well as the results of any sensitivity analyses. 

7.1.4.2 Synthesis 

Evidence from available health economic evaluations was synthesised narratively, and tabular 

summaries were provided. Study characteristics and outcomes were grouped by patient popula-

tion, sub-population (e.g. underlying pathology of vertigo), study type, and geography. Economic 

outcomes were also used to provide information for the BIM described in Section 7.2.6. 

7.1.5 Budget impact model 

7.1.5.1 Model overview 

Model structure 

Ginkgo biloba is currently reimbursed through mandatory health insurance and is associated with 

substantial costs. As part of the reassessment of ginkgo biloba coverage, a model was developed 

to estimate the budget impact of ginkgo biloba for the treatment of patients with MPD, PAOD, ver-

tigo, or tinnitus from the perspective of a Swiss healthcare payer. The prescription costs of all for-

mulations of ginkgo biloba currently reimbursed through mandatory health insurance were consid-

ered. Based on both the SLR results (reported in Section 7.2.4 and Section 7.2.5) and supple-

mental targeted searches, no evidence was identified on how the reimbursement of ginkgo biloba 

may impact other costs. Therefore, only drug costs of ginkgo biloba were included in the base case 
analysis.  

Figure 45 provides a schematic presentation of the model structure. 

 

Utilization of ginkgo biloba in patients with decreasing 
mental performance, peripheral arterial occlusive 

disease, vertigo or tinnitus

Drug costs

Budget impact

CURRENT SCENARIO - reimbursement through 
the mandatory health insurance
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Figure 45: Model structure 

Patient population 

Utilisation data from 2024 were used to estimate the costs of ginkgo biloba treatment in patients 

with MPD, PAOD, vertigo, or tinnitus. These utilisation data are available per prescription, rather 

than per person, so it is currently unknown how many patients are treated with ginkgo biloba 

through the mandatory health insurance.  

Model perspective 

The model was developed from a Swiss healthcare payer perspective. Costs of healthcare services 

covered by the Swiss mandatory health insurance were analysed, irrespective of the actual payer 
(mandatory health insurance, other social insurance, government, out-of-pocket). The analysis did 

not include indirect costs due to productivity losses and additional non-medical costs for patients, 

such as travel costs. 

Time horizon 

A 5-year time horizon was used to estimate the budget impact for ginkgo biloba treatment in pa-

tients with MPD, PAOD, vertigo, or tinnitus. 

Intervention 

Ginkgo biloba may be used either as a standalone therapy (typically when other treatments are 

unavailable or contraindicated) or as adjunctive treatment (e.g. some formulations of ginkgo biloba 

are approved only for adjuvant treatment of intermittent claudication or tinnitus), as shown in Table 
1. Additionally, there are some types of MPD for which no other treatments are approved (e.g. MCI, 

vascular dementia, etc.; see Section 3.2 for additional details on alternative treatments and their 

approved indications), while ginkgo biloba is approved for use in the symptomatic treatment of MPD 

more broadly. The current clinical practice guidelines (described in more detail in Section 9.1) do 
not clearly describe how or when ginkgo biloba should be used as a replacement for other treat-

ments vs. as an adjunctive treatment. Rather, guidelines focus on the uses of each treatment option 

separately.  

The Swiss Memory Clinics guidelines for therapy of dementia describe the use of AChEIs, meman-

tine, and ginkgo biloba as symptomatic treatment for MPD. Ginkgo biloba treatment may be con-

sidered for patients with subjective cognitive decline and MCI. However, it should always be com-

bined with thorough counseling on dementia preventive measures. In addition, both the Swiss 

Memory Clinics guidelines and the German S3 Dementia guideline recommend ginkgo biloba for 

mild to moderate AD or vascular dementia with non-psychotic behavioural symptoms. However, 

the recommendation level for improving cognition is lower than that for AChEIs.56,58 

In Switzerland, ginkgo biloba is approved for adjunctive treatment of intermittent claudication (the 

primary symptom of PAOD), rather than for use as a standalone therapy (see Table 1). However, 

current guidelines from the European Society of Cardiology (ESC) did not describe the use of 
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ginkgo biloba in recommendations for patients with PAOD, focusing instead on lifestyle changes 

aimed at lowering cardiovascular risk factors.60 

The interdisciplinary guidance paper for clinical practice describes that in patients with acute uni-

lateral vestibulopathy, ginkgo biloba may be considered to support central adaptation.62 However, 

the primary goal in the treatment of vertigo should be to identify and treat the underlying cause, 
rather than treating symptoms.  

Tinnitus guidelines do not recommend pharmacologic treatments, ginkgo biloba, or other herbal 

medicinal products.49 

Costs 

All ginkgo biloba-related costs with an impact on the budget were considered. However, the model 

was solely based on the costs of the ginkgo biloba formulation, as the SLR did not identify evidence 

on cost offsets that would have an impact on the budget. Because the clinical practice guidelines 

do not describe when or how to use ginkgo biloba as a replacement for other treatments and no 

evidence on real-world treatment patterns of standardised formulations of ginkgo biloba could be 

identified in the literature, substitution costs were not included in the base case analysis.  

To supplement the literature gap regarding the use of ginkgo biloba in real-world practice, 4 medical 

specialists were consulted to determine which drug treatments would be used if ginkgo biloba were 

no longer reimbursed. For PAOD, vertigo, or tinnitus, ginkgo biloba was assumed to remain the 
first-choice treatment, regardless of reimbursement, as it is available over the counter. Decisions 

regarding switching treatments for patients with MPD in AD dementia depend on the severity and 

progression of the condition, the patient's age, and their overall medical condition. Possible alter-

native treatments include rivastigmine, donepezil, galantamine, and memantine. Scenario analysis 

was conducted to assess the impact of dementia patients switching to alternative treatments on 

the total costs. 

The BIM does not include indirect costs, as the focus is on costs that would directly affect the Swiss 

healthcare payer. Costs in the model reflect 2025 CHF prices. 

Model outcomes 

The budget impact analysis estimates the total costs over a 5-year time horizon. Budget impact 

and disaggregated budget impact results are reported. 

7.1.5.2 Model inputs 

Data for the model were obtained from a variety of sources, including published studies, available 

databases, clinical experts, and assumptions as necessary. The following sections describe the 

inputs and data sources used in the model. 
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Prescription inputs 

The model includes the total number of packages (units) per ginkgo biloba formulation, which was 

used to estimate the costs. Prevalence data for MPD, PAOD, vertigo, and tinnitus were used to 

estimate the utilisation per indication.  

Prevalence of MPD was based on a study of Börsch-Supran et al. 2025, which used survey data 
of 47’773 individuals aged 65 years and older in Europe. MPD prevalence among those aged 65 

years and older (22.4%) was calculated using the sum of MCI (17.8%) and dementia (4.6%).151  

Prevalence of PAOD was based on the PANDORA study conducted by Cimminiello et al. 2011, 

which evaluated 9’816 patients.152 The prevalence among patients aged 45 and older (men) and 

55 and older (women) with ≥1 cardiovascular risk factor was 12.2%.  

Prevalence of vertigo was based on a study of Neuhauser et al. 2005. They conducted a neuroto-

logic survey with a random sample of 4’869 participants in Germany followed by detailed interviews 

(n = 1’003). The prevalence of vestibular vertigo was 7.2% among people aged 60-69 years and 

8.8% among people aged 70 years and older.153 

Prevalence of tinnitus was based on a systematic review and meta-analysis of Jarach et al. 2022. 

Among 767 publications, 113 eligible articles published between 1972 and 2021 were identified, 

and prevalence estimates from 83 articles were extracted. The pooled prevalence of any tinnitus 

among people aged 65 and older was 23.6% (95% CI 19.4% to 28.5%).43 

The number of units per ginkgo biloba formulation per indication was calculated by multiplying the 

number of units (Table 91) by the weighted (sum to 100%) utilisation per indication (Table 1 and 
Table 92). Utilisation data were evaluated by 4 clinical reviewers. 

Historical data (average number of prescriptions 349’824 [2020] and 406’772 [2024]) were used to 

forecast the annual growth rate of 3.26% (SASIS Tarifpool 2020-2024 dataset). 

Table 91: Ginkgo biloba units and costs in 2025 

Ginkgo biloba formulation Units Costs Source 

Ginkgo-Mepha 

SASIS Tarifpool 2024 
and BAG Spezialitäten-

liste 

Filmtablets 80 mg 60s 793 CHF 39.30 

Filmtablets 80 mg 120s 1’663 CHF 56.65 

Filmtablets 120 mg 60s 3’922 CHF 47.65 

Filmtablets 120 mg 120s 15’449 CHF 71.35 

 Ginkgo Sandoz 

 Filmtablets 120 mg 30s  837  CHF 32.85 

 Filmtablets 120 mg 100s  12’884  CHF 63.00 
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Ginkgo biloba formulation Units Costs Source 

 Ginkgo Spirig HC 

 Filmtablets 240 mg Blist 30s  841  CHF 48.00 

 Filmtablets 240 mg Blist 90s  6’366  CHF 96.95 

 Rezirkane 

 Filmtablets 120 mg 60s  2’543  CHF 50.85 

 Filmtablets 240 mg 30s  3’496  CHF 48.45 

 Filmtablets 240 mg 60s  16’036  CHF 72.85 

 Filmtablets 240 mg 90s  7’495  CHF 98.15 

 SimiMed Ginkgo 

 Filmtablets 120 mg 60s  92  CHF 47.90 

 Filmtablets 120 mg 90s  46  CHF 59.55 

 Filmtablets 120 mg 120s  93  CHF 71.80 

 Filmtablets 240 mg 60s  142  CHF 68.00 

 Filmtablets 240 mg 90s  481  CHF 89.15 

 Symfona 120 

 Capsules 120 mg 60s  7’926  CHF 50.80 

 Capsules 120 mg 120s  35’206  CHF 76.95 

 Symfona 240 

 Filmtablets 240 mg 30s  6’458  CHF 50.80 

 Filmtablets 240 mg 60s  126’912  CHF 76.95 

 Tebokan 120 

 Filmtablets 120 mg 90s  9’511  CHF 72.95 

 Filmtablets 120 mg 120s  43’458  CHF 87.20 

 Tebokan 240 

 Filmtablets 240 mg Blist 30s  7’472  CHF 30.89 

 Filmtablets 240 mg Blist 60s  10’411  CHF 54.36 

 Filmtablets 240 mg Blist 90s  86’181  CHF 78.79 
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Table 92: Utilisation of ginkgo biloba across indications 

Utilisation across in-
dications 

Value Weighted Source 

Symptomatic treat-
ment of MPDa  

 22.4% sum of mild cog-
nitive impairment 
(17.8%) and dementia 
(4.6%) 

 33.84%, sum of mild 
cognitive impairment 
(26.89%) and dementia 
(6.95%) 

 Börsch-Supan 
2025151 

 PAODb  12.2%  18.43%  Cimminiello 
2011152 

 Vertigoc  8.0%  12.08%  Neuhauser 
2005153 

 Tinnitusa  23.6%  35.65%  Jarach 202243 

Abbreviations 

MPD = mental performance deficits, PAOD = peripheral arterial occlusive disease. 

Notes 

a = Prevalence among people aged 65 and older. 

b = Prevalence among people with ≥1 cardiovascular risk factor aged 45 and older (men) or 55 and older (women). 

c = Average of prevalence among people aged 60 to 69 (7.2%) and people aged 70 and older (8.0%). 

 

Costs inputs 

Drug costs were calculated by multiplying the units (Table 91) by the weighted utilisation (Table 
92) per indication (Table 1) and the costs (Table 91). There are no substitution costs (see “Costs” 

in Section 7.1.5.1). 

Sensitivity analysis inputs 

The model incorporates a one-way sensitivity analysis for key model parameters. One-way sensi-

tivity analyses were conducted to test how varying each of the model parameters over a range of 

±10% of the base case value affected the model results. The costs were recorded at the upper and 

lower limits to produce a tornado diagram. 

Scenario analyses inputs 

Scenario analyses were conducted to evaluate the impact of using rivastigmine, donepezil, galan-

tamine, and memantine in patients with dementia.n The impact on the total cost was assessed by 

replacing ginkgo biloba drug costs fully with the drug costs of each other intervention (i.e. rivastig-
mine, donepezil, galantamine, and memantine) in these patients. Additionally, the impact on the 

total cost was analysed by replacing ginkgo biloba drug costs with a weighted average of 

 
n Note that although these treatments are only approved for use in AD dementia and/or PDD, that level of granularity is not 
available in the data. To provide an estimate of the maximum impact, it was assumed that all patients with dementia would 
switch to one of these treatments. 
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rivastigmine, donepezil, galantamine, and memantine. The number of units, weighted percentages 

and costs are shown in Table 93.  

Table 93: Rivastigmine, donepezil, galantamine, and memantine percentage and costs 

Drug Unitsa Percentage  Costsb Source 

Rivastigmine 61,807 46.35% 78.52 CHF 

SASIS Tarifpool 

2024 and BAG 

Spezialitätenliste 

Donepezil 33,270 24.95% 150.20 CHF 

Galantamine 10,205 7.65% 61.33 CHF 

Memantine 28.055 21.04% 139.96 HF 

Notes 

a = Units represent the total sum per formulation of rivastigmine, donepezil, galantamine, and memantine. 

b = Costs are calculated as weighted averages based on the utilisation and prices per package for each formulation of rivastig-

mine, donepezil, galantamine, and memantine.  

Scenario analyses were conducted to evaluate the impact of the annual growth rate (3.26%) of the 
number of units. The impact on the budget was assessed using a low growth rate 2% and a high 

growth rate 4%.  

7.1.5.3 Key assumptions and limitations 

While a deliberate effort has been made to employ methodologically sound modelling techniques, 

the inputs and assumptions used in this model may not align with the whole population served by 

the Swiss healthcare payer. The following limitations are noted. 

First, drug strength and package sizes are not indication-specific. The SASIS Tarifpool data only 

describe the utilisation of ginkgo biloba in Switzerland as a whole and do not provide information 

specific to individual indications. Prevalence rates of symptomatic treatment of MPD, PAOD, ver-

tigo, and tinnitus were therefore used to calculate the treatment utilisation. This approach, while 

necessary to estimate indication-specific budget impact, assumes that the different indications are 

equally likely to use ginkgo biloba (i.e. it assumes that the per-indication utilisation is driven only by 

the total number of people with the indication, without accounting for the possibility that different 

conditions may have a different likelihood of receiving ginkgo biloba). These prevalence rates are 

based on multiple sources, some of which may not fully reflect the Swiss population. Additionally, 
prevalence rates are assumed to be constant over time. The prevalence of symptomatic MPD used 

here may also be an underestimate of the true prevalence because only MCI and dementia were 

considered. Although these are understood to be the largest segment of the MPD population, MPD 

is used to broadly identify patients with deteriorating cognitive functioning, some of whom may not 

be fully captured under the diagnoses of MCI and dementia.151 Similarly, the estimated vertigo 
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prevalence (5.2%) is assumed to correspond to vertigo of unknown cause and dizziness of un-

known cause, as described in the prescription information (Table 1).  

Finally, there are no substitution costs included, as guidelines do not describe the use of ginkgo 

biloba as a replacement for other treatments and no evidence on real-world treatment patterns 

could be identified from the literature.  

7.2 Results costs, cost-effectiveness and budget impact 

7.2.1 PRISMA flow diagram 
The results of the systematic literature search are summarised in Figure 1. 

7.2.2 Study characteristics and quality assessment of included studies 
Three studies were identified that reported health economic outcomes associated with ginkgo bi-

loba (Table 94). All 3 studies were cost-comparison analyses and used data collected from RCTs 

to model the costs and benefits associated with ginkgo biloba treatment over the course of different 

disease progression scenarios. The only outcomes reported were direct costs of ginkgo biloba from 

a public payer perspective. None of the studies reported outcomes in terms of cost per QALY or 

incremental cost-effectiveness ratios.  

The study population in all 3 studies was MPD, specifically people with dementia in 2 studies, both 

conducted in Austria,154,155 and people with AD in the other study, which was conducted in Ger-

many.156 No studies reporting economic data were identified for PAOD, vertigo, or tinnitus. The 

comparator in both of the dementia studies was placebo,154,155 while the comparator in the AD study 

was galantamine.156 The time horizon was 10 years in the AD study and varied from 3 years to 9 

years in the 2 dementia studies, according to different disease progression scenarios. 

The 2 dementia studies reported similar modelling methods. Horr et al 2002154 extrapolated clinical 

trial data indicating that 6 months’ treatment with 120 mg ginkgo biloba resulted in a 10.3-month 

delay in symptom progression vs. placebo. This served as the basis for modelling longer-term sce-

narios. The model included direct costs of ginkgo biloba (€213.27 per person per year [PPPY]), 

doctor visits (€22.40 PPPY), and the federal care allowance (€145.35 to €1’531.51 per person per 

month, depending on the level of care). Since the cost year was not reported, it is assumed that 

the costs related to no later than the year of publication of the study (2002). Klement et al 2015155,157 

took a similar approach to modelling the costs and benefits of a higher dose of ginkgo biloba. The 

delay in symptom progression with 22 or 24 weeks of ginkgo biloba 240 mg was estimated to be 

23.3 weeks, extrapolated from 3 RCTs. The costs included in the model, in 2011 EUR, were 

€288.35 PPPY for ginkgo biloba, €37.62 PPPY for doctor visits, as well as the federal care allow-

ance (no further details on the cost of federal care were reported by the study authors). Neither of 

the models took into account costs associated with caregivers (i.e. relatives of the patients). 
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Compared to the 2 dementia studies, the study focusing on patients with AD reported more details 

on their modelling methods. The study authors described conducting a discrete event simulation 

model to predict the rate of disease progression based on RCT data showing the change in ADAS-

cog scores with either ginkgo biloba 240 mg or galantamine vs. placebo. Costs included in the 

model, in 2009 EUR, were daily drug costs (€2.20 for ginkgo biloba 240 mg; and €4.11 and €4.55 
for galantamine 16 mg and 24 mg, respectively), doctor visits per quarter (€31.40), and monthly 

costs of home or institutional care (ranging from €384 to €1’432). The cost of caregiver time was 

also incorporated into the model, based on data from one primary study. 

Reporting quality across the 3 studies, assessed by CHEERS, was varied (Figure 46). The AD 

study investigating ginkgo biloba vs. galantamine156 reported details for most of the items specified 

by CHEERS but lacked information on setting and approach to engagement with patients. None of 

the studies reported fully the rationale and assumptions underlying the models. Details on health 

economic analysis plans and full descriptions of the study population were also missing; for in-

stance, details of the clinical characteristics of the target population were absent. Selection and 

measurement of outcomes were also unclear, and no discounting rate for costs and benefits was 

described in 2 of the 3 studies. One study reported the methods and results of sensitivity analysis, 

but no attempt was made in the other 2 studies to characterise uncertainty in their models.156 Fi-

nally, pharmaceutical funding and conflicts of interest were reported in one study156 but not de-
scribed in the other 2.154,155 
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Figure 46: Results of the assessment of reporting quality of studies reporting economic data  

7.2.3 Evidence table 
In 7 different scenarios in 2 studies comparing direct costs of ginkgo biloba for dementia in Austria, 
ginkgo biloba was found to be cost-saving compared to placebo at both 120 mg/day and 240 

mg/day dosages.154,155 Both studies found that ginkgo biloba led to a delay in symptom progression, 

resulting in a longer time living independently and less need for cost-intensive care, compared to 

placebo. However, ginkgo biloba 240 mg/day was found to be more costly than galantamine for AD 

since there was less benefit seen with ginkgo biloba in terms of delay in disease progression and 

time in institutional care (Table 94).156 Probabilistic sensitivity analysis suggested that this result 

could vary from an incremental cost of -807 EUR to 9’654 EUR per patient.156 

The findings are based on data from clinical trials published from 1997 to 2012 and on costs from 

2009 to 2011. The findings may not be representative of clinical practice or costs in 2026 and are 

likely to have limited applicability outside the German and Austrian contexts of the study settings. 

Various factors could have changed in the intervening period since the studies were conducted that 

could affect cost comparisons of ginkgo biloba to other treatments; for instance, life expectancy, 
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the cost of home or institutional care, and the size of the target population may be different in the 

present day compared to when these data were collected and reported. With this in mind, the con-

clusions drawn from these economic analyses should be considered with appropriate caution.  
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Table 94: Summary of cost-comparison analyses investigating ginkgo biloba for MPD, PAOD, vertigo, or tinnitus 

Study ID Study pop-
ulation 

Country Intervention Comparator Time 
horizon 

Perspective Discounting Cost year 
and cur-
rency 

Outcomes: 
Costs per per-
son 

Klement 
2015155,157 

Dementia Austria EGb 761 240 
mg 

Placebo 9 yearsa Public payer NR 2011 EUR EUR 29’577 
cost savings 
with ginkgo bi-
loba 

Klement 
2015155,157 

Dementia Austria EGb 761 240 
mg 

Placebo 7 yearsb Public payer NR 2011 EUR EUR 26’099 
cost savings 
with ginkgo bi-
loba 

Klement 
2015155,157 

Dementia Austria EGb 761 240 
mg 

Placebo 9 yearsc Public payer NR 2011 EUR EUR 17’841 
cost savings 
with ginkgo bi-
loba 

Klement 
2015155,157 

Dementia Austria EGb 761 240 
mg 

Placebo 3 yearsd Public payer NR 2011 EUR EUR 3’692 cost 
savings with 
ginkgo biloba 

Hörr 
2002154 

Dementia Austria EGb 761 120 
mg 

Placebo 9 yearsa Public payer Nonee NR EUR 12’153 
cost savings 
with ginkgo bi-
loba 

Hörr 
2002154 

Dementia Austria EGb 761 120 
mg 

Placebo 7 yearsb Public payer None NR EUR 12’484 
cost savings 
with ginkgo bi-
loba 

Hörr 
2002154 

Dementia Austria EGb 761 120 
mg 

Placebo 9 yearsc Public payer None NR EUR 7’425 cost 
savings with 
ginkgo biloba 
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Study ID Study pop-
ulation 

Country Intervention Comparator Time 
horizon 

Perspective Discounting Cost year 
and cur-
rency 

Outcomes: 
Costs per per-
son 

Hörr 
2002154 

Dementia Austria EGb 761 120 
mg 

Placebo 3 yearsd Public payer None NR EUR 910 cost 
savings with 
ginkgo biloba 

Hörr 
2002154 

Dementia Austria EGb 761 240 
mg 

Placebo 9 yearsf Public payer None NR EUR 10’660 
cost savings 
with ginkgo bi-
loba 

Hörr 
2002154 

AD Austria EGb 761 240 
mg 

Placebo 9 yearsg Public payer None NR EUR 18’299 
cost savings 
with ginkgo bi-
loba 

Guo 
2010156 

AD Germany EGb 761 240 
mgh 

Galantamine 10 years Public payer 5% 2009 EUR Incremental 
cost of ginkgo 
biloba: EUR 
3’972  

Abbreviations  

AD = Alzheimer's disease, EUR = euros, MPD = mental performance deficits, NR = not reported; RCT = randomised controlled trial; PAOD = peripheral arterial occlusive disease. 

Notes 

a = Scenario 1: Best possible realism: disease progression 9 years from onset, 2 years full independence, 7 years increasing need for care. 

b = Scenario 2: Shorter course of illness: course of illness 7 years from onset, 2 years of full independence, 5 years of additional independence increasing need for care. 

c = Scenarios 3: Late onset of treatment: course of illness 9 years from onset, 2 years full independence, 7 years to increasing need for care. 

d = Scenario 4: Early death. 

e = Study authors reported that discounting was omitted in light of the resulting ratios of treatment costs to savings. 

f = Scenario 5: Higher dose: as in Scenario 1, but treatment with Ginkgo special extract EGb 761 at a higher dosage of 240 mg/day. 

g = Scenario 6: Alzheimer's type dementia: as in Scenario 5 but focused only on AD. 
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h = Reported in the published study as ‘Ginkgo biloba 240 mg’; it is assumed to be EGb 761 240 mg because the trial data used in the economic model are from one of the studies included in the review 

of efficacy data (see Section 6.2.4).
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7.2.4 Findings: Costs 
None of the studies identified in the economic SLR reported primary cost data for patients using 

ginkgo biloba. See Section 7.1.5.2 for cost inputs for the BIM. 

7.2.5 Findings: Cost-effectiveness 
None of the studies identified in the economic SLR reported cost-effectiveness data.  

7.2.6 Findings: Budget impact 
The budget impact analysis is based on 406’711 ginkgo biloba prescriptions in Year 1 for patients 

with MPD, PAOD, vertigo, or tinnitus. The budget impact results over a 5-year time horizon (2025-
2029) are shown in the tables and figure below (Table 95, Table 96, Figure 47). 

The reimbursement of ginkgo biloba resulted in a 5-year total spending of CHF 167’154’958. 

Table 95: Annual and cumulative budget impact of ginkgo biloba reimbursement over 5 years 

  Year 1 
(2025) 

Year 2 
(2026) 

Year 3 
(2027) 

Year 4 
(2028) 

Year 5 
(2029) 

Total (5 
years) 

 Budget 
impact  

CHF 
31’447’694 

CHF 
32’439’343 

CHF 
33’430’992 

CHF 
34’422’641 

CHF 
35’414’289 

CHF 
167’154’958 

 

Table 96: Annual and cumulative budget impact of ginkgo biloba reimbursement over 5 years per indica-
tion 

  Year 1 Year 2 Year 3 Year 4 Year 5 Total (5 
years) 

Costs MPD  CHF 
10’707’150 

CHF 
11’044’782 

CHF 
11’382’413 

CHF 
11’720’045 

CHF 
12’057’676 

CHF 
56’912’066 

Costs PAOD CHF 
5’635’814 

CHF 
5’813’530 

CHF 
5’991’245 

CHF 
6’168’961 

CHF 
6’346’677 

CHF 
29’956’227 

Costs vertigo CHF 
3’823’982 

CHF 
3’944’565 

CHF 
4’065’148 

CHF 
4’185’730 

CHF 
4’306’313 

CHF 
20’325’738 

Costs tinnitus CHF 
11’280’748 

CHF 
11’636’466 

CHF 
11’992’185 

CHF 
12’347’904 

CHF 
12’703’623 

CHF 
59’960’927 

Abbreviations 

MPD = mental performance deficits, PAOD = peripheral arterial occlusive disease. 
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Figure 47: Annual budget impact of ginkgo biloba reimbursement over 5 years 

Abbreviations 

MPD = mental performance deficits, PAOD = peripheral arterial occlusive disease. 

7.2.6.1 Sensitivity analysis 
One-way sensitivity analyses were conducted to test the sensitivity of the model to variation in the 
model parameters by varying the key model parameters over a range of ±10% of the base case 
value. The output for the one-way sensitivity analysis is the 5-year budget impact with a base case 
value of CHF 167’154’958. The width of the bars represents the variation in the budget impact over 
the range of tested parameter values. 

The results of the sensitivity analysis are shown in Figure 48. 

 

Figure 48: Tornado diagram sensitivity analysis 

Abbreviations 

MPD = mental performance deficits, PAOD = peripheral arterial occlusive disease. 

The model results were most sensitive to the utilisation of tinnitus, Symfona 240 total cost, and the 
utilisation of symptomatic treatment of MPD. The sensitivity analysis showed a maximum expected 
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budget impact of CHF 172’949’770 when the utilisation of tinnitus was increased by 10% and a 

minimum expected budget impact of CHF 161’360’147 when the utilisation of tinnitus was reduced 

by 10%. 

7.2.6.2 Scenario analyses 

In the scenario where ginkgo biloba is not reimbursed, patients with AD dementia or PDD may 

switch to alternative treatments rivastigmine, donepezil, galantamine, and memantine. Scenario 
analyses were conducted to assess the impact of treatment switching on the budget. The scenario 

analyses assumed that all dementia patients receiving ginkgo biloba (6.95% of all ginkgo biloba 

units) would switch to a new treatment if ginkgo biloba was no longer reimbursed. The analyses 

indicate additional treatment costs over 5 years if all dementia patients currently receiving ginkgo 

biloba switch to either rivastigmine (CHF 12’180’648), donepezil (CHF 23’302’095), galantamine 

(CHF 9’514’923), or memantine CHF (21’713’115). Furthermore, if dementia patients currently re-

ceiving ginkgo biloba switched to a treatment based on a weighted percentage calculated from the 

current utilisation of rivastigmine, donepezil, galantamine, and memantine, treatment switching 

would result in additional costs of CHF 16’757’340 over 5 years.  

Additional scenario analyses were conducted to evaluate the impact of differing annual growth 

rates (base case annual growth rate: 3.26%) of the number of units of ginkgo biloba. The impact 

on the budget is CHF 161'417’039 and CHF 170’553’853 using a low and high growth rate of 2% 

and 4%, respectively, compared to the base case budget impact of CHF 167’154’958 over a 5-year 
time horizon. 

The results of the scenario analyses are shown in Table 97. 

Table 97. Scenario analyses results 

Scenario Budget impact Difference 

Dementia patients all on ginkgo biloba (base case) CHF 167’154’958 - 

Dementia patients all on rivastigmine CHF 179’335’606 CHF 12’180’648 

Dementia patients all on donepezil CHF 190’457’053 CHF 23’302’095 

Dementia patients all on galantamine CHF 176’669’881 CHF 9’514’923 

Dementia patients all on memantine CHF 188’868’073 CHF 21’713’115 

Dementia patients receiving treatment based on weighted 

percentage, calculated using current utilisation of rivastig-

mine (46.34%), donepezil (24.97%), galantamine (7.65%), 

and memantine (21.03%) 

CHF 183’912’299 CHF 16’757’340 
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Low annual growth rate of 2% CHF 161’417’039 CHF -5’737’919 

High annual growth rate of 4% CHF 170’553’853 CHF 3’398’895 

 

8. Ethical, legal, social and organisational issues 

Summary statement ethical, legal, social and organisational issues 

The literature review identified 23 studies highlighting important ethical, legal, social and organ-

isational (ELSO) issues associated with the use of ginkgo biloba in the treatment of MPD, 

PAOD, vertigo, and tinnitus. There was no eligibility restriction on study design; studies identi-

fied included systematic and narrative reviews (k=12), governmental guidance documents 

(k=2), pharmacovigilance studies (k=2), pharmacologic studies (k=2), expert interviews (k=2), 

discrete choice experiment (k=1), retrospective analysis of RCT data (k=1), and clinical guide-

lines (k=1), Study quality was not assessed. Ethical concerns primarily revolved around the 

principles of respecting patient autonomy, promoting beneficence, and ensuring non-malefi-

cence, especially in vulnerable populations like the elderly and those with cognitive impair-

ments. In these groups, the potential for herb-drug interactions and the risks posed by non-
standardised supplements are particularly pronounced. Legal issues highlighted regulatory in-

consistencies across countries, which contribute to inadequate pharmacovigilance and poten-

tial gaps in product labelling. Social disparities in access to high-quality products and the socie-

tal burden of these conditions could further exacerbate healthcare inequities. Organisational 

challenges involved integrating ginkgo biloba into evidence-based treatment pathways, improv-

ing pharmacovigilance systems, and addressing patient adherence through education and mul-

tidisciplinary collaboration. Such measures are essential to ensure the safety and efficacy of 

ginkgo biloba. 

8.1 Methodology: ethical, legal, social and organisational issues 

8.1.1 Databases and search strategy 
To address the ELSO issues, all publications included in the SLRs described in Section 6 and 
Section 7 were reviewed for any relevant information. Subsequently, a targeted literature search 

in Embase and MEDLINE (see Appendix B for the detailed search strategy) was conducted to 

supplement the findings.  
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8.1.2 Other sources 
Complementary hand searches were performed on relevant websites such as the European Med-

icines Agency (EMA) and Swissmedic.  

8.1.3 Study selection 
Inclusion and exclusion criteria are presented in Table 98 and were developed in accordance with 

those of the clinical and economic evidence search, with the limitation of including only those arti-

cles published since 2015. However, there were no restrictions on study design, as discussions on 

ELSO outcomes were considered likely to encompass a range of study methodologies. A single 

researcher screened and reviewed the literature to identify studies pertinent to ELSO domains.  

Table 98: Eligibility criteria for ELSO issues 

  Inclusion criteria  Exclusion criteria 
Population As for Table 5, Table 6, Table 7, Table 8 

Interventions As for Table 5, Table 6, Table 7, Table 8 

Comparators As for Table 5, Table 6, Table 7, Table 8 

Outcomes Discussion of ethical, legal, social, or  
organisational aspects 

No discussion of ethical, legal, social, or  
organisational aspects 

Language As for Table 5, Table 6, Table 7, Table 8 

Time horizon 2015 to present 

Study design/ 
publication 
type 

Journal articles 
No restrictions on study design 

Conference abstracts 

Abbreviations  

ELSO = ethical, legal, social, and organisational 

8.1.4 Data extraction and synthesis 
It is important to note that a formal data extraction and an assessment of the quality of evidence 

were not conducted for ELSO outcomes. The primary ELSO aspects identified through this targeted 
search are presented descriptively, as this review did not follow a systematic methodology. This 

approach was deemed appropriate, as the main goal is to highlight key aspects relevant to ELSO 

rather than to provide an exhaustive or systematic review of the literature on these domains. 

8.2 Results: ethical, legal, social and organisational issues 

8.2.1 PRISMA flow diagram 
The results of the targeted literature search are summarised in Figure 49. 
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Figure 49: PRISMA 2020 flow diagram for ELSO targeted literature review 

8.2.2 Study characteristics and risk of bias of included studies 
The characteristics of the studies identified for the ELSO domains are displayed in Table 99. Risk 

of bias assessment for these studies was not performed. 
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Table 99: Study characteristics table – ethical, legal, social, and organisational issues 

Study Study design Population Ginkgo biloba-
specific data 

reported 

Outcomes reported 
Ethics Legal Social Organi-

sational 
Agbabiaka 2017158 SLR Across conditions (age ≥65) Yes X    

Alghamdi 2023159 Pharmacovigilance study Across conditions Yes X X  X 

Booker 2016160 Pharmacologic study Not conducted in humans Yes X X X X 

Callahan 2015161 Retrospective analysis of RCT 
data 

MCI No X  X  

Chugh 2018162 Review Across conditions Yes  X   

Dy 2025163 Review Vertigo No   X  

Ekhart 2025164 Semi-structured interviews of ex-
perts 

Experts in herbal pharmacovigi-
lance 

Yes  X   

EMA 201554 HMPC monograph Across conditions Yes  X  X 

Gupta 2018165 Review Across conditions Yes  X   

Hundal 2022166 Semi-structured interviews of ex-
perts 

Experts in the use of Western 
herbal medicine for brain health 

No   X  

Husni 2020167 Review Cardiovascular diseases Yes   X  

Lamb 2023168 Review Across conditions Yes    X 

Lorca 2023169 SLR Tinnitus, cognitive impairment Yes    X 

Mahmoudian-Sani 
2017170 

Review Tinnitus Yes X  X  

Nicolaï 2009171 SLR  PAOD Yes X  X  

Rademaker 2021172 Discrete choice experiment Tinnitus No X  X  

Raposo 2021173  Review PAOD Yes X   X 
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Study Study design Population Ginkgo biloba-
specific data 

reported 

Outcomes reported 
Ethics Legal Social Organi-

sational 
Smolderen 2022174 Guideline PAOD No   X  

Swissmedic 
2025175 

Guidance document Across conditions Yes  X  X 

Trabert 2024176 Pharmacologic study Not conducted in humans Yes X X X X 

Varkey 2021177 Review Across conditions No X    

Watt 2024178 SLR of guidelines Dementia Yes X    

Yao 2025179 Pharmacovigilance study Across conditions Yes  X   

Abbreviations  

HMPC = Committee on Herbal Medicinal Products, MCI = mild cognitive impairment, PAOD = peripheral arterial occlusive disease, RCT = randomised controlled trial, SLR = systematic literature review. 
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8.2.3 Evidence table 
The findings of the ELSO domains are described narratively in Section 8.2.4 (ethical issues), Sec-
tion 8.2.5 (legal issues), Section 8.2.6 (social issues), and Section 8.2.7 (organisational issues). 

8.2.4 Findings: Ethical issues 

8.2.4.1 General use of ginkgo biloba 

The ethical principles of beneficence, non-maleficence, autonomy and justice form the foundation 

of clinical decision-making and should be central to the use of ginkgo biloba. Healthcare providers 

must act in the best interests of patients (beneficence) by promoting their welfare while minimising 

harm.177 Although this review focused on approved standard formulations, the widespread availa-

bility of non-standardised ginkgo biloba supplements is concerning. Such products have been 

found to contain toxic levels of ginkgolic acids or adulterants, which pose risks to consumers and 

violate the principle of avoiding harm (non-maleficence).160,176 Particularly, increases in costs may 
cause lower-income populations to face barriers to accessing safe and effective standardised 

ginkgo biloba products, further complicating ethical considerations of fairness and equitable treat-

ment (justice).160,176 

Autonomy, another core ethical principle, requires that patients be fully informed about the risks 

and benefits of ginkgo biloba so they can make decisions aligned with their values and preferences. 

However, many patients are unaware of the potential herb-drug interactions associated with ginkgo 

biloba, including its antiplatelet activity, which may potentially increase the risk of bleeding when 

combined with anticoagulants or nonsteroidal anti-inflammatory drugs.159,173 Healthcare providers 

must ensure that patients receive accurate and transparent information to make informed deci-

sions, particularly in vulnerable populations such as elderly patients or those with multimorbidity 

and polypharmacy.158  

8.2.4.2 Mental performance deficits 
The use of any treatment, including ginkgo biloba, for cognitive decline and dementia raises specific 

ethical concerns, particularly in elderly patients who may have impaired decision-making capacity. 

Obtaining informed consent in such cases can be challenging and may require surrogate or shared 
decision-making processes to respect patients’ autonomy.178,180 Healthcare providers must care-

fully balance the principles of beneficence and non-maleficence when considering the risks of herb-

drug interactions and the potential for adverse effects. For example, the concurrent use of ginkgo 

biloba with prescription drugs in elderly patients has the potential to increase the risk of bleeding, 

further complicating ethical decision-making.158 Treatments must align with the patients’ values and 

preferences while minimising harm. 
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8.2.4.3 Peripheral arterial occlusive disease 
Management strategies for PAOD aim to achieve 2 distinct goals: lowering cardiovascular risk and 

improving walking ability. The largest potential ethical concern regarding the use of ginkgo biloba 

for PAOD is ensuring that patients understand the risks of herb-drug interactions. This is especially 

relevant for older adults taking anticoagulants or other cardiovascular medications. Additionally, 

the limited evidence supporting ginkgo biloba’s clinical significance in improving walking distance 
for patients with intermittent claudication underscores the need for clear communication with pa-

tients about its potential benefits and risks.24  

8.2.4.4 Vertigo 
For patients with vertigo, respecting autonomy requires healthcare providers to communicate 

clearly about the condition, prognosis, and available treatment options. Ethical considerations focus 

on ensuring accurate diagnosis and timely treatment to prevent complications, particularly for cen-

tral causes of vertigo, which may result in severe neurological outcomes if not addressed 

promptly.177  

8.2.4.5 Tinnitus 
Ethical concerns in the treatment of tinnitus include prioritising patient preferences in treatment 

outcomes, such as the reduction of tinnitus loudness, which is considered the most desirable out-

come by patients.172 However, the heterogeneity of tinnitus symptoms complicates treatment plan-

ning, highlighting the importance of shared decision-making to address individual patient needs.170  

8.2.5 Findings: Legal issues 

8.2.5.1 General use of ginkgo biloba 
The regulatory status of ginkgo biloba varies across countries, creating challenges in ensuring 

product quality and safety. In Switzerland, all herbal medicinal products must meet stringent safety 

and quality standards, including pharmacovigilance plans,175 and both Swissmedic and the EMA 

have released guidelines to improve herbal pharmacovigilance.54,175 However, the inconsistent im-

plementation of legal frameworks across different regions results in gaps in adverse event reporting 

and risk assessment.159,181 For example, in the United States, it is marketed as a dietary supple-

ment, while in Germany and France, it is regulated as a prescription drug.182 Dietary supplements 

often lack rigorous pre-marketing and post-marketing surveillance, increasing the risk of adultera-

tion and toxicity.160,176 In fact, over 700 adverse event reports related to ginkgo biloba supplements 

were identified in the United States FDA Adverse Event Reporting System (FAERS) database.179 

Because of the differences in legal requirements for herbal medicinal products and dietary supple-
ments, changes in the availability of standardised forms of ginkgo biloba require careful consider-

ation of possible ramifications. 
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8.2.5.1 Regulatory standards for safety and labelling 
Legal issues for patients with all included conditions include the need for appropriate labelling to 

warn about herb-drug interactions, particularly with anticoagulants, due to the potentially increased 

risk of bleeding. Pharmacovigilance systems must monitor AEs to ensure patient safety.175 

8.2.5.2 Mental performance deficits 
In Switzerland, products intended for dementia treatment must demonstrate compliance with Good 

Clinical Practice and provide sufficient documentation to substantiate safety claims.175 Additionally, 
while the European Union requires herbal medicines to meet pharmacopoeia standards, dietary 

supplements are not subject to the same stringent requirements, creating potential risks for con-

sumers.54,162 

8.2.6 Findings: Social issues 

8.2.6.1 Burden of disease 
The collective societal burden of MPD, PAOD, vertigo, and tinnitus highlight the need for equitable 

access to effective treatments and comprehensive support systems.  

• Cognitive decline and dementia, which often manifest as decreasing mental performance, 

are associated with high healthcare costs, caregiver burden, and reduced quality of life, 

particularly in aging populations.166,180  

• PAOD, characterised by intermittent claudication, limits mobility and independence, leading 

to reduced productivity and increased healthcare utilisation, particularly in lower socioeco-

nomic groups.24,174  

• Vertigo, a common symptom in primary care, results in frequent emergency visits, work 

absenteeism, and long-term disability, especially when misdiagnosed or untreated.163  

• Tinnitus, often associated with depression and anxiety, significantly impacts psychological 

well-being, social functioning, and productivity, further compounding its societal bur-

den.170,172  

8.2.6.2 Disparities in access  
Social disparities in access to ginkgo biloba are reported across geographic and socioeconomic 
lines. High-quality products like EGb 761® are often expensive and inaccessible to lower-income 

populations, while adulterated or substandard products are widely available and promoted, exac-

erbating inequities in healthcare delivery.160,167,176  

8.2.6.3 Cultural and behavioural factors 
Cultural distrust of healthcare providers and established lifestyle habits among elderly patients can 

affect adherence to ginkgo biloba treatment. Practitioners often face challenges in managing 
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patient expectations and compliance, particularly when herbal treatments are perceived as less 

potent than conventional drugs.166  

8.2.7 Findings: Organisational issues 

8.2.7.1 Pharmacovigilance and quality control 
Organisational challenges include the need for standardised treatment protocols and robust regu-

latory oversight of pharmacovigilance systems to monitor AEs and ensure consistent quality con-

trol.160,176 

8.2.7.2 Integration into treatment pathways 
The integration of ginkgo biloba into treatment pathways for cognitive decline, PAOD, vertigo, and 

tinnitus requires a multidisciplinary approach.54,175 Many healthcare providers lack adequate train-

ing to assess the efficacy, safety, and herb-drug interactions. This knowledge gap limits their ability 

to integrate ginkgo biloba into treatment pathways effectively and safely. Developing standardised 

educational programmes is essential to address this challenge.159 

8.2.7.3 Adherence to therapy 
Adherence to ginkgo biloba therapy is influenced by patient perception and education. Studies 

indicate that patients may discontinue treatment prematurely due to misconceptions about efficacy 

or fear of adverse effects.168,169 Developing standardised educational programmes and counselling 

is essential to address this knowledge gap to improve adherence and reduce risks.173 

9. Additional issues 

9.1 Clinical practice guidelines 
Rather than targeting the underlying disease pathology, currently approved drug treatments for 

dementia aim to either improve or reduce deterioration of symptoms, specifically cognitive impair-

ment, daily functioning, and neuropsychiatric symptoms. Based on both the German guidelines and 

National Institute for Health and Care Excellence (NICE) guidelines on dementia treatment, as well 
as those developed by the Swiss Memory Clinics, the AChEIs donepezil, galantamine, and rivastig-

mine are recommended for the symptomatic treatment of mild-to-moderate dementia due to 

AD.56,58,59 Rivastigmine is also recommended for use in PDD.56,58,59 Memantine is recommended 

for use in moderate-to-severe AD dementia, although the NICE guidelines specify that it should be 

used as second-line treatment to AChEIs in patients with moderate AD.56,58,59 The German guide-

lines and recommendations from the Swiss Memory Clinics both note that ginkgo biloba is effica-

cious in improving cognitive function and daily functioning, although heterogeneity across published 

studies introduce some uncertainty.56,58 In general, both indicate that it is appropriate to use stand-

ardised extracts of ginkgo biloba for the treatment of mild-to-moderate AD, noting that it might be 

more effective in patients who have non-psychotic neuropsychiatric symptoms.56,58 The Swiss 



HTA Report 184 

Memory Clinics recommendations also state that ginkgo biloba preparations are the only sub-

stances approved for MCI in Switzerland,58 while the German guidelines reported that AChEIs have 

been shown to be ineffective in patients with MCI.56 Finally, the Asian Clinical Expert Group on 

Neurocognitive Disorders recommends that EGb 761 should be considered among the current best 

practice treatments for patients with both AD and neuropsychiatric symptoms (Class of recommen-
dation I; level of evidence A) and may be considered for use in patients with MCI (Class of recom-

mendation IIb; level of evidence A).55 

The NICE guidelines on PAOD, as well as those developed by the European Society of Cardiology 

(ESC), recommend lifestyle changes, such as diet, exercise, and treating tobacco dependence.60,61 

In terms of pharmacologic treatment, both also recommend aspirin or rivaroxaban plus aspirin for 

preventing later cardiac events in people with symptomatic PAOD. Clopidogrel may also be appro-

priate in some cases. The ESC guidelines do not recommend oral anticoagulant monotherapy, 

long-term dual antiplatelet therapy, or routine use of ticagrelor in patients with PAOD.60 For the 

treatment of IC among patients with PAOD, both NICE and the ESC state that naftidrofuryl oxalate 

can be considered.60,61 The NICE guidelines state that cilostazol, pentoxifylline, and inositol nico-

tinate are not recommended for the treatment of IC in patients with PAOD, while the ESC guidelines 

did not recommend prostanoids, pentoxifylline, L-arginine, buflomedil, or ginkgo biloba because of 

inconsistent evidence of effect.60,61 

Following a survey of Swiss primary care physicians, recommendations for the diagnosis and treat-

ment of vertigo and dizziness have been created by an interdisciplinary working group, including 

neurologists, ear-nose-throat specialists, and a general practitioner from Switzerland, as well as a 

representative from Germany.62 In general, the guidelines emphasise the importance of identifying 

and treating the underlying cause of vertigo and dizziness, particularly acute causes that may be 

imminently dangerous or include accompanying neurological symptoms (e.g. double vision, ataxia) 

or cardiovascular symptoms (e.g. palpitations, chest pain). For BPPV, repositioning manoeuvres 

may be appropriate, including the Epley manoeuvre or the Semont-plus manoeuvre for posterior 

canal BPPV, as well as the Gufoni manoeuvre or 360-degree barbecue manoeuvre for lateral canal 

BPPV. If necessary, antiemetics and/or sedatives may be used before conducting repositioning 

manoeuvres. For acute unilateral vestibulopathy, doctors should consider steroids, ensuring that 

they account for patients’ comorbidities. They can also consider antiemetics (i.e. domperidone, 

metoclopramide, ondansetron) and/or antivertiginous drugs (i.e. cinnarizine) for no more than 2 to 

3 days, as well as standardised ginkgo biloba extract EGb 761. For many causes of vertigo or 
dizziness, multimodal treatment is required, and may include physical therapy, psychotherapy, au-

ditory rehabilitation, or other lifestyle modifications. 

The majority of tinnitus guidelines either do not recommend pharmacologic treatment or recom-

mend strongly against pharmacologic treatment; some also recommend against treatment with di-

etary supplements or herbal medicinal products.47-49 Instead, most guidelines recommend the use 

of cognitive behavioural therapy, while some also offer options including sound therapy or tinnitus 
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retraining therapy, although they generally note that the evidence is inconsistent. For patients who 

also experience some level of hearing loss, assessment for a hearing aid may also be appropriate. 

However, pharmacologic treatment can be indicated for the treatment of tinnitus co-morbidities.  

9.2 Existing HTA reports 
Although ginkgo biloba has been widely studied, the only HTA report available for comparison was 

that conducted by the Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG) and 
published in 2008.183 The IQWiG HTA report included patients with mild, moderate, or severe AD, 

including mixed forms of AD such as vascular dementia, diagnosed using generally accepted cri-

teria. Based on an SLR with searches conducted in 2007, the IQWiG HTA report concluded that 

there is some evidence of the effect of 240 mg ginkgo biloba on cognitive function, ADLs, psycho-

pathological symptoms, and caregiver burden, but that due to the heterogeneity across studies, 

there is uncertainty regarding the magnitude of effect. There was also no evidence of harm from 

ginkgo biloba in terms of AEs or SAEs, although there was some evidence that patients taking 

ginkgo biloba were more likely to withdraw from the study. Because of extensive heterogeneity, 

they did not draw any definitive conclusions regarding the potential benefits of 120 mg ginkgo bi-

loba. Finally, they stated the need for long-term data regarding any potential side effects of long-

term treatment with ginkgo biloba.  

9.3 Ongoing randomised clinical trials 
On 8 April 2025, a search was completed of ClinicalTrials.gov and the EU Clinical Trials Register. 

After removing duplicate records, a total of 122 records from ClinicalTrials.gov and 16 records from 
the EU Clinical Trials Register were screened for eligibility. No relevant ongoing trials were identi-

fied in either platform. Of the 8 potentially relevant trial records on ClinicalTrials.gov, 3 correspond 

to trial publications identified in this review, 3 were completed with no posted results or information 

about available publications, 1 was terminated due to an inability to recruit a sufficient number of 

patients, and 1 has an unknown status. Of the 4 potentially relevant trial records on the EU Clinical 

Trials Register, 2 correspond to trial publications identified in this review, 1 did not provide results, 

and 1 included both cognitively healthy adults and those with MCI but did not report stratified results 

for patients with MCI at baseline. 

Although it was not identified in the search of ongoing trials, a relevant trial has been published 

since the conduct of the search.184 This study compared 120 mg ginkgo biloba with 36 mg betahis-

tine over 12 weeks in 86 adults with dizziness/vertigo without an identified aetiology. Although this 

study was not formally included in the present review, the results appear generally consistent with 

the identified studies: there were no significant differences between ginkgo biloba and betahistine 

in dizziness/vertigo severity. One additional relevant trial has been identified but not included.185 
Although this trial appears to be eligible, it could not be identified through any of the methods uti-

lised in the present review (see Section 6.1.1). The journal is not indexed in any of the prespecified 

bibliographic databases searched, nor in any of the databases recommended by the Cochrane 
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Handbook for Systematic Reviews of Interventions.63 It was also not included in any of the SLRs 

identified during the search and screening process, nor in the searches of clinical trial registries. 

Because a key characteristic of an SLR is that it is reproducible, it would be methodologically inap-

propriate to include this study. The study included 36 adults with permanent or recurrent central 

vestibular vertigo due to ischaemic lesions of the brainstem or cerebellum. Patients were random-
ised to receive either 240 mg ginkgo biloba or placebo for 180 days; all patients were instructed to 

complete daily vestibular exercises. After 180 days, the VAS rating of vertigo severity (range: 0 to 

100) had decreased statistically significantly more in the patients receiving ginkgo biloba (mean -

20.4 [95% CI -30.7 to -10.1]) than those receiving placebo (mean -6.8 [95% CI -18.0 to -4.4], p = 

0.04). This is the only identified trial in patients with vertigo that compared ginkgo biloba and pla-

cebo. Because it included only 36 patients, results would need to be replicated in larger studies to 

provide confidence in the findings.  

10. Discussion 

10.1 Summary of results 
Overall, the present HTA report identified 42 RCTs evaluating the efficacy of ginkgo biloba. Based 

on these studies, the higher approved daily dose of ginkgo biloba (240 mg) showed benefits in 

patients with MPD after 24 weeks of treatment, specifically in cognitive functioning (4 RCTs; mod-

erate certainty evidence), neuropsychiatric symptoms (4 RCTs; moderate certainty evidence), func-

tional status (2 RCTs; high certainty evidence), and HRQoL (2 RCTs; moderate certainty evidence). 

For the other indications, the results for all efficacy outcomes were based on low or very low cer-

tainty evidence, meaning that the true effect estimates may be substantially different from those 

presented here. Although no studies of the higher daily dose of ginkgo evaluated pain in patients 

with PAOD, 120 mg ginkgo biloba may result in a small reduction in pain among patients with PAOD 

compared with placebo (2 RCTs; low certainty evidence). In patients with vertigo, there were no 

differences in vestibular symptoms between high-dose ginkgo biloba and betahistine (1 RCT; low 
certainty evidence). For PAOD, vertigo, and tinnitus, the available findings do not support any con-

clusions of benefit compared with placebo for the remaining outcomes (all very low certainty evi-

dence). Despite this, there is long-standing traditional use of ginkgo biloba in herbal medicine.54 

Based on the results of both per-indication analyses and analyses across indications and doses, 

taking ginkgo biloba for 24 weeks is not associated with an increased risk of AEs or SAEs. Although 

some have raised concerns regarding the effect of ginkgo biloba on the risk of bleeding due to its 

antiplatelet activity,1,159,173 only 2 trials (durations 26 weeks and 5 years) reported data on bleeding 

AEs in patients taking ginkgo biloba (dosages 120 mg to 240 mg). Neither trial found any statisti-

cally significant differences between ginkgo biloba and placebo in the occurrence of bleeding AEs, 

but these results have not been replicated in other studies.  
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To estimate the budget impact of ginkgo biloba treatment for patients with MPD, PAOD, vertigo or 

tinnitus reimbursed through mandatory health insurance, a BIM was developed. The results indi-

cate that the budget impact of reimbursing ginkgo biloba over a 5-year period amounted to CHF 

167’154’958. Scenario analysis showed additional costs when patients with dementia switched 

from ginkgo biloba to alternative treatment rivastigmine (CHF 12’180’648), donepezil (CHF 
23’302’095), galantamine (CHF 9’514’923), memantine CHF (21’713’115), and a weighted average 

of these treatments (CHF 16’757’340). Sensitivity analyses showed the budget impact results were 

most sensitive to the utilisation of tinnitus, Symfona 240 total cost, and the utilisation of symptomatic 

treatment of MPD. 

To identify any ELSO issues associated with the use of ginkgo biloba, a targeted search was con-

ducted. The ethical and social issues identified were not typically unique to ginkgo biloba. Primarily, 

concerns revolve around adequate communication of potential benefits and harms, particularly 

among vulnerable populations such as those with MPD; improving pharmacovigilance systems to 

capture potential risks specific to standardised formulations; and ensuring equitable access to high-

quality treatments. Although there is uncertainty regarding the magnitude of effect in patients with 

MPD, ginkgo biloba is currently the only pharmacologic therapy approved in Switzerland to treat 

MCI, non-specific memory problems, and types of dementia other than AD dementia and PDD.  

10.2 Comparison with existing HTA reports 
An IQWiG HTA report published in 2008 included an SLR with searches covering up through Sep-
tember 2007.183 The authors included patients with mild, moderate, or severe AD, including mixed 

forms of AD such as vascular dementia, diagnosed using generally accepted criteria. Although the 

current HTA report is broader in scope, both in terms of the types of eligible MPD conditions and 

in the inclusion of PAOD, vertigo, and tinnitus, the methodology used was generally similar. In the 

IQWiG review, eligible trials compared ginkgo biloba in any formulation approved for use in Ger-

many with either placebo or pharmacological or non-pharmacological treatments approved for AD 

in Germany. One notable difference is that the IQWiG review restricted eligibility to trials lasting at 

least 16 weeks, while the current review did not have a minimum required treatment duration or 

follow-up time. In general, similar endpoints were included in both reviews (cognitive function, 

ADL/functional status, HRQoL, other disease-related symptoms such as neuropsychiatric changes, 

and AEs), although the IQWiG review also included caregiver-related outcomes. In addition, the 

IQWiG report does not include GRADE assessments of the certainty of evidence. 

All 6 published trials identified in the IQWiG report were included in the present review; the IQWiG 

report also included one unpublished study obtained from the manufacturer. Despite the large num-
ber of studies that have been published since the IQWiG review was conducted, our conclusions 

are largely very similar. Both the IQWiG HTA report and the present HTA identified serious heter-

ogeneity across studies in terms of effect estimates, particularly in the 120 mg dose studies, which 

limited the ability to make definitive statements on the magnitude of treatment effects. Due to this 
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heterogeneity, both the IQWiG and present HTA report performed separate analyses by dose of 

ginkgo biloba. Although the evidence on the lower dose (120 mg) is generally of very low certainty, 

both the IQWiG report and this HTA review identified evidence that 240 mg ginkgo biloba is bene-

ficial for cognitive function (low certainty evidence), functional status (moderate certainty evidence), 

and overall neuropsychiatric symptoms (low certainty evidence). The IQWiG report also noted that 
only a single study reported HRQoL for 240 mg ginkgo biloba; although a statistically significant 

result in favour of ginkgo biloba was observed, it was not considered enough evidence to form 

strong conclusions. The present HTA review could not include that study as it was unpublished; 

however, 2 studies with relevant HRQoL data have been published since the conduct of the IQWiG 

review and were included. Based on the new evidence, the present review additionally reports that 

there is moderate certainty evidence that 240 mg ginkgo biloba improved HRQoL compared to 

placebo. 

Although the IQWiG HTA report did not describe MCIDs (all meta-analyses used SMDs rather than 

mean difference in scores), their recent general methods document provides guidance on deter-

mining clinically meaningful differences.186 MCIDs may vary depending on a variety of factors, in-

cluding both the methodology used to determine the MCID and characteristics of the patients being 

assessed. To address this uncertainty, IQWiG outlines the following approach for the assessment 

of primary studies:  

1. For responder analyses based on a pre-specified MCID of a continuous scale (i.e. propor-

tion of participants whose score changed by at least the pre-specified MCID), analyses for 

which the MCID is at least 15% of the scale range will be accepted without further investi-

gation and responder analyses will be preferred over analyses of continuous data for as-

sessment. 

2. If the MCID is not pre-specified or the pre-specified MCID is less than 15% of the scale 

range, the responder analysis will generally not be used for assessment. If analyses of 

continuous data are available, SMDs will be used. An irrelevance threshold of 0.2 will be 

used for assessment. If the confidence interval of the effect estimate is completely above 

this threshold, the effect will be considered at least “small” (i.e. the effect is not within a 

range that is certainly irrelevant). If continuous data are not available, post hoc analyses 

with a response criterion of exactly 15% will be considered for assessment.  

10.3 Comparison with published systematic literature reviews (SLRs) 
There have been many SLRs published on the use of ginkgo biloba in MPD, PAOD, vertigo, and 

tinnitus, including Cochrane reviews.13,24,50,57,187 However, the majority of identified SLRs do not 
specify the formulation of ginkgo biloba. In countries such as the United States, where there are no 

clear regulations regarding the contents of herbal supplements, the ginkgo biloba intervention may 

include a wide range of specific formulations. It is inappropriate to generalise results from dietary 



HTA Report 189 

supplements to standardised formulations such as those included in the current review,188-191 so 

those SLR results are not discussed here. 

A few SLRs specific to the efficacy of the standardised ginkgo biloba extract EGb 761 in dementia 

have been conducted.192-194 Although these 3 SLRs were somewhat narrower in scope than the 

present review, the studies included in those reviews overlapped substantially with the studies in-
cluded in the meta-analyses conducted in this review, and the conclusions were therefore largely 

similar. All 3 SLRs were restricted to studies of patients with AD, vascular dementia, and/or mixed 

dementia. For all 3 SLRs, doses of 120 mg to 240 mg of ginkgo biloba were eligible; however, at 

least one treatment group received 240 mg ginkgo biloba in most or all trials included in each SLR 

(6/7,o192 7/9,p193 and 4/4194 included trials). Two SLRs included only studies that were at least 20 

to 22 weeks in duration;192,194 the third did not restrict based on study duration, although they re-

quired that studies have “similar…duration of administration”.193 One SLR also required patients in 

the included studies to have behavioural and psychological symptoms.194 All 3 SLRs demonstrated 

efficacy of EGb 761 in cognitive function;192-194 ginkgo biloba was also found to improve daily func-

tioning,192 global assessment of health status,192 and neuropsychiatric symptoms.194 Two of these 

SLRs conducted subgroup analyses by dose of ginkgo biloba and found that 240 mg was more 

effective in improving cognitive function than 120 mg192 or 160 mg193 doses. 

10.4 Evidence gaps 
The clinical and economic SLRs identified several evidence gaps. There was extensive efficacy 
and safety data on MPD, although heterogeneity across studies led to uncertainty. In addition, the 

comparator was a placebo in nearly all trials, limiting understanding regarding the relative efficacy 

and safety of ginkgo biloba compared with other active treatments. Trials conducted in PAOD also 

showed substantial heterogeneity. Coupled with the generally small number of patients in these 

trials, the heterogeneity resulted in low or very low certainty evidence to determine the efficacy of 

ginkgo biloba in PAOD. In addition, the majority of the data focused on mobility outcomes, with only 

a few trials reporting data on pain, peripheral blood circulation, and overall assessment of health 

status. None of the PAOD trials reported HRQoL data. There were also limited recent data availa-

ble, with only the most recent PAOD trial published after 2000 (Wang 2007).89 The overall evidence 

base for both vertigo and tinnitus was limited, with only 2 and 4 trials identified, respectively. In 

addition, none of the RCTs for either vertigo or tinnitus reported any HRQoL data. Finally, economic 

evidence was sparse; all 3 identified studies were cost-comparison analyses focused on MPD, and 

the most recent data were published in 2015. No primary studies were identified that reported direct 

or indirect costs of formulations of ginkgo biloba that are reimbursed in Switzerland, nor were any 
cost-effectiveness analyses identified.  

 
o One trial included in the SLR had 3 treatment arms: placebo, 120 mg ginkgo biloba, and 240 mg ginkgo biloba. 
p One trial included in the SLR had 3 treatment arms: placebo, 160 mg ginkgo biloba, and 240 mg ginkgo biloba. 
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10.5 Strengths and limitations of this review 
This review was conducted using rigorous methodology in line with international standards. It com-

prehensively identified and synthesised the available evidence on the efficacy and safety of ginkgo 

biloba in MPD, PAOD, vertigo, and tinnitus. No publication date limit was applied in the systematic 

literature search. Although this allowed the review to incorporate all available evidence, older stud-

ies often lack methodological detail, do not report all outcomes, and are less likely to use validated 

outcome measures. The body of evidence presented in this HTA was in part restricted, as only 

studies that evaluated formulations of ginkgo biloba approved and reimbursed in Switzerland were 

included. Although this is necessary because it is inappropriate to combine dietary supplements 

with standardised herbal medicinal products,188-191 it also resulted in some substantial evidence 
gaps. In contrast, the body of evidence in this review was less restricted than other identified HTA 

reports or SLRs in terms of the eligible indications. While other identified reviews typically limited 

studies to those with AD dementia or dementia more broadly, the present HTA review included the 

entire spectrum of deteriorating mental performance. Although the heterogeneity of MPD popula-

tions (e.g. varying severity of cognitive function, presence or absence of neuropsychiatric symp-

toms, underlying cause of disease, etc.) is likely one of the drivers behind the heterogeneity of 

effect estimates, the broader eligibility criteria allowed for the assessment of ginkgo biloba in con-

ditions without other approved treatment options (e.g. vascular dementia, MCI). Finally, studies that 

reported zero events in both treatment arms were excluded from meta-analyses, which could result 

in biased meta-analysis results or the omission of relevant data. However, this affected only 2 per-

indication safety outcomes—where excluding these studies resulted in a meta-analysis not being 

possible (i.e. only zero or one remaining trial after excluding these studies from analysis) —and the 

supplemental meta-analysis of AEs conducted across indications and doses of ginkgo biloba.  

It should be noted that the model inputs for the BIM were based on a variety of underlying assump-
tions, especially regarding the prevalence rates which may not fully reflect the Swiss population, 

drug strength and packages sizes which are not indication specific, symptomatic treatment of MPD 

which is assumed to be equivalent to the sum of mild cognitive impairment and dementia, and 

vertigo prevalence which is assumed to correspond to vertigo of unknown cause and dizziness of 

unknown cause. The model was also limited by the inability to include cost offsets of clinical out-

comes such as AEs, delayed requirement of nursing care in dementia patients, or costs of palliative 

treatments. Although these are all costs that could potentially be impacted by the reimbursement 

of ginkgo biloba, there was insufficient evidence in the literature to support including them.  

11. Conclusions  

The body of evidence evaluating the efficacy of ginkgo biloba for the indications MPD and PAOD 

was substantial, while the body of evidence for the indications vertigo and tinnitus was sparse. For 

MPD, the findings of this HTA review align with those in the IQWiG HTA report: available evidence 
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suggests that, compared with placebo, 240 mg ginkgo biloba improves cognitive function, neuro-

psychiatric symptoms, HRQoL, and functional status, although heterogeneity across studies intro-

duces uncertainty regarding the magnitude of effect. In contrast, based on the available evidence, 

the efficacy of ginkgo biloba for treating PAOD, vertigo, and tinnitus remains largely unclear. How-

ever, as described in Section 6.2.4, there is low certainty evidence that ginkgo biloba may improve 
pain in patients with PAOD compared with placebo, as well as low certainty evidence that there is 

no statistically significant difference between ginkgo biloba and betahistine dihydrochloride in ves-

tibular symptoms among patients with vertigo.  

Across all conditions of interest, AEs and SAEs were generally rare, and this review did not identify 

any evidence of elevated risk of AEs for any dose of ginkgo biloba when compared with placebo, 

either per indication or across indications and doses. There was also some evidence that ginkgo 

biloba was associated with fewer safety concerns than other active treatments, such as donepezil 

(low certainty) and betahistine (moderate certainty).  

The budget impact analysis is based on the costs of ginkgo biloba treatment for patients with MPD, 

PAOD, vertigo, or tinnitus. The reimbursement of ginkgo biloba resulted in a 5-year total spending 

of CHF 167’154’958. In the scenario where ginkgo biloba is not reimbursed, there is uncertainty 

regarding which treatments, if any, patients will utilise instead. Although the scenario analyses pre-

sented here provide the estimated budget impact of alternative treatments, they are based on ex-
pert consensus and assumptions and should be interpreted with caution. 

No serious ethical and social issues unique to ginkgo biloba were found. The concerns that were 

identified primarily stem from factors such as effective communication of benefits and risks in vul-

nerable populations and equitable access to care, which are broadly applicable to the patients in 

these populations. 

Taken together, the evidence from this review suggests that only patients with MPD may benefit 

from a daily dose of 240 mg ginkgo biloba, although this benefit may vary due to underlying patient 

characteristics, such as severity of cognitive impairment and presence of neuropsychiatric symp-

toms. However, these results must be interpreted in the context of the overall uncertainty of evi-

dence, the present treatment landscape for these conditions, and the uncertainty regarding eco-

nomic evidence.  
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13. Appendices 

A. Search strategies for clinical and economic evidence 

Table 100: Search strategy for Embase (via OvidSP) 

Search facet # Search strings 
Intervention 1 Ginkgo biloba/ 

2 Ginkgo biloba extract/ 
3 (Ginkgo* or Ginkgo* or Ginkgo* or Maidenhair).tw. 
4 (rezirkane or symfona or tebokan or Egb 761 or Egb761 or EGb-761).tw. 
5 ((drug-extract ratio or DER or DEV) adj1 35-67).tw. 
6 or/1-5 

Observational studies 7 Clinical study/ 
8 Case control study/ 
9 Family study/ 
10 Longitudinal study/ 
11 Retrospective study/ 
12 Prospective study/ 
13 Randomized controlled trials/ 
14 12 not 13 
15 Cohort analysis/ 
16 (Cohort adj (study or studies)).mp. 
17 (Case control adj (study or studies)).tw. 
18 (follow up adj (study or studies)).tw. 
19 (observational adj (study or studies)).tw. 
20 (epidemiologic$ adj (study or studies)).tw. 
21 (cross sectional adj (study or studies)).tw. 
22 or/7-11,14-21 

RCTs 23 Clinical Trial/ 
24 Randomized Controlled Trial/ 
25 controlled clinical trial/ 
26 multicenter study/ 
27 Phase 3 clinical trial/ 
28 Phase 4 clinical trial/ 
29 exp RANDOMIZATION/ 
30 Single Blind Procedure/ 
31 Double Blind Procedure/ 
32 Crossover Procedure/ 
33 PLACEBO/ 
34 randomi?ed controlled trial$.tw. 
35 rct.tw. 
36 (random$ adj2 allocat$).tw. 
37 single blind$.tw. 
38 double blind$.tw. 
39 ((treble or triple) adj blind$).tw. 

40 placebo$.tw. 
41 Prospective Study/ 
42 or/23-41 

Economic/cost outcomes 43 Economics/ 
44 Cost analysis/ 
45 Cost allocation/ 
46 Cost control/ 
47 Cost savings/ 
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Search facet # Search strings 
48 Cost of illness/ 
49 Health care costs/ 
50 Direct service costs/ 
51 Drug costs/ 
52 Hospital costs/ 
53 Health expenditures/ 
54 Capital expenditures/ 
55 Economics, hospital/ 
56 Economics, medical/ 
57 Economics, nursing/ 
58 Economics, pharmaceutical/ 
59 ((health?care or unit) adj cost$).mp. 
60 (fiscal or funding or financial or finance).tw. 
61 (cost adj (estimate$ or variable$)).mp. 
62 (economic$ or pharmacoeconomic$ or price$ or pricing or fiscal or financial or finance 

or funding).tw. 

63 Socioeconomics/ 
64 Economic aspect/ 
65 Financial management/ 
66 Health care cost/ 
67 Health care financing/ 
68 Health economics/ 
69 Hospital cost/ 
70 resource allocation/ 
71 resource management/ 
72 (health care utili?ation or hospitali?ation$ or resource utili?ation or resource$ or 

cost$).mp. 
73 health care utilization/ 
74 hospitalization/ 
75 Cost/ 
76 exp Health Economics/ 
77 Budget/ 
78 budget*.ti,ab,kf. 
79 (economic* or cost or costs or costly or costing or price or prices or pricing or phar-

macoeconomic* or pharmaco-economic* or expenditure or expenditures or expense or 
expenses or financial or finance or finances or financed).ti,kf. 

80 (economic* or cost or costs or costly or costing or price or prices or pricing or phar-
macoeconomic* or pharmaco-economic* or expenditure or expenditures or expense or 
expenses or financial or finance or finances or financed).ab. /freq=2 

81 (value adj2 (money or monetary)).mp. 
82 or/43-81 

Economic evaluations 83 economic evaluation*.ti,ab,kf. or economic evaluation/ 
84 ((cost* or economic) adj2 (effective* or assess* or utilit* or benefit* or minimi* or analy* 

or outcome or outcomes or model)).ab,kf. 
85 (value adj2 (money or monetary)).ti,ab,kf. 
86 statistical model/ 
87 exp economic model/ 

88 probability/ 

89 economic model*.ab,kf. 
90 markov.ti,ab,kf. 
91 monte carlo method/ 
92 monte carlo.ti,ab,kf. 
93 decision theory/ 
94 decision tree/ 
95 (decision* adj2 (tree* or analy* or model*)).ti,ab,kf. 

96 Quality-Adjusted Life Year/ 
97 quality adjusted life.ti,ab,kf. 



HTA Report 204 

Search facet # Search strings 
98 (qaly* or qald* or qale* or qtime* or life year or life years).ti,ab,kf. 
99 disability adjusted life year*.ti,ab,kf. 
100 disability-adjusted life year/ 
101 (daly* or disability free life expectanc* or haly* or health* life expectanc*).ti,ab,kf. 
102 healthy life expectancy/ 
103 cost benefit analysis/ or ‘cost effectiveness analysis’/ or ‘cost utility analysis’/ 
104 (cost effectiveness or cost-effectiveness).ti,ab,kf. 
105 (cost benefit or cost-benefit).ti,ab,kf. 
106 (cost utility or cost-utility).ti,ab,kf. 
107 (incremental* adj2 cost*).tw. 
108 ICER.tw. 
109 utilities.tw. 
110 or/83-109 

Combine all relevant  
outcomes/study designs 

111 22 or 42 or 82 or 110 

Combine with intervention 
terms 

112 6 and 111 

Exclude animal studies 
and ineligible publication 
types 

113 exp animal/ not exp human/ 
114 (rat or rats or mouse or mice or murine).ti. or (nonhuman or in vitro study or in vivo 

study).hw. 

115 letter/ or editorial/ or note/ or case report/ 
116 (letter or editorial or note or case reports).pt. 
117 anonymous.au. 
118 or/113-117 
119 112 not 118 
120 review.pt. not (systematic adj2 review).pt,ti,ab. 
121 119 not 120 

Exclude conference  
abstracts 

122 conference$.pt,st. 
123 121 not 122 

 
Table 101: Search strategy for MEDLINE (via OvidSP) 

Search facet # Search strings 
Intervention 1 Ginkgo biloba/ 

2 (Ginkgo* or Ginkgo* or Ginkgo* or Maidenhair).tw. 
3 (rezirkane or symfona or tebokan or Egb 761 or Egb761 or EGb-761).tw. 
4 ((drug-extract ratio or DER or DEV) adj1 35#67).tw. 
5 or/1-4 

Observational studies 6 Epidemiologic studies/ 
7 exp case control studies/ 
8 exp cohort studies/ 
9 Case control.tw. 
10 (cohort adj (study or studies)).tw. 
11 Cohort analy$.tw. 
12 (Follow up adj (study or studies)).tw. 
13 (observational adj (study or studies)).tw. 
14 Longitudinal.tw. 
15 Retrospective.tw. 
16 Cross sectional.tw. 
17 Cross-sectional studies/ 
18 or/6-17 

RCTs 19 Randomized Controlled Trials as Topic/ 
20 randomized controlled trial/ 
21 Random Allocation/ 
22 Double Blind Method/ 
23 Single Blind Method/ 
24 clinical trial/ 
25 clinical trial, phase i.pt. 
26 clinical trial, phase ii.pt. 
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Search facet # Search strings 
27 clinical trial, phase iii.pt. 
28 clinical trial, phase iv.pt. 
29 controlled clinical trial.pt. 
30 randomized controlled trial.pt. 
31 multicenter study.pt. 
32 clinical trial.pt. 
33 exp Clinical Trials as topic/ 
34 (clinical adj trial$).tw. 
35 ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw. 
36 PLACEBOS/ 
37 placebo$.tw. 
38 randomly allocated.tw. 
39 (allocated adj2 random$).tw. 
40 or/19-39 

Economic/cost outcomes 41 Economics/ 
42 Cost analysis/ 
43 Cost allocation/ 
44 Cost control/ 
45 Cost savings/ 
46 Cost of illness/ 
47 Health care costs/ 
48 Direct service costs/ 
49 Drug costs/ 
50 Hospital costs/ 
51 Health expenditures/ 
52 Capital expenditures/ 
53 Economics, hospital/ 
54 Economics, medical/ 
55 Economics, nursing/ 
56 Economics, pharmaceutical/ 
57 ((health?care or unit) adj cost$).mp. 
58 (fiscal or funding or financial or finance).tw. 
59 (cost adj (estimate$ or variable$)).mp. 
60 (economic$ or pharmacoeconomic$ or price$ or pricing or fiscal or financial or finance 

or funding).tw. 
61 Socioeconomic Factors/ 
62 Economic Status/ 
63 Financial management/ 
64 Health care cost/ 
65 Health economics/ 
66 Hospital cost/ 
67 resource allocation/ 
68 (health care utili?ation or hospitali?ation$ or resource utili?ation or resource$ or 

cost$).mp. 
69 health care utilization/ 
70 hospitalization/ 
71 Cost/ 
72 exp Health Economics/ 
73 Budget/ 
74 budget*.ti,ab,kf. 
75 (economic* or cost or costs or costly or costing or price or prices or pricing or phar-

macoeconomic* or pharmaco-economic* or expenditure or expenditures or expense or 
expenses or financial or finance or finances or financed).ti,kf. 

76 (economic* or cost or costs or costly or costing or price or prices or pricing or phar-
macoeconomic* or pharmaco-economic* or expenditure or expenditures or expense or 
expenses or financial or finance or finances or financed).ab. /freq=2 

77 (value adj2 (money or monetary)).mp. 
78 or/41-77 

Health economic models 79 ((cost* or economic) adj2 (effective* or assess* or utilit* or benefit* or minimi* or analy* 
or outcome or outcomes or model)).ab,kf. 

80 (value adj2 (money or monetary)).ti,ab,kf. 
81 exp models, economic/ 
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Search facet # Search strings 
82 economic model*.ab,kf. 
83 markov chains/ 
84 markov.ti,ab,kf. 
85 monte carlo method/ 
86 monte carlo.ti,ab,kf. 

87 exp Decision Theory/ 
88 (decision* adj2 (tree* or analy* or model*)).ti,ab,kf. 
89 (cost effectiveness or cost-effectiveness).ti,ab,kf. 
90 (cost benefit or cost-benefit).ti,ab,kf. 
91 (cost utility or cost-utility).ti,ab,kf. 
92 (incremental* adj2 cost*).tw. 
93 ICER.tw. 
94 utilities.tw. 
95 Quality-Adjusted Life Years/ 
96 quality adjusted life.ti,ab,kf. 
97 (qaly* or qald* or qale* or qtime* or life year or life years).ti,ab,kf. 
98 disability adjusted life year*.ti,ab,kf. 
99 disability-adjusted life years/ 
100 (daly* or disability free life expectanc* or haly* or health* life expectanc*).ti,ab,kf. 
101 healthy life expectancy/ 
102 Cost-Effectiveness Analysis/ or Cost-Benefit Analysis/ 
103 or/79-102 

Combine all relevant  
outcomes/study designs 

104 18 or 40 or 78 or 103 

Combine with intervention 
terms 

105 5 and 104 

Exclude animal studies 
and ineligible publication 
types 

106 exp animal/ not exp human/ 
107 (rat or rats or mouse or mice or murine).ti. or (nonhuman or in vitro study or in vivo 

study).hw. 
108 letter/ or editorial/ or note/ or case report/ 
109 (letter or editorial or note or case reports).pt. 
110 anonymous.au. 
111 or/106-110 
112 105 not 111 
113 review.pt. not (systematic adj2 review).pt,ti,ab. 
114 112 not 113 

Table 102: Search strategy for Cochrane Central Register of Controlled Trials (via OvidSP) 

Search facet # Search strings 
Intervention 1 Ginkgo biloba/ 

2 (Ginkgo* or Ginkgo* or Ginkgo* or Maidenhair).tw. 
3 (rezirkane or symfona or tebokan or Egb 761 or Egb761 or EGb-761).tw. 
4 ((drug-extract ratio or DER or DEV) adj1 35#67).tw. 
5 or/1-4 

Exclude animal studies 
and ineligible publication 
types 

6 exp animals/ not exp humans/ 
7 (rat or rats or mouse or mice or murine).ti. or (nonhuman or in vitro study or in vivo 

study).hw. 
8 (letter or editorial or comment$ or note or study guide or protocol).pt. 
9 case study/ or letter/ or editorial/ or case report/ or news/ or note/ or study guide/ 
10 anonymous.au. 
11 or/6-10 
12 5 not 11 

Exclude conference  
abstracts 

13 (conference$ or Trial registry record).pt,st. 
14 12 not 13 

Table 103: Search strategy for Cochrane Database of Systematic Reviews (via OvidSP) 

Search facet # Search strings 
Intervention 1 (Ginkgo* or Ginkgo* or Ginkgo* or Maidenhair).tw. 
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2 (rezirkane or symfona or tebokan or Egb 761 or Egb761 or EGb-761).tw. 
3 ((drug-extract ratio or DER or DEV) adj1 35#67).tw. 
4 or/1-3 

Exclude ineligible publication types 5 (letter or editorial or comment$ or note or study guide or protocol).pt. 
6 4 not 5 

Table 104: Search strategy for EconLit (via OvidSP) 

Search facet # Search strings 
Intervention 1 (Ginkgo* or Ginkgo* or Ginkgo* or Maidenhair).tw. 

2 (rezirkane or symfona or tebokan or Egb 761 or Egb761 or EGb-761).tw. 
3 ((drug-extract ratio or DER or DEV) adj1 35#67).tw. 
4 or/1-3 

Table 105: Search strategy for NHS Economic Evaluation Database (via OvidSP) 

Search facet # Search strings 
Intervention 1 (Ginkgo* or Ginkgo* or Ginkgo* or Maidenhair).tw. 

2 (rezirkane or symfona or tebokan or Egb 761 or Egb761 or EGb-761).tw. 
3 ((drug-extract ratio or DER or DEV) adj1 35#67).tw. 
4 or/1-3 

Table 106: Search strategy for European Union Clinical Trials Register 

Search facet Search strings 
Intervention Ginkgo OR Ginkgo OR Ginkgo OR Maidenhair OR ‘Egb 761’ OR Egb761 OR EGb-761 OR tebokan OR 

rezirkane OR symfona 

Table 107: Search strategy for ClinicalTrials.gov 

Search facet Search strings 
Intervention Ginkgo 

Ginkgo 
Ginkgo 
Maidenhair 
rezirkane 
symfona 
tebokan 
Egb 761 
Egb761 
EGb-761 

Notes: 

ClinicalTrials.gov does not allow for more complex searching syntax, so each item listed in this table will be searched individu-

ally in the ‘Intervention/treatment’ category and all results will be reviewed for each search.  

Table 108: Search strategy for International Network of Agencies for Health Technology Assessment da-
tabase 

Search facet # Search strings 
Intervention 1 Ginkgo biloba/ [MeSH search] 

2 (Ginkgo* or Ginkgo* or Ginkgo* or Maidenhair) [All] 
3 (rezirkane or symfona or tebokan or Egb 761 or Egb761 or EGb-761). [All] 
4 or/1-3 

B. Search strategy for ELSO issues 

Table 109: Search strategy for ELSO issues 
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Search facet # Search strings 
Intervention 1 Ginkgo biloba/ 

2 Ginkgo biloba extract/ 
3 (Ginkgo* or Ginkgo* or Ginkgo* or Maidenhair).tw. 
4 (rezirkane or symfona or tebokan or Egb 761 or Egb761 or EGb-761).tw. 
5 ((drug-extract ratio or DER or DEV) adj1 35#67).tw. 
6 or/1-5 

Ethical, social, and  
legal items 

7 exp Ethics, Clinical/ 
8 exp Ethical Analysis/ 
9 Legislation, Drug/ 
10 Social Change/ 
11 medical ethics/ 
12 drug legislation/ 
13 ‘social aspects and related phenomena’/ 
14 social aspect/ 
15 Social Responsibility/ 
16 Social Welfare/ 
17 Social Factors/ 
18 exp social structure/ 
19 (ethics or legal or law or social).ti,ab. 
20 or/7-19 

Organizational items 21 ‘Organisation and Administration’/ 
22 exp Health Facility Administration/ 
23 Policy/ 
24 Policy Making/ 
25 Organizational Policy/ 
26 Insurance, Health/ 
27 exp Insurance Coverage/ 
28 exp Drug Approval/ 
29 exp Health Services Accessibility/ 
30 health care organization/ 
31 exp health care system/ 
32 exp hospital organization/ 
33 exp health insurance/ 
34 (organization or organisation or policy or approval or coverage or reimburse* or access or 

disinvestment or drug dispensing or ((regulation or regulatory) adj3 (agency or agencies or 
medicine* or medication* or drug* or approval*))).ti,ab. 

35 or/21-34 
Combine terms 36 6 and 20 

37 6 and 35 
38 36 or 37 

Exclude conference 
abstracts 

39 conference$.pt,st. 
40 38 not 39 

Remove duplicates 41 remove duplicates from 40 
Limit to last 10 years 42 limit 41 to yr=‘2015 -Current’ 
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C. Deviations from protocol 

All deviations from the protocol published on the FOPH website are described in the table below 

(Table 110).  

Table 110: Description of deviations from methodology prespecified in the published protocol 

Protocol meth-
odology 

Review conduct Justification for change 

Outcomes of in-
terest were pre-
specified for 
each condition  

In addition to the outcomes prespeci-
fied in the protocol, the following out-
comes were collected:  
• MPD: global assessment of 

health status; symptoms of other 
conditions in this review (i.e. diz-
ziness and tinnitus) 

• PAOD: global assessment of 
health status 

• Vertigo: global assessment of 
health status; functional status 

• Tinnitus: functional status; mood 

These measures of efficacy were not 
anticipated during protocol develop-
ment. However, they were deter-
mined to provide valuable infor-
mation regarding the patient experi-
ence, so data were systematically 
extracted on each outcome. In addi-
tion to these outcomes, imaging in 
patients with MPD was identified as 
a potential efficacy outcome and de-
termined not to be of interest. 

Meta-analyses 
of dichotomous 
outcomes will 
be conducted 
using ORs 

Meta-analyses of dichotomous out-
comes were conducted using RRs.  

Included studies reporting compara-
tive effect estimates for dichotomous 
outcomes all used RRs. Meta-anal-
yses were conducted using RRs for 
consistency with the original study 
reporting and interpretability.  

Comparative 
longitudinal ob-
servational 
studies are eli-
gible for inclu-
sion. 

After the completion of full-text 
screening, observational studies 
were not included. 

Three eligible observational studies 
were identified during full-text 
screening; all were conducted in pa-
tients with MPD and none included 
follow-up longer than 12 months. Be-
cause of the large number of RCTs 
in patients with MPD, including sev-
eral with ≥1 year of follow-up, evi-
dence for this review was limited to 
RCTs.  

Abbreviations  

MPD = mental performance deficits, RCT = randomised controlled trial, RR = relative risk, OR = 
odds ratio, PAOD = peripheral arterial occlusive disease.  
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D. Excludes during full-text selection clinical and economic sys-
tematic reviews 

Table 111: Excluded studies identified through the systematic literature searches 

Reference 
Reason for exclu-
sion 

Franco, L., Cuny, G., Nancy, F. M. A Multi-Centre Study on the Efficacy of Ginkgo Biloba Extract 

(e.g.b 761) in the Treatment of Age Associated Memory Problems. Revue de geriatrie. 1991. 

Comparator/back-

bone therapy 

Nayak, L., Dehury, S., Rautray, S., Sahu, L., Sahu, D. Comparative analysis of efficacy, safety, and 

cost-effectiveness of betahistine alone, caroverine alone, and caroverine plus ginkgo biloba in mod-

erate tinnitus. Indian J Pharmacol. 2024;56(6):379-385. doi:10.4103/ijp.ijp_695_24 

Comparator/back-

bone therapy 

Han, S. S., Nam, E. C., Won, J. Y., Lee, K. U., Chun, W., Choi, H. K., Levine, R. A. Clonazepam 

quiets tinnitus: A randomised crossover study with Ginkgo biloba. J Neurol Neurosurg Psychiatry. 

2012;83(8):821 - 827. doi:10.1136/jnnp-2012-302273 

Comparator/back-

bone therapy 

Zhang, S. J., Xue, Z. Y. Effect of Western medicine therapy assisted by Ginkgo biloba tablet on 

vascular cognitive impairment of none dementia. Asian Pac J Trop Med. 2012;5(8):661 - 664. 

doi:10.1016/S1995-7645%2812%2960135-7 

Comparator/back-

bone therapy 

Issing, W., Klein, P., Weiser, M. The homeopathic preparation Vertigoheel vs. Ginkgo biloba in the 

treatment of vertigo in an elderly population: A double-blinded, randomized, controlled clinical trial. 

Journal of Alternative and Complementary Medicine. 2005;11(1):155 - 160. 

doi:10.1089/acm.2005.11.155 

Comparator/back-

bone therapy 

Morgenstern, C., Biermann, E. The efficacy of Ginkgo special extract EGb 761 in patients with tinni-

tus. Int J Clin Pharmacol Ther. 2002;40(5):188 - 197. doi:10.5414/CPP40188 

Comparator/back-

bone therapy 

Burschka, M. A., Hassan, H. A. H., Reineke, T., Van Bebber, L., Caird, D. M., Mosges, R. Effect of 

treatment with Ginkgo biloba extract EGb 761 (oral) on unilateral idiopathic sudden hearing loss in a 

prospective randomized double-blind study of 106 outpatients. Eur Arch Otrhinolaryngol. 

2001;258(5):213 - 219. doi:10.1007/s004050100343 

Comparator/back-

bone therapy 

Wettstein, V. A. Cholinesterase inhibitors and Ginkgo extracts, are they comparable in the treat-

ment of dementia?. Fortschr Med. 1999;117(SUPPL. 1):11 - 18. doi: 

Comparator/back-

bone therapy 

Canevelli, Marco, Adali, Nawal, Kelaiditi, Eirini, Cantet, Christelle, Ousset, Pierre-Jean, Cesari, 

Matteo. Effects of Ginkgo biloba supplementation in Alzheimer's disease patients receiving cholin-

esterase inhibitors: data from the ICTUS study. Phytomedicine. 2014;21(6):888-92. 

doi:10.1016/j.phymed.2014.01.003 

Comparator/back-

bone therapy 

Itil, T. M., Eralp, E., Ahmed, I., Kunitz, A., Itil, K. Z. The pharmacological effects of ginkgo biloba, a 

plant extract, on the brain of dementia patients in comparison with tacrine. Psychopharmacol Bull. 

1998;34(3):391-7. doi: 

Comparator/back-

bone therapy 

Dubreuil, C. [Therapeutic trial in acute cochlear deafness. A comparative study of Ginkgo biloba ex-

tract and nicergoline]. Essai therapeutique dans les surdites cochleaires aigues. Etude comparative 

de l'extrait de Ginkgo biloba et de la nicergoline. 1986;15(31):1559-61. doi: 

Comparator/back-

bone therapy 

Chartres, J. P., Bonnan, P., Martin, G. Dosage reduction in psychotropic medications administered 

to aged institutionalized patients: a double-blind study with Ginkgo Biloba extract 761 and placebo. 

Psychol Med (Paris). 1987. 

Duplicate 

Centre for, Reviews, Dissemination. Modelling the clinical and economic implications of galanta-

mine in the treatment of mild-to-moderate Alzheimer's disease in Germany (Structured abstract). 

Duplicate 
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Modelling the clinical and economic implications of galantamine in the treatment of mild-to-moder-

ate Alzheimer's disease in Germany. 2010;(Issue 2). 

Morgenstern, C., Biermann, E. Long-term treatment of tinnitus with the special ginkgo extract, EGb 

761. Fortschr Med. 1997;115(29):57 - 58. 

Duplicate 

Drabaek, H., Petersen, J. R., Wiinberg, N., Winther Hansen, K. F., Mehlsen, J. Effect of Ginkgo bi-

loba extract on lower limb symptoms and cognitive function in patients with intermittent claudication. 

Ugeskr Laeger. 1996;158(27):3928 - 3931. 

Duplicate 

Stocksmeier, U., Eberlein, M. Depressive emotional deterioration in case of brain function disor-

ders. TW Neurologie Psychiatrie. 1992;6(1-2):74 - 76.  

Duplicate 

Halama, P., Bartsch, G., Meng, G. Disorders of brain performance of vascular origin. Randomized 

double-blind study of the effectiveness of Ginkgo biloba extract. Fortschr Med. 1988;106(19):408 - 

412.  

Duplicate 

Weitbrecht, W. U., Jansen, W. Ginkgo-biloba extract in the treatment of primary degenerative de-

mentia. Placebo-controlled, double-blind and comparative study. Fortschr Med. 1986;104(9):199 - 

202.  

Duplicate 

Salz, H. Efficacy of a Ginkgo biloba preparation in arterial circulatory disturbances in the lower ex-

tremities. Ther Ggw. 1980;119(11):1345 - 1356.  

Duplicate 

Herrschaft, Horst, Nacu, Anatol, Likhachev, Sergey, Sholomov, Ilya, Hoerr, Robert, Schlaefke, San-

dra. Ginkgo biloba extract EGb 761 R in dementia with neuropsychiatric features: a randomised, 

placebo-controlled trial to confirm the efficacy and safety of a daily dose of 240 mg. J Psychiatr 

Res. 2012;46(6):716-23. doi:10.1016/j.jpsychires.2012.03.003 

Duplicate 

Gasser, U. S., Gasser, T. [Alzheimer dementia. Comparison of the effectiveness of cholinesterase 

inhibitors and ginkgo]. Alzheimer-Demenz. Vergleich der Wirksamkeit von Cholinesterasehemmern 

und Ginkgo. 2001;143(51-52):40-1.  

Duplicate 

Drabaek, H., Petersen, J. R., Winberg, N., Hansen, K. F., Mehlsen, J. [The effect of Ginkgo biloba 

extract in patients with intermittent claudication]. Effekten af Ginkgo biloba-ekstrakt hos patienter 

med claudicatio intermittens. 1996;158(27):3928-31.  

Duplicate 

Taillandier, J., Ammar, A., Rabourdin, J. P., Ribeyre, J. P., Pichon, J., Niddam, S., Pierart, H. 

[Treatment of cerebral aging disorders with Ginkgo biloba extract. A longitudinal multicenter double-

blind drug vs. placebo study]. Traitement des troubles du vieillissement cerebral par l'extrait de 

Ginkgo biloba. Etude longitudinale multicentrique a double insu face au placebo. 1986;15(31):1583-

7. 

Duplicate 

Haguenauer, J. P., Cantenot, F., Koskas, H., Pierart, H. [Treatment of equilibrium disorders with 

Ginkgo biloba extract. A multicenter double-blind drug vs. placebo study]. Traitement des troubles 

de l'equilibre par l'extrait de Ginkgo biloba. Etude multicentrique a double insu face au placebo. 
1986;15(31):1569-72. 

Duplicate 

Chartres, J. P., Bonnan, P., Martin, G. Reduction of the dosage of psychotropic drugs in elderly in-

stitutionalised people. Double-blind study in patients taking either Ginkgo biloba 761 extract or pla-

cebo. REDUCTION DE POSOLOGIE DE MEDICAMENTS PSYCHOTROPES CHEZ DES PER-

SONNES AGEES VIVANT EN INSTITUTION. ETUDE A DOUBLE-INSU CHEZ DES PATIENTS 

PRENANT SOIT DE L'EXTRAIT DE GINKGO BILOBA 761 SOIT DU PLACEBO. 1987;19(8):1365. 

Intervention 

Salz, H. The effectiveness of a Ginkgo biloba preparation in arterial ischemic diseases of the leg. 

Controlled double-blind cross-over study. ZUR WIRKSAMKEIT EINEES GINKGO-BILOBA-PRAPA-

RATS BEI ARTERIELLEN DURCHBLUTUNGS-STORUNGEN DER UNTEREN EXTREMITATEN. 

1980;119(11):1345. 

Intervention 
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Haguenauer, J. P., Cantenot, F., Koskas, H., Pierart, H. Treatment of disturbances of equilibrium 

with Ginkgo biloba extract. A multicentre, double-blind, drug versus placebo study. TRAITEMENT 

DES TROUBLES DE L'EQUILIBRE PAR L'EXTRAIT DE GINKGO BILOBA. ETUDE MULTICEN-

TRIQUE A DOUBLE INSU FACE AU PLACEBO. 1986;15(31):1569. 

Intervention 

Taillandier, J., Ammar, A., Rabourdin, J. P. Ginkgo biloba extract in the treatment of cerebral disor-

ders due to aging. A longitudinal, multicentre, double-blind, drug versus placebo study. 

TRAITEMENT DES TROUBLES DU VIEILLISSEMENT CEREBRAL PAR L'EXTRAIT DE GINKGO 

BILOBA. ETUDE LONGITUDINALE MULTICENTRIQUE A DOUBLE INSU FACE AU PLACEBO. 

1986;15(31):1583. 

Intervention 

Hartmann, A., Frick, M. Effectiveness of a Ginkgo Special Extract on Psychometric Parameters in 

Patients with Vascular Dementia. Munch Med Wochenschr. 1991;133(Suppl):23. 

Intervention 

Chen, Y., Xiong, Z., Chen, H., Hu, Y., Dong, Y., Wang, Y. Effects of ginkgo biloba leaf combined 

with hyperbaric oxygen on coagulation function, hemorheology and serum SVCAM-1, HMGB1 and 

ENA-78 in patients with sudden deafness. Acta medica mediterranea. 2021;37(3):1411. doi: 

https://doi.org/10.19193/0393-638420213225 

Intervention 

Walger, M., von Wedel, H., Calero, L., Hoenen, S., Rutwalt, D. Ergegnisse einer studie zur effek-

tivitat einer kombinierten low-power-laser und ginkgo-therapie auf den chronischen tinnitus. HNO - 
Informationen. 1993;4():35. doi: 

Intervention 

Panhoca, V. H., de Aquino Junior, A. E., de Souza, V. B., Ferreira, S. A., Ferreira, L. T., de Oliveira 

Souza, K. J., Tamae, P. E., Saito Nogueira, M., Bagnato, V. S. Effects of Red and Infrared Laser 

Therapy in Patients with Tinnitus: a Double-Blind, Clinical, Randomized Controlled Study Combin-

ing Light with Ultrasound, Drugs and Vacuum Therapy. J Pers Med. 2023;13(4). doi: 

https://doi.org/10.3390/jpm13040581 

Intervention 

Kim, T. S., Lee, H. S., Chung, J. W. The Effect of Korean Red Ginseng on Symptoms and Quality of 

Life in Chronic Tinnitus: a Randomized, Open-Label Pilot Study. Journal of audiology & otology. 

2015;19(2):85. doi: https://doi.org/10.7874/jao.2015.19.2.85 

Intervention 

Saudreau, F., Serise, J. M., Pillet, J., Maiza, D., Mercier, V., Kretz, J. G., Thibert, A. Efficiency of 

Ginkgo-biloba extract in treatment of stages III (fontaine classification) chronic occlusive arterial dis-

eases of the lower limbs. J Mal Vasc. 1989;14(3):177. doi: 

Intervention 

Garzya, G., Picar, M. Treatment of peripheral vasculopathies with Ginkgo biloba extract. Tratta-

mento delle vasculopatie periferiche con una nuova sostanza estrattiva: il tanakan. 1981;20(5):936. 

doi: 

Intervention 

Bohmer, D., Kalinski, S., Michaelis, P., Szogy, A. Efficacy and tolerance of Ginkgo biloba extract 

compared to that of pentoxifylline in the treatment of patients suffering from peripheral chronic arte-

rial occlusive disease. Hers kreislauf. 1988;20(1):5. doi: 

Intervention 

Kwiecinski, H., Lusakowska, A., Mieszkowski, J. Improvement in concentration following treatment 

with Ginseng/Ginkgo biloba combination in patients with chronic cerebrovascular disorders: a dou-

ble-blind, placebo-controlled study. European journal of clinical research. 1997;9():59. doi: 

Intervention 

Arrigo, A., Cattaneo, S. Clinical and psychometric evaluation of Ginkgo biloba extract in chronic 

cerebro-vascular diseases. Effects of ginkgo biloba extract on organic cerebral impairment. 1985. 

Intervention 

McDonnell, Michelle N., Hillier, Susan L. Vestibular rehabilitation for unilateral peripheral vestibular 

dysfunction. 

Intervention 

Hobson, Jonathan, Chisholm, Edward, El Refaie, Amr. Sound therapy (masking) in the manage-

ment of tinnitus in adults. 

Intervention 
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MartinezDevesa, Pablo, Perera, Rafael, Theodoulou, Megan, Waddell, Angus. Cognitive behav-

ioural therapy for tinnitus. 

Intervention 

Wakawa, I. A., Musami, U. B., Kwairanga, S. H., Ogualili, P. N., Mahmood, M. Y., Fugu, M. A., 

Gimba, M. M., Allamin, M. M., Abbas, Z. U., Sunkani, M. K., Yaganami, Z. B., Kadau, F. M., Sani, N. 

M., Danmallam, P., Nanjul, L., Babazau, L., Muhammad, Z., Goni, B. W., Machina, B. K., Karch, C. 

M., Udeh-Momoh, C., Karikari, T. K., Onyike, C. U., Maina, M. B. Management of Dementia in a Re-

source-Constrained Sub-Saharan African Setting: Outcome of a Retrospective Survey of Clinical 

Practice in the Only Neuropsychiatric Facility in Northeastern Nigeria. medRxiv. 

2024.10.1101/2024.09.09.24313311 

Intervention 

Bohlken, J., Hajek, A., Burkart, M., Kostev, K. Ginkgo biloba Extract Prescriptions Are Associated 

with Slower Progression of Dementia Severity-Analysis of Longitudinal Real-World Data. Brain Sci. 

2025;15(1):12. doi:10.3390/brainsci15010012 

Intervention 

Liu, L., Zhang, C. S., Zhang, A. L., Cai, Y., Xue, C. C. Oral Chinese herbal medicine combined with 

donepezil for mild cognitive impairment: A systematic review and meta-analysis. J Am Geriatr Soc. 

2024;72(12):3890 - 3902. doi:10.1111/jgs.19125 

Intervention 

Langguth, B., Reineke, T., Burkart, M., Kostev, K. Ginkgo biloba extract prescriptions are associ-

ated with less frequent repeat visits to ENT doctors due to tinnitus: a retrospective cohort study. 
Front Neurol. 2024;15():1402978. doi:10.3389/fneur.2024.1402978 

Intervention 

Zhang, L., Sun, H., Han, Z. The impact of nimodipine combined with Ginkgo biloba extract on cogni-

tive function and ADL scores in patients with Parkinson's disease: A retrospective study. Medicine 

(United States). 2024;103(29):e38720. doi:10.1097/MD.0000000000038720 

Intervention 

Lee, W., Kim, M. Comparative study of choline alfoscerate as a combination therapy with donepezil: 

A mixed double-blind randomized controlled and open-label observation trial. Medicine (United 

States). 2024;103(24):e38067. doi:10.1097/MD.0000000000038067 

Intervention 

Adam, C. E., Fitzpatrick, A. L., Leary, C. S., Hajat, A., Ilango, S. D., Park, C., Phelan, E. A., Sem-

mens, E. O. Change in gait speed and fall risk among community-dwelling older adults with and 

without mild cognitive impairment: a retrospective cohort analysis. BMC Geriatr. 2023;23(1):328. 

doi:10.1186/s12877-023-03890-6 

Intervention 

Yan, J., Bao, S., Liu, L., Zhang, Y. Q., Ming, J., Wei, Y., Chen, Y. Reporting quality of economic 

evaluations of the negotiated Traditional Chinese Medicines in national reimbursement drug list of 

China: A systematic review. Integrative Medicine Research. 2023;12(1):100915. 

doi:10.1016/j.imr.2022.100915 

Intervention 

Lu, H., Dang, M., Chen, K., Shang, H., Wang, B., Zhao, S., Li, X., Zhang, Z., Zhang, J., Chen, Y. 

Naoxin'an capsules protect brain function and structure in patients with vascular cognitive impair-

ment. Front Pharmacol. 2023;14():1129125. doi:10.3389/fphar.2023.1129125 

Intervention 

Huang, Y., Du, B., Zhu, S., Mu, Y., Geng, D. Effect of ginkgo leaf tablets combined with compound 

carbidopa on patients with Parkinson's disease. Tropical Journal of Pharmaceutical Research. 

2023;22(8):1675 - 1681. doi:10.4314/TJPR.V22I8.19 

Intervention 

Aslam, M. M., Fan, K. H., Lawrence, E., Bedison, M. A., Snitz, B. E., DeKosky, S. T., Lopez, O. L., 

Feingold, E., Kamboh, M. I. Genome-wide analysis identifies novel loci influencing plasma apolipo-

protein E concentration and Alzheimer's disease risk. Mol Psychiatry. 2023;28(10):4451 - 4462. 

doi:10.1038/s41380-023-02170-4 

Intervention 

Ozge, A., Ghouri, R., Oksuz, N., Tasdelen, B. Early intervention and adding effective doses of 

EGb761 like Ginkgo extract slow down dementia progression: insights to the neurovascular unit. 

Front Neurol. 2023;14():1240655. doi:10.3389/fneur.2023.1240655 

Intervention 
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Wu, H., Wan, W., Jiang, H., Xiong, Y. Prognosis of Idiopathic Sudden Sensorineural Hearing Loss: 

The Nomogram Perspective. Ann Otol Rhinol Laryngol. 2023;132(1):5 - 12. 

doi:10.1177/00034894221075114 

Intervention 

Zhao, M., Luo, Y., Wang, H., Cao, Y., Ma, L., Pei, H., Li, H. Guilingji capsule for Alzheimer's dis-

ease: secondary analysis of a randomized non-inferiority controlled trial. J Tradit Chin Med. 

2023;43(5):1019 - 1025. doi:10.19852/j.cnki.jtcm.20230404.006 

Intervention 

Mura, T., Coley, N., Amieva, H., Berr, C., Gabelle, A., Ousset, P. J., Vellas, B., Andrieu, S. Cogni-

tive decline as an outcome and marker of progression toward dementia, in early preventive trials. 

Alzheimer's and Dementia. 2022;18(4):676 - 687. doi:10.1002/alz.12431 

Intervention 

Bohlken, J., Peters, O., Kostev, K. Association Between Ginkgo Biloba Extract Prescriptions and 

Dementia Incidence in Outpatients with Mild Cognitive Impairment in Germany: A Retrospective Co-

hort Study. J Alzheimers Dis. 2022;86(2):703 - 709. doi:10.3233/JAD-215348 

Intervention 

Gelardi, M., Marano, P. G., Giancaspro, R., Cassano, M., Alonzi, L., Bava, G., Biamonte, P., Bocci-

olini, C., Bucci, A., Di Cosola, M., Floro, M. D., Florridia, A., Freccia, R., Giannattasio, L., Gramellini, 

G., Malfa, F. L., Luperto, P., Maffezzoni, E., Maffezzoni, F., Maira, S., Malisardi, G., Miconi, A., 

Misale, M., Monserrino, S., Notargiacomo, M., Piccininni, K., Piccolo, M., Pirri, S., Porro, G., Raf-

faeli, M., Ragone, M., Romeo, M., Santoro, F., Sorbo, A., Sorrentino, G., Stabile, C., Sulis, G., 
Tofeily, A. The effect of dietary supplements-based alpha-lipoic acid, acetyl l-carnitine and vitamin B 

complex in patients with tinnitus. J Biol Regul Homeost Agents. 2022;36(1 S2):25 - 33. 

doi:10.23812/j.biol.regul.homeost.agents.202236.1S2.4 

Intervention 

Zhang, H., Chen, H., Pei, H., Wang, H., Ma, L., Li, H. The Effect of Guilingji Capsules on Vascular 

Mild Cognitive Impairment: A Randomized, Double-Blind, Controlled Trial. Evidence-based Comple-

mentary and Alternative Medicine. 2022;2022():4778163. doi:10.1155/2022/4778163 

Intervention 

Zhang, Y., Wei, C., Sun, Z., Wu, Y., Chen, Z., Liu, B. Hearing Benefits of Clinical Management for 

Meniere's Disease. J Clin Med. 2022;11(11):3131. doi:10.3390/jcm11113131 

Intervention 

Slawsky, E. D., Hajat, A., Rhew, I. C., Russette, H., Semmens, E. O., Kaufman, J. D., Leary, C. S., 

Fitzpatrick, A. L. Neighborhood greenspace exposure as a protective factor in dementia risk among 

U.S. adults 75 years or older: a cohort study. Environmental Health: A Global Access Science 

Source. 2022;21(1):14. doi:10.1186/s12940-022-00830-6 

Intervention 

Mathai, P., Chandran, A., Das, S. Effectiveness and safety of ginkgo biloba, vinpocetine and pirace-

tam as a single agent and fixed dose combination in patients with subjective tinnitus. Journal of 

Clinical and Diagnostic Research. 2021;15(2):MC01 - MC05. doi:10.7860/JCDR/2021/48182.14589 

Intervention 

Zhou, E., Xiao, X. P., Liu, B., Tan, Z. Q., Miao, G. Y., Liu, X. B., Bu, M. X., Cao, X., Zhong, J. Y. Ear 

fullness characteristics and prognosis in patients with all-frequency sudden sensorineural hearing 

loss. J Laryngol Otol. 2021;135(10):926 - 931. doi:10.1017/S0022215121002206 

Intervention 

Zheng, Y., Xie, Y., Qi, M., Zhang, L., Wang, W., Zhang, W., Sha, L., Wu, J., Li, W., Wu, T. Ginkgo 

Biloba Extract Is Comparable With Donepezil in Improving Functional Recovery in Alzheimer's Dis-

ease: Results From a Multilevel Characterized Study Based on Clinical Features and Resting-State 

Functional Magnetic Resonance Imaging. Front Pharmacol. 2021;12():721216. 

doi:10.3389/fphar.2021.721216 

Intervention 

Koch, M., Furtado, J. D., Cronje, H. T., DeKosky, S. T., Fitzpatrick, A. L., Lopez, O. L., Kuller, L. H., 

Mukamal, K. J., Jensen, M. K. Plasma antioxidants and risk of dementia in older adults. Alzheimer's 

and Dementia: Translational Research and Clinical Interventions. 2021;7(1):e12208. 

doi:10.1002/trc2.12208 

Intervention 
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Gutierrez, L., Folch, A., Rojas, M., Cantero, J. L., Atienza, M., Folch, J., Camins, A., Ruiz, A., Pa-

pandreou, C., Bullo, M. Effects of nutrition on cognitive function in adults with or without cognitive 

impairment: A systematic review of randomized controlled clinical trials. Nutrients. 

2021;13(11):3728. doi:10.3390/nu13113728 

Intervention 

Gupta, S., Shenoy, A., Chaudhari, V., Buttar, H. S., Chintamaneni, M., Kaur, G. THERAPEUTIC 

ROLES OF ANTIOXIDANT AND NUTRACEUTICALS IN THE PREVENTION AND MANAGEMENT 

OF ALZHEIMER'S DISEASE: A SYSTEMATIC REVIEW. Biomedical Reviews. 2021;32():1 - 29. 

doi:10.14748/bmr.v32.8496 

Intervention 

Koch, M., Furtado, J. D., Dekosky, S. T., Fitzpatrick, A. L., Lopez, O. L., Kuller, L. H., Mukamal, K. 

J., Jensen, M. K. Case-cohort study of plasma phospholipid fatty acid profiles, cognitive function, 

and risk of dementia: A secondary analysis in the Ginkgo Evaluation of Memory Study. Am J Clin 

Nutr. 2021;114(1):154 - 162. doi:10.1093/ajcn/nqab087 

Intervention 

Park, E., Song, I., Jeong, Y. J., Im, G. J., Jung, H. H., Choi, J., Rah, Y. C. Evidence of Cochlear 

Synaptopathy and the Effect of Systemic Steroid in Acute Idiopathic Tinnitus With Normal Hearing. 

Otol Neurotol. 2021;42(7):978 - 984. doi:10.1097/MAO.0000000000003189 

Intervention 

Koch, M., DeKosky, S. T., Goodman, M., Sun, J., Furtado, J. D., Fitzpatrick, A. L., Mackey, R. H., 

Cai, T., Lopez, O. L., Kuller, L. H., Mukamal, K. J., Jensen, M. K. High density lipoprotein and its 
apolipoprotein-defined subspecies and risk of dementia. J Lipid Res. 2020;61(3):445 - 454. 

doi:10.1194/jlr.P119000473 

Intervention 

Lai, X., Wen, H., Li, Y., Lu, L., Tang, C. The comparative efficacy of multiple interventions for mild 

cognitive impairment in alzheimer's disease: A bayesian network meta-analysis. Front Aging Neuro-

sci. 2020;12():121. doi:10.3389/fnagi.2020.00121 

Intervention 

Bustin, J., Rojas, G., O'Neill, S., Sarasola, D., Triskier, F., Urtasun, M., Canas, M., Mastai, R., 

Demey, I. What is happening with not recommended drugs for dementia in Argentina? Prescription 

patterns and direct costs analysis. Int J Geriatr Psychiatry. 2020;35(3):270 - 275. 

doi:10.1002/gps.5242 

Intervention 

Koch, M., Costanzo, S., Fitzpatrick, A. L., Lopez, O. L., Dekosky, S., Kuller, L. H., Price, J., 

MacKey, R. H., Jensen, M. K., Mukamal, K. J. Alcohol Consumption, Brain Amyloid-beta Deposi-

tion, and Brain Structural Integrity among Older Adults Free of Dementia. J Alzheimers Dis. 

2020;74(2):509 - 519. doi:10.3233/JAD-190834 

Intervention 

Koch, M., Dekosky, S. T., Goodman, M., Sun, J., Furtado, J. D., Fitzpatrick, A. L., Mackey, R. H., 

Cai, T., Lopez, O. L., Kuller, L. H., Mukamal, K. J., Jensen, M. K. Association of Apolipoprotein e in 

Lipoprotein Subspecies with Risk of Dementia. JAMA Network Open. 2020;3(7):e209250. 

doi:10.1001/jamanetworkopen.2020.9250 

Intervention 

Li, S., Cao, G., Deng, Q., Zhu, D., Yan, F. Effect of Pushen capsule for treating vascular mild cogni-

tive impairment: a pilot observational study. J Int Med Res. 2019;47(11):5483 - 5496. 

doi:10.1177/0300060519859766 

Intervention 

Qiao, X. F., Li, X., Wang, G. P., Bai, Y. H., Zheng, W., Li, T. L. Neutrophil-to-Lymphocyte Ratio and 

Platelet-to-Lymphocyte Ratio in Patients with Sudden Sensorineural Hearing Loss. Med Princ Pract. 

2019;28(1):23 - 27. doi:10.1159/000494556 

Intervention 

Lopez, O. L., Chang, Y., Ives, D. G., Snitz, B. E., Fitzpatrick, A. L., Carlson, M. C., Rapp, S. R., Wil-

liamson, J. D., Tracy, R. P., DeKosky, S. T., Kuller, L. H. Blood amyloid levels and risk of dementia 

in the Ginkgo Evaluation of Memory Study (GEMS): A longitudinal analysis. Alzheimer's and De-

mentia. 2019;15(8):1029 - 1038. doi:10.1016/j.jalz.2019.04.008 

Intervention 
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Koch, M., Fitzpatrick, A. L., Rapp, S. R., Nahin, R. L., Williamson, J. D., Lopez, O. L., Dekosky, S. 

T., Kuller, L. H., Mackey, R. H., Mukamal, K. J., Jensen, M. K., Sink, K. M. Alcohol Consumption 

and Risk of Dementia and Cognitive Decline among Older Adults with or Without Mild Cognitive Im-

pairment. JAMA Network Open. 2019;2(9):e1910319. doi:10.1001/jamanetworkopen.2019.10319 

Intervention 

Chen, X. H., Zeng, C. J., Fang, Z. M., Zhang, R., Cheng, J. M., Lin, C. The Natural History of Laby-
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E. Meta-analyses conducted using standardised mean differences 

 

Figure 50: ADAS-Cog: 120 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean difference 

Abbreviations 

ADAS-Cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale, CI = confidence interval, FE = fixed effect, RE = ran-

dom effects, SD = standard deviation, SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. ADAS-Cog scores range from 0 to 70, with lower scores 

indicating better cognitive functioning.133,134 

 

Figure 51: SKT Total Score: 240 mg ginkgo biloba vs. placebo at 12 weeks, standardised mean difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SKT = Syndrom-Kurz-Test, SMD = 

standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. SKT scores range from 0 to 27, with lower scores indi-

cating better cognitive functioning. 
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Figure 52: SKT Total Score: 240 mg ginkgo biloba vs. placebo at 12 weeks subgroup analysis, standard-
ised mean difference 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SKT = 

Syndrom-Kurz-Test, SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. SKT scores range from 0 to 27, with lower scores indi-

cating better cognitive functioning. 

 

Figure 53: SKT Total Score: 240 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SKT = Syndrom-Kurz-Test, SMD = 

standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. SKT scores range from 0 to 27, with lower scores indi-

cating better cognitive functioning. 
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Figure 54: SKT Total Score: 240 mg ginkgo biloba vs. placebo at 24 weeks subgroup analysis, standard-
ised mean difference 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SKT = 

Syndrom-Kurz-Test, SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. SKT scores range from 0 to 27, with lower scores indi-

cating better cognitive functioning. 

 

Figure 55: Verbal Fluency Test: 240 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean differ-
ence 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. 
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Figure 56: Verbal Fluency Test: 240 mg ginkgo biloba vs. placebo at 24 weeks subgroup analysis, stand-
ardised mean difference 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SMD = 

standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. 

 

Figure 57: NPI Composite Total Score: 240 mg ginkgo biloba vs. placebo at 12 weeks, standardised mean 
difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, NPI = Neuropsychiatric Inventory, RE = random effects, SD = standard deviation, 

SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. NPI Composite Total Score ranges from 0 to either 120 

(10 domains) or 144 (12 domains), with higher scores indicating more intense psychiatric symptoms.139 
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Figure 58: NPI Composite Total Score: 240 mg ginkgo biloba vs. placebo at 12 weeks subgroup analysis, 
standardised mean difference 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SMD = 

standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. NPI Composite Total Score ranges from 0 to either 120 

(10 domains) or 144 (12 domains), with higher scores indicating more intense psychiatric symptoms.139 

 

Figure 59: NPI Composite Total Score: 240 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean 
difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, NPI = Neuropsychiatric Inventory, RE = random effects, SD = standard deviation, 

SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. NPI Composite Total Score ranges from 0 to either 120 

(10 domains) or 144 (12 domains), with higher scores indicating more intense psychiatric symptoms.139 



HTA Report 239 

 

Figure 60: NPI Composite Total Score: 240 mg ginkgo biloba vs. placebo at 24 weeks subgroup analysis, 
standardised mean difference 

Abbreviations 

AD = Alzheimer’s disease, CI = confidence interval, FE = fixed effect, NPI = Neuropsychiatric Inventory, RE = random effects, 

SD = standard deviation, SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. NPI Composite Total Score ranges from 0 to either 120 

(10 domains) or 144 (12 domains), with higher scores indicating more intense psychiatric symptoms.139 

 

Figure 61: GERRI: 120 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, GERRI = Geriatric Evaluation of Relative's Rating Instrument, RE = random effects, 

SD = standard deviation, SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. The GERRI consists of 49 items to assess the frequency 

of complaints related to functioning, with higher scores indicating more severe functional impairment.141 
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Figure 62: ADL-IS: 240 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean difference 

Abbreviations 

ADL-IS = Activities of Daily Living International Scale, CI = confidence interval, FE = fixed effect, RE = random effects, SD = 

standard deviation, SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. The ADL-IS score is the average of up to 40 items, each 

scored from 0 to 4, with higher scores indicating more severe functional impairment.142 

 

Figure 63: DEMQOL-proxy total score: 240 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean 
difference 

Abbreviations 

CI = confidence interval, DEMQOL-proxy = Dementia-Related Quality of Life-proxy, FE = fixed effect, RE = random effects, SD 

= standard deviation, SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. DEMQOL-proxy total scores range from 31 to 124, with 

higher scores indicating better quality of life.145  

 

Figure 64: ADCS-CGIC Score: 240 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean differ-
ence 

Abbreviations 
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ADCS-CGIC = Alzheimer's Disease Cooperative Study Clinical Global Impression of Change, CI = confidence interval, FE = 

fixed effect, RE = random effects, SD = standard deviation, SMD = standardised mean difference. 

Notes 

Scores on the ADCS-CGIC range from 1 (Marked Improvement) to 7 (Marked Worsening), with 4 representing no change in 

overall health status since baseline.146,147  

 

Figure 65: 11-point box scale dizziness: 240 mg ginkgo biloba vs. placebo at 24 weeks, standardised 
mean difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SMD = standardised mean difference. 

 

Figure 66: 11-point box scale tinnitus: 240 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean 
difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SMD = standardised mean difference. 

 

Figure 67: Maximum walking distance: 160 mg ginkgo biloba vs. placebo at 16 weeks, standardised mean 
difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SMD = standardised mean difference. 
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Notes 

Values per treatment arm are reported as mean change from baseline. Please note that data from Bulling 1991 were reported 

only in a figure as raw values at each timepoint.127 The means and standard deviations at baseline and 16 weeks were digitized, 

rounded to the nearest meter, and used to calculate the change from baseline. To minimize the potential for error, each value 

was digitized 3 times, and the median estimate was used. All estimates for each value were within 2 meters of each other. Be-

cause multiple values were digitized for each estimate, these data should be interpreted with caution.  

 

Figure 68: Maximum walking distance: 160 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean 
difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. Please note that although the mean change from base-

line was reported in the text for Bulling 1991, the standard deviations were reported only in a figure and were for the values at 

each timepoint.127 Standard deviations at baseline and 24 weeks were digitized, rounded to the nearest meter, and used to cal-

culate the standard deviation for the change from baseline. To minimize the potential for error, each value was digitized 3 times, 

and the median estimate was used. All estimates for each value were within 2 meters of each other. To assess the accuracy of 

the digitization process, the means were also digitized and used to calculate the mean change from baseline. The values re-

ported in the text were 306.2 (ginkgo biloba) and 138.0 (placebo) meters; the digitized values were 303 (ginkgo biloba) and 136 

(placebo) meters. Because multiple values were digitized for each estimate, these data should be interpreted with caution.  

 

Figure 69: PFWD: 120 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, PFWD = pain-free walking distance, RE = random effects, SD = standard deviation, 

SMD = standardised mean difference. 

Notes 
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Values per treatment arm are reported as mean change from baseline. Thomson 1990 reported the mean and standard devia-

tion at baseline and 24 weeks, and these were used to calculate the mean change from baseline and corresponding standard 

deviation.90 Data for Bauer 1984 were extracted from a secondary publication for that trial.121 Data were available only in a fig-

ure, although the standard deviations were labelled for each timepoint. The labelled standard deviations for baseline and 24 

weeks were used to calculate the standard deviation for the mean change from baseline. The mean values at baseline and 24 

weeks were digitized, rounded to the nearest meter, and used to calculate the mean change from baseline. To minimize the 

potential for error, each value was digitized 3 times, and the median estimate was used. All estimates for each value were within 

2 meters of each other. 

 

Figure 70: PFWD: 160 mg ginkgo biloba vs. placebo at 16 weeks, standardised mean difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, PFWD = pain-free walking distance, RE = random effects, SD = standard deviation, 

SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. Please note that data from Bulling 1991 were reported 

only in a figure as raw values at each timepoint.127 The means and standard deviations at baseline and 16 weeks were digitized, 

rounded to the nearest meter, and used to calculate the change from baseline. To minimize the potential for error, each value 

was digitized 3 times, and the median estimate was used. All estimates for each value were within 2 meters of each other. Be-

cause multiple values were digitized for each estimate, these data should be interpreted with caution.  

 

Figure 71: PFWD: 160 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, PFWD = pain-free walking distance; RE = random effects, SD = standard deviation, 

SMD = standardised mean difference. 

Notes 

Values per treatment arm are reported as mean change from baseline. Please note that although the mean change from base-

line was reported in the text for Bulling 1991, the standard deviations were reported only in a figure and were for the values at 
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each timepoint.127 Standard deviations at baseline and 24 weeks were digitized, rounded to the nearest meter, and used to cal-

culate the standard deviation for the change from baseline. To minimize the potential for error, each value was digitized 3 times, 

and the median estimate was used. All estimates for each value were within 2 meters of each other. To assess the accuracy of 

the digitization process, the means were also digitized and used to calculate the mean change from baseline. The values re-

ported in the text were 152.2 (ginkgo biloba) and 90.0 (placebo) meters; the digitized values were 152 (ginkgo biloba) and 91 

(placebo) meters. Because multiple values were digitized for each estimate, these data should be interpreted with caution.  

 

Figure 72: Pain: 120 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SMD = standardised mean difference. 

 

Figure 73: Resting ankle pressure: 120 mg ginkgo biloba vs. placebo at 24 weeks, standardised mean dif-
ference 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SMD = standardised mean difference. 

 

Figure 74: Post-exercise ankle pressure: 120 mg ginkgo biloba vs. placebo at 24 weeks, standardised 
mean difference 

Abbreviations 

CI = confidence interval, FE = fixed effect, RE = random effects, SD = standard deviation, SMD = standardised mean difference. 
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F. Supplemental efficacy and safety tables 

Studies in which patients may have changed treatment 
Table 112: Continuous efficacy results comparing 120 mg ginkgo biloba vs. placebo followed by 120 mg ginkgo biloba in patients with MPD – cognitive function 

Outcomea Timepoint 
(weeks) 

Ginkgo biloba  
Mean (95% CI)b,d 

Placebo then ginkgo biloba  
Mean (95% CI)c,d 

p-value Effect 
MD (95% CI)e 

Semantic memory dual-task 

Base of sup-
port 

12 9.2 (8.0 to 10.4) 10.0 (8.1 to 11.9) NR -0.8 (-3.1 to 1.5) 

24 9.5 (8.6 to 10.4) 10.5 (8.7 to 12.3) 0.51 -1.0 (-3.1 to 1.1) 

52 8.9 (7.8 to 10.0) 10.5 (8.3 to 12.7) NR -1.6 (-4.1 to 0.9) 

Cadence 12 91.2 (82.4 to 100.0) 87.7 (78.5 to 96.9) NR 3.5 (-9.6 to 16.6) 

24 91.5 (81.9 to 101.1) 85.0 (79.6 to 90.4) 0.373 6.5 (-4.8 to 17.8) 

52 93.8 (85.6 to 102.0) 83.2 (73.5 to 92.9) NR 10.6 (-2.5 to 23.7) 

Stride time 
variability 

12 14.3 (0.1 to 28.5) 13.0 (1.2 to 24.8) NR 1.3 (-17.7 to 20.3) 

24 10.0 (3.1 to 16.9) 10.1 (3.0 to 17.2) 0.962 -0.1 (-10.3 to 10.1) 

52 11.5 (3.6 to 19.4) 10.8 (0.3 to 21.3) NR 0.7 (-12.9 to 14.3) 

Velocity 12 93.2 (81.2 to 105.2) 92.1 (78.4 to 105.8) NR 1.1 (-17.7 to 19.9) 

24 93.8 (80.5 to 107.1) 86.6 (78.2 to 95.0) 0.564 7.2 (-9.0 to 23.4) 

52 98.6 (85.6 to 111.6) 86.5 (73.8 to 99.2) NR 12.1 (-6.6 to 30.8) 

Working memory dual-task 
Base of sup-
port 

12 8.7 (7.5 to 9.9) 9.3 (7.9 to 10.7) NR -0.6 (-2.6 to 1.4) 

24 9.1 (8.0 to 10.2) 9.4 (7.7 to 11.1) 0.79 -0.3 (-2.4 to 1.8) 

52 8.4 (7.3 to 9.5) 10.0 (8.5 to 11.5) NR -1.6 (-3.6 to 0.4) 
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Cadence 12 100.1 (91.1 to 109.1) 97.7 (92.7 to 102.7) NR 2.4 (-8.2 to 13.0) 

24 103.2 (96.2 to 110.2) 91.2 (83.9 to 98.5) 0.019 12.0 (1.6 to 22.4) 

52 101.3 (93.3 to 109.3) 94.0 (85.6 to 102.4) NR 7.3 (-4.6 to 19.2) 

Stride time 
variability 

12 7.9 (-0.3 to 16.1) 4.8 (3.0 to 6.6) NR 3.1 (-5.6 to 11.8) 

24 6.5 (2.6 to 10.4) 8.4 (2.1 to 14.7) 0.212 -1.9 (-9.5 to 5.7) 

52 10.0 (-2.2 to 22.2) 5.4 (1.1 to 9.7) NR 4.6 (-8.8 to 18.0) 

Velocity 12 109.9 (95.7 to 124.1) 107.4 (97.7 to 117.1) NR 2.5 (-15.2 to 20.2) 

24 111.2 (99.4 to 123.0) 99.5 (88.9 to 110.1) 0.186 11.7 (-4.6 to 28.0) 

52 111.9 (98.7 to 125.1) 104.1 (90.7 to 117.5) NR 7.8 (-11.6 to 27.2) 

Abbreviations 

CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, ICD-10 = International Classification of Diseases, Tenth Revision, MCI = mild cognitive impair-

ment, MD = mean difference, NR = not reported. 

Notes 

a = All results in this table are from the same trial (NCT0104629267). Included patients were those with impaired executive functions defined as a reduction in gait velocity of ≥10% during dual-task 

compared to single-task walking, MCI according to Winblad et al. 2004, and no dementia according to ICD-10 and DSM-IV.  

b = Patients received 120 mg ginkgo biloba in a blinded fashion for 6 months, followed by 120 mg ginkgo biloba in an unblinded fashion for an additional 6 months.  

c = Patients received placebo in a blinded fashion for 6 months, followed by 120 mg ginkgo biloba in an unblinded fashion for 6 months. 

d = Mean value at timepoint. 

e = Calculated by the authors of this report. 
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Table 113: Safety results comparing 120 mg ginkgo biloba vs. placebo followed by 120 mg ginkgo biloba in patients with MPD 

Outcomea Ginkgo biloba n/N (%)b Placebo then ginkgo 
biloba  
n/N (%)c 

p-value Effect 
RR (95% CI)d 

≥1 AE during follow-up 23/25 (92) 19/25 (76) 0.468 1.21 (0.94 to 1.55) 

≥1 SAE during follow-up 4/25 (16) 5/25 (20) 0.358 0.80 (0.24 to 2.64) 

Abbreviations 

AE = adverse event, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, ICD-10 = International Classification of Diseases, Tenth Revision, MCI = 

mild cognitive impairment, NR = not reported, RR = relative risk, SAE = serious adverse event. 

Notes 

a = All results in this table are from the same trial (NCT0104629267) and at the same timepoint (52 weeks). Included patients were those with impaired executive functions defined as a reduction in gait 

velocity of ≥10% during dual-task compared to single-task walking, MCI according to Winblad et al. 2004, and no dementia according to ICD-10 and DSM-IV.  

b = Patients received 120 mg ginkgo biloba in a blinded fashion for 6 months, followed by 120 mg ginkgo biloba in an unblinded fashion for an additional 6 months.  

c = Patients received placebo in a blinded fashion for 6 months, followed by 120 mg ginkgo biloba in an unblinded fashion for 6 months. 

d = Calculated by the authors of this report. 

Table 114: Efficacy results from the Maastricht Ginkgo Trial – cognitive function 

Outcomea Timepoint (weeks) Group 1 Mean (95% CI)b Group 2 Mean (95% CI)b Effect MD (90% CI)c 
Any ginkgo biloba (first 12 weeks) vs. Placebo (first 12 weeks) 
11-point box scale memory status 12 -0.09 (-0.28 to 0.10) 0.28 (0.00 to 0.56) -0.25 (-0.55 to 0.05) 

NAI-ZN-G 12 -0.01 (-0.25 to 0.23) 0.05 (-0.28 to 0.38) -0.03 (-0.43 to 0.37) 

NAI-ZVT-G 12 6.00 (-2.87 to 14.87) -14.60 (-31.32 to 2.12) 14.5 (-2.1 to 31.1) 

NAl-WL-tot 12 -0.29 (-0.74 to 0.16) -0.14 (-0.95 to 0.67) -0.02 (-0.88 to 0.84) 

Any ginkgo biloba (all 24 weeks) vs. Placebo (all 24 weeks) 



HTA Report 248 

Outcomea Timepoint (weeks) Group 1 Mean (95% CI)b Group 2 Mean (95% CI)b Effect MD (90% CI)c 
11-point box scale memory status 24 -0.03 (-0.29 to 0.23) 0.25 (-0.09 to 0.59) -0.15 (-0.51 to 0.27) 

NAI-ZN-G 24 -0.28 (-0.64 to 0.08) -0.20 (-0.70 to 0.30) -0.01 (-0.54 to 0.52) 

NAI-ZVT-G 24 11.00 (-2.32 to 24.32) -12.50 (-29.11 to 4.11) 18.4 (-0.7 to 37.5) 

NAl-WL-tot 24 -0.60 (-1.24 to 0.04) -1.00 (-1.85 to -0.15) 0.12 (-0.69 to 0.93) 

SKT total score 24 -0.8 (-1.7 to 0.1) -1.2 (-2.3 to -0.1) 0.40 (-0.9 to 1.7) 

Ginkgo biloba 240 mg (all 24 weeks) vs. Ginkgo biloba 160 mg (all 24 weeks) 
11-point box scale memory status 24 0.13 (-0.29 to 0.55) -0.18 (-0.50 to 0.14) 0.23 (-0.26 to 0.72) 

NAI-ZN-G 24 -0.39 (-0.87 to 0.09) -0.18 (-0.73 to 0.37) -0.01 (-0.70 to 0.68) 

NAI-ZVT-G 24 7.45 (-10.80 to 25.70) 14.24 (-5.68 to 34.16) -2.2 (-27.0 to 22.6) 

NAl-WL-tot 24 -1.26 (-2.22 to -0.30) 0.03 (-0.79 to 0.85) -1.37 (-2.78 to 0.04) 

SKT total score 24 -1.0 (-2.2 to 0.2) -0.7 (-2.1 to 0.7) -0.3 (-1.9 to 1.3) 

Any ginkgo biloba (all 24 weeks) vs. Any ginkgo biloba (first 12 weeks) followed by placebo (second 12 weeks) 
11-point box scale memory status 24 -0.03 (-0.29 to 0.23) -0.12 (-0.44 to 0.20) 0.09 (-0.22 to 0.40) 

NAI-ZN-G 24 -0.28 (-0.64 to 0.08) -0.07 (-0.44 to 0.30) -0.06 (-0.48 to 0.36) 

NAI-ZVT-G 24 11.00 (-2.32 to 24.32) 2.60 (-9.77 to 14.97) 10.70 (-4.30 to 25.70) 

NAl-WL-tot 24 -0.60 (-1.24 to 0.04) -1.25 (-1.85 to -0.65) 0.70 (-0.21 to 1.61) 

SKT total score 24 -0.8 (-1.7 to 0.1) -1.1 (-1.9 to -0.3) 0.2 (-0.8 to 1.2) 

Abbreviations 

CI = confidence interval, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised, ICD-10 = International Classification of Diseases, Tenth Revision, MD = mean differ-

ence, NAI-ZN-G = Nuremberg Age Inventory-ZahlennachsprechenTest G (Digit Memory Span G), NAI-ZVT-G = Nuremberg Age Inventory-Zahlen-Verbindungs-Test G, NAl-WL-tot = Nuremberg Age 

Inventory-Wortliste (Word List) total, SKT = Syndrom-Kurz-Test. 

Notes 
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a = All results in this table are from the same trial (Maastricht Ginkgo Trial68,69). Patients received 240 mg ginkgo biloba, 160 mg ginkgo biloba, or placebo for the first 12 weeks. Patients receiving ginkgo 

biloba were then randomised to continue their dose of ginkgo biloba or switch to placebo. Authors of the original study reported varying comparisons across groups and timepoints. Included patients 

were those with dementia according to DSM-III-R and ICD-10 criteria or nondemented patients with age-associated memory impairment.  

b = Mean absolute change from baseline. 

c = Reported by study authors. Adjusted estimate.  

Table 115: Efficacy results from the Maastricht Ginkgo Trial – behaviour/mood 

Outcomea Timepoint (weeks) Group 1 Mean (95% CI)b Group 2 Mean (95% CI)b Effect MD (90% CI)c 

Any ginkgo biloba (first 12 weeks) vs. Placebo (first 12 weeks) 
SCAG 12 0.18 (0.06 to 0.30) 0.04 (-0.13 to 0.21) 0.12 (-0.08 to 0.32) 

GDS 12 -0.62 (-1.05 to -0.19) -1.20 (-2.23 to -0.17) 0.60 (-0.31 to 1.51) 

Any ginkgo biloba (all 24 weeks) vs. Placebo (all 24 weeks) 
SCAG 24 0.07 (-0.11 to 0.25) 0.03 (-0.19 to 0.25) 0.01 (-0.22 to 0.24) 

GDS 24 -0.58 (-1.20 to 0.04) -1.14 (-2.07 to -0.21) 0.54 (-0.46 to 1.54) 

Ginkgo biloba 240 mg (all 24 weeks) vs. Ginkgo biloba 160 mg (all 24 weeks) 
SCAG 24 0.02 (-0.20 to 0.24) 0.13 (-0.15 to 0.41) -0.23 (-0.54 to 0.08) 

GDS 24 -0.59 (-1.47 to 0.29) -0.57 (-1.48 to 0.34) -0.10 (-1.32 to 1.12) 

Any ginkgo biloba (all 24 weeks) vs. Any ginkgo biloba (first 12 weeks) followed by placebo (second 12 weeks) 
SCAG 24 0.07 (-0.11 to 0.25) 0.12 (-0.05 to 0.29) -0.02 (-0.22 to 0.17) 

GDS 24 -0.58 (-1.20 to 0.04) -0.69 (-1.35 to -0.03) 0.15 (-0.62 to 0.92) 

Abbreviations 

CI = confidence interval, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised, GDS = Geriatric Depression Scale, ICD-10 = International Classification of Diseases, 

Tenth Revision, MD = mean difference, SCAG = Sandoz Clinical Assessment Geriatric Scale. 

Notes 
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a = All results in this table are from the same trial (Maastricht Ginkgo Trial68,69). Patients received 240 mg ginkgo biloba, 160 mg ginkgo biloba, or placebo for the first 12 weeks. Patients receiving ginkgo 

biloba were then randomised to continue their dose of ginkgo biloba or switch to placebo. Authors of the original study reported varying comparisons across groups and timepoints. Included patients 

were those with dementia according to DSM-III-R and ICD-10 criteria or nondemented patients with age-associated memory impairment.  

b = Mean absolute change from baseline. 

c = Reported by study authors. Adjusted estimate.  

Table 116: Efficacy results from the Maastricht Ginkgo Trial – functional status 

Outcomea Timepoint (weeks) Group 1 Mean (95% CI)b Group 2 Mean (95% CI)b Effect MD (90% CI)c 
Any ginkgo biloba (first 12 weeks) vs. Placebo (first 12 weeks) 
NAA-ADL 12 -0.42 (-1.00 to 0.16) -1.77 (-3.19 to -0.35) 1.35 (0.22 to 2.49) 

Any ginkgo biloba (all 24 weeks) vs. Placebo (all 24 weeks) 
NAA-ADL 24 -0.92 (-1.94 to 0.10) -2.57 (-3.93 to -1.21) 1.32 (-0.13 to 2.77) 

Ginkgo biloba 240 mg (all 24 weeks) vs. Ginkgo biloba 160 mg (all 24 weeks) 
NAA-ADL 24 -1.45 (-2.99 to 0.09) -0.43 (-1.80 to 0.94) -1.43 (-3.21 to 0.35) 

Any ginkgo biloba (all 24 weeks) vs. Any ginkgo biloba (first 12 weeks) followed by placebo (second 12 weeks) 
NAA-ADL 24 -0.92 (-1.94 to 0.10) -1.18 (-2.15 to -0.21) -0.02 (-1.17 to 1.13) 

Abbreviations 

CI = confidence interval, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised, ICD-10 = International Classification of Diseases, Tenth Revision, MD = mean differ-

ence, NAA-ADL = Nuremberg Gerontopsychological Rating Scale for Activities of Daily Living. 

Notes 

a = All results in this table are from the same trial (Maastricht Ginkgo Trial) and at the same timepoint (24 weeks). Patients received 240 mg ginkgo biloba, 160 mg ginkgo biloba, or placebo for the first 

12 weeks. Patients receiving ginkgo biloba were then randomised to continue their dose of ginkgo biloba or switch to placebo. Authors of the original study reported varying comparisons across groups 

and timepoints. Included patients were those with dementia according to DSM-III-R and ICD-10 criteria or nondemented patients with age-associated memory impairment.  

b = Mean absolute change from baseline. 
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c = Reported by study authors. Adjusted estimate. 

Table 117: Efficacy results from the Maastricht Ginkgo Trial – global assessment of health status 

Outcomea Timepoint (weeks) Group 1 Mean (95% CI) Group 2 Mean (95% CI) Effect MD (90% CI)b 
Any ginkgo biloba (first 12 weeks) vs. Placebo (first 12 weeks) 
11-point box scale health statusc 12 -0.24 (-0.46 to -0.02) 0.04 (-0.42 to 0.50) -0.38 (-0.73 to -0.04) 

Any ginkgo biloba (all 24 weeks) vs. Placebo (all 24 weeks) 
11-point box scale health statusc 24 -0.16 (-0.49 to 0.17) 0.16 (-0.22 to 0.54) 0.41 (-0.15 to 0.97) 

CGICd 24 4.3 (4.0 to 4.6) 4.3 (4.0 to 4.6) 0.0 (-0.3 to 0.4) 

Ginkgo biloba 240 mg (all 24 weeks) vs. Ginkgo biloba 160 mg (all 24 weeks) 
11-point box scale health statusc 24 0.21 (-0.30 to 0.72) -0.53 (-0.91 to -0.15) -0.15 (-0.56 to 0.26) 

CGICd 24 4.4 (4.0 to 4.8) 4.2 (3.9 to 4.5) -0.3 (-0.7 to 0.2) 

Any ginkgo biloba (all 24 weeks) vs. Any ginkgo biloba (first 12 weeks) followed by placebo (second 12 weeks) 
11-point box scale health statusc 24 -0.16 (-0.49 to 0.17) -0.17 (-0.49 to 0.15) 0.10 (-0.25 to 0.46) 

CGICd 24 4.3 (4.0 to 4.6) 4.4 (4.2 to 4.6) -0.1 (-0.4 to 0.2)e 

Abbreviations 

CGIC = Clinical Global Impression of Change, CI = confidence interval, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised, ICD-10 = International Classification of 

Diseases, Tenth Revision, MD = mean difference. 

Notes 

a = All results in this table are from the same trial (Maastricht Ginkgo Trial68,69). Patients received 240 mg ginkgo biloba, 160 mg ginkgo biloba, or placebo for the first 12 weeks. Patients receiving ginkgo 

biloba were then randomised to continue their dose of ginkgo biloba or switch to placebo. Authors of the original study reported varying comparisons across groups and timepoints. Included patients 

were those with dementia according to DSM-III-R and ICD-10 criteria or nondemented patients with age-associated memory impairment.  

b = Reported by study authors. Adjusted estimate.  

c = Mean absolute change from baseline. 
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d = Mean value at timepoint. 

e = Original publication reported a mean difference (95% CI) of 0.1 (-0.2 to 0.4) for a comparison of ginkgo followed by placebo vs. ginkgo for all 24 weeks; this was transformed by the authors of this 

report to align with the other reported comparisons.  

Table 118: Safety results from the Maastricht Ginkgo Trial 

Out-
comea 

Timepoint 
(weeks) 

Group 1 
n/N (%) 

Group 2 
n/N (%) 

Group 3 
n/N (%) 

Group 1 vs. 
Group 2 
RR (95% CI)b 

Group 2 vs. 
Group 3 
RR (95% CI)b 

Group 1 vs. 
Group 3 
RR (95% CI)b 

≥1 AE 
during 
follow-
up 

 Ginkgo biloba 240 
mg (first 12 weeks) 

Ginkgo biloba 160 
mg (first 12 weeks)  

Placebo 
(first 12 
weeks) 

   

12 46/82 (56) 44/84 (52) 21/48 (44) 1.07 (0.81 to 1.42) 1.20 (0.82 to 1.75) 1.28 (0.88 to 1.86) 

 Ginkgo biloba 240 
mg (24 weeks) 

Ginkgo biloba 160 
mg (24 weeks) 

Placebo at 
any timec 

   

24 18/39 (46) 16/40 (40) 79/122 (65) 1.15 (0.69 to 1.92) 0.62 (0.41 to 0.92) 0.71 (0.50 to 1.03) 

≥1 SAE 
during 
follow-
up 

 Any ginkgo bilobad Placebo (24 
weeks) 

NA    

24 26/166 (16) 9/48 (19) NA 0.84 (0.42 to 1.66) NA NA 

Abbreviations 

AE = adverse event, CI = confidence interval, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised, ICD-10 = International Classification of Diseases, Tenth Revi-

sion, MD = mean difference, NA = not applicable, SAE = serious adverse event. 

Notes 
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a = All results in this table are from the same trial (Maastricht Ginkgo Trial68,69). Patients received 240 mg ginkgo biloba, 160 mg ginkgo biloba, or placebo for the first 12 weeks. Patients receiving ginkgo 

biloba were then randomised to continue their dose of ginkgo biloba or switch to placebo. Authors of the original study reported varying comparisons across groups and timepoints. Included patients 

were those with dementia according to DSM-III-R and ICD-10 criteria or nondemented patients with age-associated memory impairment.  

b = Calculated by the authors of this report. 

c = Includes patients who received either 240 mg or 160 mg of ginkgo biloba for 12 weeks, followed by placebo for 12 weeks, as well as patients who received placebo for all 24 weeks. 

d = Includes patients who received either 240 mg or 160 mg of ginkgo biloba for 12 weeks, followed by either continued ginkgo biloba or placebo for 12 weeks. 

Results for unapproved doses of ginkgo biloba in patients with mental performance deficits 
Table 119: Categorical efficacy results comparing 160 mg ginkgo biloba vs. placebo in patients with MPD – cognitive function 

Outcomea Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-value Effect 
RR (95% CI)b 

ADAS-Cog improved by ≥4 points 29/104 (27.84) 4/70 (5.8) <0.001 4.88 (1.79 to 13.3) 

Progression to AD (CDR >1) 1/104 (0.96) 7/70 (10) NR 0.10 (0.01 to 0.76) 

Abbreviations 

AD = Alzheimer's disease, ADAS-Cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale, ADCS-ADL-MCI-24 = Alzheimer’s Disease Cooperative Study – Activities of Daily Living for Mild 

Cognitive Impairment – 24-item, AMIPB-DSR = Adult Memory and Information Processing Battery Logical Memory Delayed Story Recall, CDR = Clinical Dementia Rating, CI = confidence interval, MCI = 

mild cognitive impairment, MMSE = Mini-Mental State Examination, NR = not reported, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Tian 2019102) and at the same timepoint (52 weeks). Included patients were those with amnestic MCI, defined as: (1) memory complaints; (2) Chinese 

version of the AMIPB-DSR age-adjusted subtest score of <15.5 (aged 50 to 64 years <15.5 to 65 to 74 years <12.5, and over 75 years <10); (3) normal general cognitive function as determined by a 

clinician’s judgment based on a structured interview with the patients, MMSE score of 24 to 30, and CDR score of 0.5, with the memory domain 0.5 or 1, and no other domain greater than 1; (4) score of 

38 to 52 on ADCS-ADL-MCI-24 items.  

b = Calculated by the authors of this report. 
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Table 120: Continuous efficacy results comparing 160 mg ginkgo biloba vs. placebo in patients with MPD – cognitive function 

Outcome Timepoint 
(weeks) 

Study Ginkgo biloba Mean (95% CI) Placebo Mean (95% CI) p-value Effect MD (95% CI)a 

IQ Values of Short-Term 
Memory Capacity 

12 Grassel 
199282b 

101.9 (95.1 to 108.7) 96.3 (89.6 to 103.0) NS 5.6 (-4.2 to 15.4) 

24 107.5 (101.0 to 114.0) 95.8 (89.3 to 102.3) 0.018  11.7 (2.3 to 21.1) 

MWT IQ 12 Grassel 
199282b 

105.5 (99.2 to 111.8) 111.3 (103.4 to 119.2) NS -5.8 (-16.1 to 4.5) 

24 110.8 (105.4 to 116.2) 106.4 (99.1 to 113.7) NS 4.4 (-4.9 to 13.7) 

ADAS-Cog 52 Tian 
2019102c 

2.4 (1.8 to 3.1) -1.3 (-2.0 to -0.5) NR 3.7 (2.7 to 4.7) 

AMIPB-DSR -3.0 (-4.0 to -2.0) -1.4 (-2.5 to -0.2) NR -1.6 (-3.2 to -0.1) 

CDR sum of boxes 0.3 (0.0 to 0.5) 0.0 (-0.3 to 0.3) NR 0.3 (-0.1 to 0.7) 

MMSE -0.9 (-1.2 to -0.5) 0.3 (-0.2 to 0.7) NR -1.1 (-1.7 to -0.5) 

Abbreviations 

ADAS-Cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale, ADCS-ADL-MCI-24 = Alzheimer’s Disease Cooperative Study – Activities of Daily Living for Mild Cognitive Impairment – 24-

item, AMIPB-DSR = Adult Memory and Information Processing Battery Logical Memory Delayed Story Recall, CDR = Clinical Dementia Rating, CI = confidence interval, IQ = intelligence quotient, MCI = 

mild cognitive impairment, MD = mean difference, MMSE = Mini-Mental State Examination, MWT IQ = Multiple Choice Vocabulary Intelligence Test, NR = not reported, NS = not significant, TIA = transi-

ent ischaemic attack. 

Notes 

a = Calculated by the authors of this report. 

b = All outcomes for this study are reported as the mean value at timepoint. Included patients were those diagnosed with ‘cerebral insufficiency’, made based on anamnesis data (indications of a 

stenosing vascular process in the cranial area, e.g. TIA or previous infarct) while considering internal medical risk factors (e.g. arterial hypertension). In case of doubt, the findings were verified using 

Doppler ultrasound. Additionally, the psychometric inclusion criterion ‘IQ value of short-term memory capacity is less than MWT IQ’ had to be met. 

c = All outcomes for this study are reported as the mean absolute change from baseline. Included patients were those with amnestic MCI, defined as: (1) memory complaints; (2) Chinese version of the 

AMIPB-DSR age-adjusted subtest score of <15.5 (aged 50 to 64 years <15.5 to 65 to 74 years <12.5, and over 75 years <10); (3) normal general cognitive function as determined by a clinician’s 
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judgment based on a structured interview with the patients, MMSE score of 24 to 30, and CDR score of 0.5, with the memory domain 0.5 or 1, and no other domain greater than 1; (4) score of 38 to 52 

on ADCS-ADL-MCI-24 items.  

Table 121: Continuous efficacy results comparing 160 mg ginkgo biloba vs. placebo in patients with MPD – functional status 

Outcomea Ginkgo biloba Mean (95% CI) Placebo Mean (95% CI) p-value Effect MD (95% CI)b 

ADCS-ADL-MCI-24 -3.0 (-4.0 to -2.0) -1.4 (-2.5 to -0.2) NR -1.6 (-3.2 to -0.1) 

Abbreviations 

ADCS-ADL-MCI-24 = Alzheimer’s Disease Cooperative Study – Activities of Daily Living for Mild Cognitive Impairment – 24-item, AMIPB-DSR = Adult Memory and Information Processing Battery 

Logical Memory Delayed Story Recall, CDR = Clinical Dementia Rating, CI = confidence interval, MCI = mild cognitive impairment, MD = mean difference, MMSE = Mini-Mental State Examination, NR = 

not reported. 

Notes 

a = All results in this table are from the same trial (Tian 2019102) and at the same timepoint (52 weeks). Included patients were those with amnestic MCI, defined as: (1) memory complaints; (2) Chinese 

version of the AMIPB-DSR age-adjusted subtest score of <15.5 (aged 50 to 64 years <15.5 to 65 to 74 years <12.5, and over 75 years <10); (3) normal general cognitive function as determined by a 

clinician’s judgment based on a structured interview with the patients, MMSE score of 24 to 30, and CDR score of 0.5, with the memory domain 0.5 or 1, and no other domain greater than 1; (4) score of 

38 to 52 on ADCS-ADL-MCI-24 items.  

b = Calculated by the authors of this report. 

Table 122: Safety results comparing 160 mg ginkgo biloba vs. placebo in patients with MPD 

Outcome Timepoint (weeks) Study Ginkgo biloba n/N (%) Placebo n/N (%) p-value Effect RR (95% CI)a 

≥1 AE during follow-up 24 Grassel 199282b 4/29 (13.8)c 6/24 (25)c NR 0.55 (0.18 to 1.73) 

52 Tian 2019102d 43/104 (41.4) 30/70 (42.9) NS 0.96 (0.68 to 1.38) 

Abbreviations 
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ADCS-ADL-MCI-24 = Alzheimer’s Disease Cooperative Study – Activities of Daily Living for Mild Cognitive Impairment – 24-item, AE = adverse event, AMIPB-DSR = Adult Memory and Information 

Processing Battery Logical Memory Delayed Story Recall, CDR = Clinical Dementia Rating, CI = confidence interval, IQ = intelligence quotient, MMSE = Mini-Mental State Examination, MWT IQ = 

Multiple Choice Vocabulary Intelligence Test, NR = not reported, NS = not significant, RR = relative risk, TIA = transient ischaemic attack. 

Notes 

a = Calculated by the authors of this report. 

b = Included patients were those diagnosed with ‘cerebral insufficiency’, made based on anamnesis data (indications of a stenosing vascular process in the cranial area, e.g. TIA or previous infarct) while 

considering internal medical risk factors (e.g. arterial hypertension). In case of doubt, the findings were verified using Doppler ultrasound. Additionally, the psychometric inclusion criterion ‘IQ value of 

short-term memory capacity is less than MWT IQ’ had to be met. 

c = Percentages were calculated by the authors of this report. 

d = Included patients were those with amnestic MCI, defined as: (1) memory complaints; (2) Chinese version of the AMIPB-DSR age-adjusted subtest score of <15.5 (aged 50 to 64 years <15.5 to 65 to 

74 years <12.5, and over 75 years <10); (3) normal general cognitive function as determined by a clinician’s judgment based on a structured interview with the patients, MMSE score of 24 to 30, and 

CDR score of 0.5, with the memory domain 0.5 or 1, and no other domain greater than 1; (4) score of 38 to 52 on ADCS-ADL-MCI-24 items. 

Table 123: Categorical efficacy results comparing 150 mg ginkgo biloba vs. placebo in patients with MPD – global assessment of health status 

Outcome Timepoint (weeks) Study Ginkgo biloba n/N (%) Placebo n/N (%) p-value Effect RR (95% CI)a 

Physician's assessment of therapy 
Good 6 Hofferberth 

199173b 

19/25 (76) 0/25 (0) <0.001 NE 

Moderate 4/25 (16) 11/25 (44) 0.36 (0.13 to 0.99) 

Unsatisfactory 2/25 (8) 14/25 (56) 0.14 (0.04 to 0.56) 

Good 12 Halama 
199172c 

12/20 (60) 2/22 (9.1) <0.001 6.60 (1.68 to 26.0) 

Moderate 4/20 (20) 3/22 (13.6) 1.47 (0.37 to 5.77) 

Unsatisfactory 4/20 (20) 17/22 (77.3) 0.26 (0.10 to 0.64) 

Abbreviations 

CI = confidence interval, NE = not estimable, RR = relative risk. 
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Notes 

a = Calculated by the authors of this report. 

b = Included patients were inpatients from a neurological specialty department with organic brain syndrome. Numerators for all outcomes were reported only in figures; they were digitised and rounded to 

the closest whole number. The percentage was calculated from percentage and denominator. 

c = Included patients were outpatients from a neurology specialist practice with a diagnosis of pre-senile, simple senile, or arteriosclerotic dementia. 

Results to supplement the conducted meta-analyses in patients with mental performance deficits 
Table 124: Categorical efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with MPD – cognitive function 

Outcome Timepoint 
(weeks) 

Study Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)a 

Cognitive performance responderb  12 Oswald 
199778c 

61/103 (59.2) 45/92 (48.9) 0.074 1.21 (0.93 to 1.58) 

Improvement in Digit-Symbol Test 46/103 (44.7) 35/92 (38) 0.174 1.17 (0.84 to 1.65) 

Improvement in Maze Test 67/103 (65) 49/92 (53.3) 0.047 1.22 (0.96 to 1.55) 

Improvement in Number Connection Test 56/103 (54.4) 49/92 (53.3) 0.438 1.02 (0.79 to 1.32) 

ADAS-Cog improved by ≥2 points 26 Le Bars 
199798-101d 

60/136 (44) 44/134 (33) 0.04 1.34 (0.99 to 1.83) 

ADAS-Cog improved by ≥4 points 36/136 (26) 23/134 (17) 1.54 (0.97 to 2.46) 

ADAS-Cog worsened by ≥2 points 42/136 (31) 54/134 (41) 0.77 (0.55 to 1.06) 

ADAS-Cog worsened by ≥4 points 31/136 (23) 40/134 (30) 0.76 (0.51 to 1.14) 

Abbreviations 

AD = Alzheimer's disease, ADAS-Cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale, CI = confidence interval, DSM-III = Diagnostic and Statistical Manual of Mental Disorders, Third 

Edition, ICD-9 = International Classification of Diseases, Ninth Revision, MID = multi-infarct dementia, RR = relative risk, SCAG = Sandoz Clinical Assessment Geriatric Scale. 

Notes 

a = Calculated by the authors of this report. 

b = Improved in ≥2 of the following: Digit-Symbol Test, Maze Test, Number Connection Test. 
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c = Included patients were those with mild to moderate cognitive disorders of old age (DSM-III, Cat. 1 or ICD-9 No. 290), whose cognitive performance according to SCAG was between 40 and 90, and 

who also achieved an average score of at least 3.5 in items 2 to 3, 6, and 8, and a total score of 24 in items 1 to 8, with none of these items having a score of 7. 

d = Included patients were outpatients with AD or MID, without other significant medical conditions. 

Table 125: Continuous efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with MPD – cognitive function 

Outcome Timepoint 
(weeks) 

Study Ginkgo biloba 
Mean (95% CI)a 

Placebo 
Mean (95% CI)a 

p-value Effect 
MD (95% CI)b 

Reaction time 12 Weitbrecht 198679c 1.6 (1.5 to 1.8) 1.8 (1.7 to 1.9) <0.01d -0.2 (-0.4 to 0.0) 

Flicker frequency 12 Weitbrecht 198679c 41.4 (40.3 to 42.5) 38.5 (37.7 to 39.3) <0.0001d 2.9 (1.5 to 4.3) 

MCRT, stimulus interval 12 Gessner 198596e 111 (101 to 121) 105 (93 to 117) NS 6 (-10 to 22) 

MDRS 12 NCT0044648581f 126.2 (120.0 to 132.4) 125.9 (120.2 to 131.6) NR 0.3 (-8.4 to 9.0) 

24 NCT0044648581f 128.4 (122.4 to 134.4) 127.2 (121.6 to 132.8) 0.749g 1.2 (-7.3 to 9.7) 

MMSE 12 NCT0044648581f 27.4 (26.5 to 28.3) 27.8 (26.8 to 28.8) NR -0.4 (-1.8 to 1.0) 

24 NCT0044648581f 27.9 (26.8 to 29.0) 28.1 (26.8 to 29.4) 0.766g -0.2 (-1.9 to 1.5) 

ADAS-Cog 52 Le Bars 199798-101h 0.1 (-0.8 to 1.0)i 1.5 (0.4 to 2.5)j 0.04 -1.4 (-2.7 to 0.0)k 

Abbreviations 

AD = Alzheimer's disease, ADAS-Cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale, CI = confidence interval, MCRT = Multiple Choice Reaction Test, MD = mean difference, MDRS = 

Mattis Dementia Rating Scale, MID = multi-infarct dementia, MMSE = Mini-Mental State Examination, NR = not reported, NS = not significant. 

Notes 

a = Mean value at timepoint unless otherwise specified. 

b = Calculated by the authors of this report unless otherwise specified. 

c = Included patients were those with primary degenerative dementia, diagnosed using the Hachinski Ischemic Scale, and excluding those with MID. 

d = Although reported values are the mean value at 12 weeks, the p-value is for the change from baseline. 

e = Included patients were those with symptoms of cerebral deterioration. Means and standard deviations were reported only in figures; they were digitised and rounded to the closest whole number. 
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f = Included patients were those with vascular cognitive impairment based on cerebrovascular insufficiency and a Folstein MMSE score of >20 and ≤28. 

g = This study included a third treatment arm that is not approved in Switzerland and is therefore ineligible for this review. This p-value is a comparison across all 3 treatment groups. 

h = Included patients were outpatients with AD or MID, without other significant medical conditions. 

i = Mean absolute change from baseline. Not significant. 

j = Mean absolute change from baseline. P=0.006 (significant worsening since baseline). 

k = Reported by study authors. 

Table 126: Categorical efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with MPD – cognitive function 

Outcome Timepoint 
(weeks) 

Study Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-value Effect 
RR (95% CI)a 

SKT improved by ≥4 points 24 Kanowski 199674,75b 30/79 (38)c 14/77 (18)d <0.05d 2.09 (1.20 to 3.62) 

20.0 (6.0 to 34.0)d 

ADAS-Cog improved by ≥4 pointse 24 Kanowski 199674,75b 37/106 (35) 19/99 (19) 0.01 1.82 (1.12 to 2.94) 

ADAS-Cog did not improve by ≥4 pointse 69/106 (65) 80/99 (81) 0.81 (0.68 to 0.95) 

ADAS-Cog improved by ≥2 pointse 24 Kanowski 199674,75b 65/106 (61) 37/99 (37) <0.001 1.64 (1.22 to 2.21) 

ADAS-Cog did not improve by ≥2 pointse 41/106 (39) 62/99 (63) 0.62 (0.46 to 0.82) 

Abbreviations 

AD = Alzheimer's disease, ADAS-Cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale, CI = confidence interval, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third 

Edition, Revised, MID = multi-infarct dementia, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, 

NINDS-AIREN = National Institute of Neurological Disorders and Stroke and Association Internationale pour la Recherche et l'Enseignement en Neurosciences, RR = relative risk, SKT = Syndrom-Kurz-

Test. 

Notes 

a = Calculated by the authors of this report. 

b = Included patients were those with AD or MID according to DSM-III-R. 
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c = This analysis was conducted in the per protocol population rather than the intent-to-treat population. 

d = Absolute difference in percentage of patients with event and 95% CI. Reported by original study authors. 

e = ADAS-Cog score was not measured directly. Authors of the original study transformed SKT scores to ADAS-Cog scores and reported ADAS-Cog results separately. 

Table 127: Continuous efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with MPD – cognitive function 

Outcome Timepo
int 
(weeks) 

Study Ginkgo biloba 
Mean (95% CI)a 

Placebo 
Mean (95% CI)a 

p-
value 

Effect 
MD (95% CI)b 

Delayed response task Error rate, 
repeat mode 

8 DRKS 0000042388c 26.3 (22.5 to 30.1)d 28.3 (24.4 to 
32.2)d 

NR -2.0 (-7.5 to 3.5) 

Delayed response task Reaction 
time, repeat mode 

8 DRKS 0000042388c 1380 (1294 to 1466)d 1380 (1307 to 
1453)d 

NR 0.0 (-115 to 115) 

Delayed response task Error rate, 
switch mode 

8 DRKS 0000042388c 23.4 (19.7 to 27.1)d 28.5 (23.9 to 
33.1)d 

NR -5.1 (-11.2 to 1.0) 

Delayed response task Reaction 
time, switch mode 

8 DRKS 0000042388c 1358 (1270 to 1446)d 1356 (1285 to 
1427)d 

NR 2 (-114 to 118) 

Go-NoGo-task False alarm rate 8 DRKS 0000042388c 12.9 (9.9 to 15.9)d 19.2 (13.1 to 
25.3)d 

NR -6.3 (-13.2 to 0.6) 

Go-NoGo-task Reaction time  8 DRKS 0000042388c 429 (410 to 448)d 432 (418 to 446)d NR -3 (-27 to 21) 

Prospective memory task Error rate 8 DRKS 0000042388c 0.3 (0.0 to 0.6)d 0.4 (0.0 to 0.8)d NR -0.1 (-0.6 to 0.4) 

Prospective memory task Reaction 
time 

8 DRKS 0000042388c 643 (608 to 678)d 642 (612 to 672)d NR 1.0 (-46 to 48) 

BfS 12 Grass-Kapanke 2011110e -2.3 (-4.1 to -0.6) -4.1 (-5.9 to -2.3) 0.92 1.8 (-0.7 to 4.3) 

TT - Delayed Recall 12 Grass-Kapanke 2011110e 5.5 (4.5 to 6.4) 4.3 (3.4 to 5.1) 0.03 1.2 (-0.1 to 2.4) 
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TT - Immediate Recall 12 Grass-Kapanke 2011110e 5.6 (4.8 to 6.5) 4.7 (3.8 to 5.5) 0.06 0.9 (-0.3 to 2.2) 

WMS III - Faces I 12 Grass-Kapanke 2011110e 4.1 (3.3 to 5.0) 3.1 (2.3 to 3.8) 0.04 1.1 (-0.1 to 2.2) 

WMS III - Faces II 12 Grass-Kapanke 2011110e 4.8 (3.8 to 5.8) 4.4 (3.6 to 5.2) 0.27 0.4 (-0.9 to 1.7) 

WTS-ALS - Answered Stimuli 12 Grass-Kapanke 2011110e 44.2 (24.8 to 63.5) 17.8 (3.9 to 31.7) 0.01 26.4 (2.5 to 50.3) 

WTS-DT - Correct Reactions 12 Grass-Kapanke 2011110e 8.9 (2.0 to 15.8) 5.1 (-0.9 to 11.2) 0.21 3.8 (-5.4 to 12.9) 

ADAS-Cog 12 Maurer 199776,77f 30.3 (20.7 to 40.0)d 36.1 (26.0 to 
46.3)d 

NR -5.8 (-21.0 to 9.4) 

ADAS-Cog 26 Schneider 2005116,117g 1.3 (0.5 to 2.1) 0.9 (0.1 to 1.7) 0.32 0.4 (-0.8 to 1.6) 

CDT 22 Napryeyenko 
2007106,113-115h 

1.1 (0.9 to 1.3) 0.0 (-0.1 to 0.1) <0.001 1.2 (1.0 to 1.4)i 

TE4D cognitive score 24 Herrschaft 2012106,111,112j 2.9 (2.2 to 3.6) 0.7 (0.2 to 1.3) <0.001 2.2 (1.3 to 3.1) 

TMT-A 24 Gavrilova 2014103,104k -22.4 (-27.4 to -17.4) -18.1 (-23.7 to -
12.5) 

0.04 -4.3 (-11.9 to 3.3) 

TMT-B 24 Gavrilova 2014103,104k -44.7 (-52.8 to -36.6) -32.2 (-40.8 to -
23.6) 

0.0112 -12.5 (-24.4 to -
0.6) 

Abbreviations 

AD = Alzheimer's disease, ADAS-Cog = Alzheimer's Disease Assessment Scale-Cognitive Subscale, BCRS = Brief Cognitive Rating Scale, BfS = Mental Balance Scale (Befindlichkeitsskala), CDT = 

Clock-Drawing Test, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, MCI = mild cognitive impairment, MD = mean difference, MMSE = Mini-

Mental State Examination, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, NINDS-AIREN = 

National Institute of Neurological Disorders and Stroke and Association Internationale pour la Recherche et l'Enseignement en Neurosciences, NR = not reported, PRMQ = Prospective and Retrospec-

tive Memory Questionnaire, SKT = Syndrom-Kurz-Test, TE4D = Test for the Early Detection of Dementia from Depression, TMT = Trail-Making Test, TT = Termine Test, WMS III = Wechsler Memory 

Scale III, WTS-ALS = Vienna Test System—Work Performance Series, WTS-DT = Vienna Test System—Determination Test. 

Notes 

a = Mean absolute change from baseline unless otherwise specified. 
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b = Calculated by the authors of this report unless otherwise specified. 

c = Included patients were those with subjective memory impairment, defined as ≥1 item answered with ‘rather often’ or ‘very often’, or at least 5 questions answered ‘sometimes’ in the PRMQ. 

d = Mean value at timepoint. 

e = Included patients were those with very MCI, as defined by the diagnostic criteria: a) subjective complaints of impairment, perceived as a decline from former level of functioning in at least one of the 

following: memory, attention/concentration, speed of functioning, efforts required to complete complex tasks, general performance/efficiency; b) low functioning (≥1 standard deviation worse than the 

mean of the most appropriate normative group) in at least one of the cognitive tests administered at screening and baseline (WMS III Faces I + II, WTS-ALS (S1), WTS-DT (S16), TT; c) perceived 

impairment present for at least 3 months; d) widely preserved general cognitive function, as evidenced by a total score above 23 in the MMSE; e) intact ADL, as evidenced by inquiry (subtle difficulties, in 

particular slowing or increased efforts, in complex tasks is acceptable); f) no indication of dementia. 

f = Included patients were those with mild to moderate Alzheimer-type senile dementia (mean BCRS score 3 to 5). 

g = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic 

Score <4 and an MMSE score of 10 to 24. In order to avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 

MMSE score of ≥20. Note that this study also included a group treated with 120 mg ginkgo biloba; other dose comparisons are reported in relevant sections. 

h = Included patients were those with (a) probable AD in accordance with the NINCDS-ADRDA criteria, (b) possible AD with cerebrovascular disease, as defined by the NINDS-AIREN criteria, or (c) 

probable vascular dementia according to NINDS-AIREN. Patients had to have mild to moderate dementia, as evidenced by a total score from 9 to 23 (both inclusive) on the SKT test battery. 

i = Reported by study authors. Adjusted estimate. 

j = Included patients were those with (a) probable AD in accordance with the NINCDS-ADRDA criteria, (b) possible AD with cerebrovascular disease, as defined by the NINDS-AIREN criteria, or (c) 

probable vascular dementia according to NINDS-AIREN. Dementia symptoms were present for ≥6 months. 

k = Included patients were those diagnosed with amnestic MCI in accordance with international consensus criteria. 

Table 128: Continuous efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with MPD – behavioural changes/mood 

Outcome Timepo
int 
(weeks) 

Study Ginkgo biloba 
Mean (95% CI)a 

Placebo 
Mean (95% CI)a 

p-
value 

Effect 
MD (95% CI)b 

MDBF alertness/fatigue after TSST 8 DRKS 0000042388c 11.3 (10.7 to 11.9) 10.3 (9.6 to 11.0) NR 1.0 (0.0 to 2.0) 

MDBF alertness/fatigue before TSST 8 DRKS 0000042388c 11.1 (10.6 to 11.6) 10.6 (10.1 to 11.1) NR 0.5 (-0.2 to 1.2) 
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MDBF calmness/restlessness after TSST 8 DRKS 0000042388c 11.8 (11.0 to 12.6) 10.8 (10.1 to 11.5) NR 1.0 (-0.1 to 2.1) 

MDBF calmness/restlessness before 
TSST 

8 DRKS 0000042388c 11.0 (10.3 to 11.7) 11.4 (10.7 to 12.1) NR -0.4 (-1.5 to 0.7) 

MDBF good/bad mood after TSST 8 DRKS 0000042388c 10.8 (10.3 to 11.3) 10.6 (10.1 to 11.1) NR 0.2 (-0.5 to 0.9) 

MDBF good/bad mood before TSST 8 DRKS 0000042388c 10.8 (10.3 to 11.3) 10.9 (10.3 to 11.5) NR -0.1 (-0.9 to 0.7) 

NPI frequency score 12 Gavrilova 2014103,104d -2.0 (-2.4 to -1.6)e -1.5 (-1.9 to -1.1)e <0.05 -0.5 (-1.1 to 0.1) 

24 Gavrilova 2014103,104d -3.7 (-4.3 to -3.1)e -2.7 (-3.3 to -2.1)e <0.01 -1.0 (-1.9 to -0.1) 

NPI severity score 12 Gavrilova 2014103,104d -1.8 (-2.2 to -1.4)e -1.2 (-1.6 to -0.8)e <0.01 -0.6 (-1.1 to -0.1) 

24 Gavrilova 2014103,104d -2.9 (-3.4 to -2.4)e -2.3 (-2.8 to -1.8)e <0.01 -0.6 (-1.3 to 0.1) 

GDS 24 Gavrilova 2014103,104d -3.0 (-3.6 to -2.4)e -2.3 (-3.0 to -1.6)e 0.0658 -0.7 (-1.6 to 0.2) 

STAI-X1 state score 24 Gavrilova 2014103,104d -6.6 (-8.3 to -4.9)e -3.8 (-5.4 to -2.2)e 0.0271 -2.8 (-5.2 to -0.4) 

HAMD 22 Napryeyenko 
2007106,113-115f 

-3.3 (-3.6 to -3.0)e 0.9 (0.6 to 1.2)e <0.001 -4.3 (-4.8 to -
3.8)g 

MADRS 24 Kanowski 199674,75h 13.2 (11.8 to 14.6) 13.6 (12.0 to 15.2) NR -0.4 (-2.6 to 1.8) 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised, GDS = Geriatric Depression Scale, HAMD = Hamilton 

Depression Rating Scale, MADRS = Montgomery-Asberg Depression Rating Scale, MCI = mild cognitive impairment, MD = mean difference, MDBF = Mehrdimensionaler Befindlichkeitsbogen, MID = 

multi-infarct dementia, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, NINDS-AIREN = Na-

tional Institute of Neurological Disorders and Stroke and Association Internationale pour la Recherche et l'Enseignement en Neurosciences, NPI = Neuropsychiatric Inventory, NR = not reported, PRMQ 

= Prospective and Retrospective Memory Questionnaire, SKT = Syndrom-Kurz-Test, STAI-X1 = State-Trait Anxiety Inventory-state subscale, TSST = Trier Social Stress Test. 

Notes 

a = Mean value at timepoint unless otherwise specified. 

b = Calculated by the authors of this report unless otherwise specified. 

c = Included patients were those with subjective memory impairment, defined as ≥1 item answered with ‘rather often’ or ‘very often’, or at least 5 questions answered ‘sometimes’ in the PRMQ. 
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d = Included patients were those diagnosed with amnestic MCI in accordance with international consensus criteria. 

e = Mean absolute change from baseline. 

f = Included patients were those with (a) probable AD in accordance with the NINCDS-ADRDA criteria, (b) possible AD with cerebrovascular disease, as defined by the NINDS-AIREN criteria, or (c) 

probable vascular dementia according to NINDS-AIREN. Patients had to have mild to moderate dementia, as evidenced by a total score from 9 to 23 (both inclusive) on the SKT test battery. 

g = Original publication reported a mean difference (95% CI) of 4.3 (3.8 to 4.8) for a comparison of placebo vs. ginkgo; this was transformed by the authors of this report to align with the other compari-

sons. 

h = Included patients were those with AD or MID according to DSM-III-R. 

Table 129: Categorical efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with MPD – functional status 

Outcome Timepoint 
(weeks) 

Study Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-value Effect 
RR (95% CI)a 

Improvement in NAA-ADL 12 Oswald 199778b 36/103 (35) 35/92 (38) 0.673 0.92 (0.63 to 1.33) 

GERRI improved 26 Le Bars 199798-101c 41/138 (30) 33/132 (25) 0.006 1.19 (0.80 to 1.76) 

GERRI worsened 23/138 (17) 49/132 (37) 0.45 (0.29 to 0.69) 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, DSM-III = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, GERRI = Geriatric Evaluation by Relative's Rating Instrument, ICD-9 = 

International Classification of Diseases, Ninth Revision, MID = multi-infarct dementia, NAA-ADL = Nuremberg Gerontopsychological Rating Scale for Activities of Daily Living, RR = relative risk, SCAG = 

Sandoz Clinical Assessment Geriatric Scale. 

Notes 

a = Calculated by the authors of this report. 

b = Included patients were those with mild to moderate cognitive disorders of old age (DSM-III, Cat. 1 or ICD-9 No. 290), whose cognitive performance according to SCAG was between 40 and 90, and 

who also achieved an average score of at least 3.5 in items 2 to 3, 6, and 8, and a total score of 24 in items 1 to 8, with none of these items having a score of 7. 

c = Included patients were outpatients with AD or MID, without other significant medical conditions. 

Table 130: Continuous efficacy results comparing 120 mg ginkgo biloba vs. placebo in patients with MPD – functional status 
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Outcome Timepoint 
(weeks) 

Study Ginkgo biloba 
Mean (95% CI)a 

Placebo 
Mean (95% CI)a 

p-value Effect 
MD (95% CI) 

PDS 26 Schneider 2005116,117b -5.6 (-6.9 to -4.3) -4.7 (-6.2 to -3.2) 0.70 -0.9 (-2.9 to 1.1)c 

GERRI 24 Haan 200471d NR NR <0.05 -0.12 (NR)e 

52 NR NR <0.05 -0.16 (NR)e 

52 Le Bars 199798-101f -0.1 (-0.1 to 0.0) 0.1 (0.0 to 0.1) 0.004 -0.14 (-0.23 to -0.04)e 

Abbreviations 

AD = Alzheimer's disease, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, GERRI = Geriatric Evaluation by Relative's Rating Instrument, MD = 

mean difference, MID = multi-infarct dementia, MMSE = Mini-Mental State Examination, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's 

Disease and Related Disorders Association, NR = not reported, PDS = Progressive Deterioration Scale. 

Notes 

a = Mean absolute change from baseline.  

b = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic 

Score <4 and an MMSE score of 10 to 24. In order to avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 

MMSE score of ≥20. Note that this study also included a group treated with 240 mg ginkgo biloba; other dose comparisons are reported in relevant sections. 

c = Calculated by the authors of this report. 

d = Included patients were those with mild to moderate AD or MID. 

e = Reported by study authors. Adjusted estimate. 

f = Included patients were outpatients with AD or MID, without other significant medical conditions. 

Table 131: Categorical efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with MPD – functional status 

Outcomea Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-value Effect 
RR (95% CI)b 

NAB improved by ≥2 points 26/79 (33) 18/77 (23) <0.095c 1.41 (0.84 to 2.35) 
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10.0 (-5.0 to 24.0)c 

Abbreviations 

AD = Alzheimer's disease, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised, MID = multi-infarct dementia, NAB = Nuremberg Gerontopsychological Observation 

Scale, RR = relative risk. 

Notes 

a = All results in this table are from the same trial (Kanowski 199674,75) and at the same timepoint (24 weeks). Included patients are those with AD or MID according to DSM-III-R. 

b = Calculated by the authors of this report. 

c = Absolute difference in percentage of patients with event and 95% CI. Reported by original study authors. 

Table 132: Continuous efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with MPD – functional status 

Outcome Timepoint 
(weeks) 

Study Ginkgo biloba 
Mean (95% CI)a 

Placebo 
Mean (95% CI)a 

p-value Effect 
MD (95% CI)b 

GBS-ADL 12 Napryeyenko 2007106,113-115c -1.1 (-1.3 to -0.9)d 0.6 (0.4 to 0.8)d NR -1.7 (-2.0 to -1.4) 

22 Napryeyenko 2007106,113-115c -1.9 (-2.3 to -1.5) 0.9 (0.6 to 1.2) NR -2.8 (-3.3 to -2.3)e 

GBS total score 22 Napryeyenko 2007106,113-115c -9.9 (-11.1 to -8.7) 4.1 (3.0 to 5.2) NR -14.0 (-15.7 to -12.4)e 

NAB 24 Kanowski 199674,75f -0.8 (-1.2 to -0.1) -0.4 (-0.8 to 0.0) 0.12 -0.4 (-1.0 to -0.1)g 

GERRI 26 Schneider 2005116,117h 0.1 (0.0 to 0.2) 0.1 (0.1 to 0.1) 0.42 0.0 (-0.1 to 0.1) 

PDS 26 Schneider 2005116,117h -4.6 (-6.1 to -3.1) -4.7 (-6.2 to -3.2) 0.70 0.1 (-2.0 to 2.2) 

Abbreviations 

AD = Alzheimer's disease, ADL = activities of daily living, CI = confidence interval, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, GBS = Gottfries-Bråne-Steen Scale, 

GERRI = Geriatric Evaluation by Relative's Rating Instrument, MD = mean difference, MID = multi-infarct dementia, MMSE = Mini-Mental State Examination, NAB = Nuremberg Gerontopsychological 

Observation Scale, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - Alzheimer's Disease and Related Disorders Association, NINDS-AIREN = Na-

tional Institute of Neurological Disorders and Stroke and Association Internationale pour la Recherche et l'Enseignement en Neurosciences, NR = not reported, PDS = Progressive Deterioration Scale, 

SKT = Syndrom-Kurz-Test. 
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Notes 

a = Mean absolute change from baseline. 

b = Calculated by the authors of this report unless otherwise specified. 

c = Included patients were those with (a) probable AD in accordance with the NINCDS-ADRDA criteria, (b) possible AD with cerebrovascular disease, as defined by the NINDS-AIREN criteria, or (c) 

probable vascular dementia according to NINDS-AIREN. Patients had to have mild to moderate dementia, as evidenced by a total score from 9 to 23 (both inclusive) on the SKT test battery. 

d = Means and standard deviations were reported only in figures; they were digitised and rounded to the closest tenth. 

e = Original publication reported mean differences (95% CI) of 2.8 (2.3 to 3.3) and 14.0 (12.4 to 15.7), for GBS-ADL and GBS total score, respectively, for a comparison of placebo vs. ginkgo; this was 

transformed by the authors of this report to align with the other comparisons 

f = Included patients were those with AD or MID according to DSM-III-R. 

g = Reported by study authors. Adjusted estimate.  

h = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic 

Score <4 and an MMSE score of 10 to 24. In order to avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 

MMSE score of ≥20. Note that this study also included a group treated with 120 mg ginkgo biloba; other dose comparisons are reported in relevant sections. 

Table 133: Continuous efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with MPD – HRQoL 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Placebo 
Mean (95% CI)b 

p-value Effect 
MD (95% CI)c 

SF36 Mental health 11.1 (8.2 to 13.9) 9.0 (6.3 to 11.7) 0.15 2.1 (0.1 to 4.1) 

SF36 Physical health 9.0 (6.4 to 11.6) 5.7 (3.0 to 8.4) 0.04 3.3 (1.5 to 5.2) 

Abbreviations 

ADL = activities of daily living, CI = confidence interval, MCI = mild cognitive impairment, MD = mean difference, MMSE = Mini-Mental State Examination, TT = Termine Test, WMS III = Wechsler 

Memory Scale III, WTS-ALS = Vienna Test System—Work Performance Series, WTS-DT = Vienna Test System—Determination Test. 

Notes 
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a = All results in this table are from the same trial (Grass-Kapanke 2011110) and at the same timepoint (12 weeks). Included patients were those with very MCI, as defined by the diagnostic criteria: a) 

subjective complaints of impairment, perceived as a decline from former level of functioning in at least one of the following: memory, attention/concentration, speed of functioning, efforts required to 

complete complex tasks, general performance/efficiency; b) low functioning (≥1 standard deviation worse than the mean of the most appropriate normative group) in at least one of the cognitive tests 

administered at screening and baseline (WMS III Faces I + II, WTS-ALS (S1), WTS-DT (S16), TT; c) perceived impairment present for at least 3 months; d) widely preserved general cognitive function, 

as evidenced by a total score above 23 in the MMSE; e) intact ADL, as evidenced by inquiry (subtle difficulties, in particular slowing or increased efforts, in complex tasks is acceptable); f) no indication 

of dementia. 

b = Mean absolute change from baseline. 

c = Calculated by the authors of this report. 

Table 134: Categorical efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with MPD – global assessment of health status 

Outcome Timepoint 
(weeks) 

Study Ginkgo biloba 
n/N (%) 

Placebo 
n/N (%) 

p-
value 

Effect 
RR (95% CI)a 

CGIC       

Very Much Improved 12 Maurer 
199776,77b 

0/9 (0) 0/9 (0) NR NE 

Much Improved 3/9 (33) 1/9 (11) NR 3.00 (0.38 to 23.7) 

Slightly Improved 2/9 (22) 0/9 (0) NR NE 

No Change 3/9 (33) 5/9 (56) NR 0.60 (0.20 to 1.79) 

Slightly Worse 1/9 (11) 2/9 (22) NR 0.50 (0.05 to 4.58) 

Much Worse 0/9 (0) 1/9 (11) NR NE 

Very Much Worse 0/9 (0) 0/9 (0) NR NE 

Much Improved or Very Much Improved (reported 
by informant/carer) 

24 Gavrilova 
2014103,104c 

49/80 (61.3) 33/79 (41.8) 0.0140 1.47 (1.07 to 2.01) 

Much Improved or Very Much Improved (reported 
by patient) 

48/80 (60.1) 37/79 (46.8) 0.0961 1.28 (0.95 to 1.72) 
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Much Improved or Very Much Improved 24 Kanowski 
199674,75d 

29/106 (27) 15/99 (15) 0.003 1.81 (1.03 to 3.16) 

Slightly Improved 41/106 (39) 39/99 (39) 0.98 (0.70 to 1.38) 

No Change 33/106 (31) 29/99 (29) 1.06 (0.70 to 1.61) 

Worsened or Much Worsened 3/106 (3) 16/99 (16) 0.18 (0.05 to 0.58) 

ADCS-CGIC 
Improvement or No Change 26 Schneider 

2005116,117e 

104/170 (62) 90/174 (55) 0.20 1.18 (0.98 to 1.43) 

Worsening 65/170 (39) 75/174 (45) 0.89 (0.69 to 1.15) 

Abbreviations 

AD = Alzheimer's disease, ADCS-CGIC = Alzheimer's Disease Cooperative Study Clinical Global Impression of Change, BCRS = Brief Cognitive Rating Scale, CGIC = Clinical Global Impression of 

Change, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, MCI = mild cognitive 

impairment, MID = multi-infarct dementia, MMSE = Mini-Mental State Examination, NE = not estimable, NINCDS-ADRDA = National Institute of Neurological and Communicative Disorders and Stroke - 

Alzheimer's Disease and Related Disorders Association, RR = relative risk. 

Notes 

a = Calculated by the authors of this report. 

b = Included patients were those with mild to moderate Alzheimer-type senile dementia (mean BCRS score 3 to 5). 

c = Included patients were those diagnosed with amnestic MCI in accordance with international consensus criteria. 

d = Included patients were those with AD or MID according to DSM-III-R. 

e = Included patients were those with a diagnosis of AD (DSM-IV) or probable AD (NINCDS-ADRDA) with a duration of dementia symptoms ≥6 months. Patients had a Modified Hachinski Ischemic 

Score <4 and an MMSE score of 10 to 24. In order to avoid an over-representation of very mildly impaired subjects, no more than one-third of the subjects enrolled at each site were allowed to have an 

MMSE score of ≥20. Note that this study also included a group treated with 120 mg ginkgo biloba; other dose comparisons are reported in relevant sections.  

Table 135: Continuous efficacy results comparing 240 mg ginkgo biloba vs. placebo in patients with MPD – global assessment of health status 

Outcomea Ginkgo biloba 
Mean (95% CI)b 

Placebo 
Mean (95% CI)b 

p-value Effect 
MD (95% CI)c 
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CGIC 4.1 (3.9 to 4.3) 4.5 (4.3 to 4.7) 0.007 -0.4 (-0.5 to -0.3) 

Abbreviations 

AD = Alzheimer's disease, CGIC = Clinical Global Impression of Change, CI = confidence interval, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised, MD = mean 

difference, MID = multi-infarct dementia. 

Notes 

a = All results in this table are from the same trial (Kanowski 199674,75) and at the same timepoint (24 weeks). Included patients are those with AD or MID according to DSM-III-R. 

b = Mean value at timepoint. 

c = Reported by study authors. Adjusted estimate. 
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G. Supplemental GRADE summary of findings tables 

Table 136. Supplemental summary of findings table: Mental performance deficits 

120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

Cognitive function 120 mg 
ginkgo biloba 

assessed with: Change in 
ADAS-cog score 

follow-up: 24 weeks 
№ of participants: 789 

(3 RCTs) 

- 

The mean 
change in 

ADAS-cog score 
in the placebo 
group ranged 
from 0 to 1.6 

- 
MD 1.03 lower 
(1.66 lower to 

0.39 lower) 

⨁⨁⨁◯ 
Moder-

atea 

120 mg ginkgo biloba may result in a 
slight improvement in cognitive func-
tion, assessed with ADAS-cog score, 
compared to placebo. However, it is 
unlikely to be clinically meaningful 

given the MCID of 3 points. 
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120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

Cognitive function: 120 
mg ginkgo biloba  

assessed with: MMSE 
follow-up: 24 weeks 
№ of participants: 51 

(1 RCT) 

One trial reported cognitive function assessed with MMSE (MD -0.8 
[95% CI -3.4 to 1.9]) and Seven Minute Test (MD 11.8 [95% CI -46.3 to 
69.8]). There were no statistically significant differences between 240 
mg ginkgo biloba and 4.5 mg rivastigmine. 

⨁◯◯◯ 
Very 
lowa,d 

The evidence is very uncertain about 
the effect of 120 ginkgo biloba on cog-
nitive function compared to 4.5 mg ri-

vastigmine. 
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120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

Cognitive function: 240 
mg ginkgo biloba + 10 mg 

donepezil 
follow-up: 22 weeks 
№ of participants: 93 

(1 RCT) 

One trial reported no statistically significant differences in cognitive 
function assessed with the Clock-Drawing Test, SKT and verbal fluency 
test in the groups treated with 240 mg ginkgo biloba alone, 10 mg 
donepezil alone, or 240 mg ginkgo biloba combined with 10 mg 
donepezil.  
240 mg Ginkgo biloba + 10 mg donepezil vs. 10 mg donepezil alone: 
CDT MD 0.1 (95% CI -0.6 to 0.8); SKT MD -1.0 (95% CI -2.7 to 0.7); 
Verbal fluency test MD 1.0 (95% CI -0.5 to 2.5). 
240 mg Ginkgo biloba alone vs. 10 mg donepezil alone: CDT MD 0.7 
(95% CI -0.3 to 1.7); SKT MD 0.7 (95% CI -1.3 to 2.7); Verbal fluency 
test MD 0.6 (95% CI -0.8 to 2.0)  

⨁◯◯◯ 
Very lowd 

The evidence is very uncertain about 
the effect of 240 mg ginkgo biloba + 

10 mg donepezil on cognitive function 
compared to either ginkgo biloba or 

donepezil alone. 
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120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

Behavioural changes: 120 
mg ginkgo biloba 

assessed with: SCAG and 
NPI 

follow-up: 24 weeks 
№ of participants: 215 

(2 RCTs) 

One trial assessed behavioural changes with the SCAG Scale (MD 6.9 
[95% CI -0.3 to 14.1]) and another study used NPI score (MD -4.512 
[95% CI -9.176 to 0.152]). There were no statistically significant differ-
ences between 120 mg ginkgo biloba and placebo. 

⨁◯◯◯ 
Very lowd 

The evidence is very uncertain about 
the effect of 120 mg ginkgo biloba on 
behavioural changes measured with 

SCAG and NPI, compared to placebo. 
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120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

Behavioural changes: 240 
mg ginkgo biloba + 10 mg 

donepezil  
assessed with: Hamilton 
Depression Rating Scale 

and NPI 
follow-up: 22 weeks 
№ of participants: 93 

(1 RCT) 

One trial reported no statistically significant differences in behavioural 
changes, assessed with the Hamilton Depression Rating Scale and NPI 
score, in the groups treated with 240 mg ginkgo biloba alone, 10 mg 
donepezil alone, or 240 mg ginkgo biloba combined with 10 mg 
donepezil.  
240 mg ginkgo biloba + 10 mg donepezil vs. 10 mg donepezil alone: 
HAMD MD -0.4 (95% CI -2.2 to 1.4); NPI MD -0.6 (95% CI -4.8 to 3.6).  
240 mg ginkgo biloba alone vs. 10 mg donepezil alone: HAMD MD 0.0 
(95% CI -1.6 to 1.6); NPI MD 1.2 (95% CI -2.7 to 5.1).  

⨁◯◯◯ 
Very lowd 

The evidence is very uncertain about 
the effect of 240 mg ginkgo biloba + 

10 mg donepezil on behavioural 
changes compared to either ginkgo 

biloba alone or donepezil alone. 
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120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

Functional status: 120 mg 
ginkgo biloba 

assessed with: Change in 
GERRI score  

follow-up: 24 weeks 
№ of participants: 789 

(3 RCTs) 

- 

The mean 
change in 

GERRI score in 
the placebo 

group ranged 
from 0 to 0.1 

- 

MD 0.08 lower 
(0.16 lower to 

0.0) 
SMD 0.22 lower 

(0.47 lower to 
0.02 higher) 

⨁⨁◯◯ 
Lowe 

120 mg ginkgo biloba may result in a 
slight improvement in functional status 

assessed with GERRI score, com-
pared to placebo. 
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120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

Functional status: 240 mg 
ginkgo biloba + 10 mg 

donepezil 
assessed with: Improve-
ment in GBS-ADL and 

GBS total scores 
follow-up: 22 weeks 
№ of participants: 93 

(1 RCT) 

One trial reported no statistically significant differences in the propor-
tions of participants with improvement in functional status, assessed 
with GBS-ADL and GBS total scores, in the groups treated with 240 mg 
ginkgo biloba alone, 10 mg donepezil alone, or 240 mg ginkgo biloba 
combined with 10 mg donepezil.  
240 mg ginkgo biloba + 10 mg donepezil vs. 10 mg donepezil alone: 
GBS-ADL RR 1.13 (95% CI 0.59 to 2.16); GBS total RR 1.24 (95% CI 
0.89 to 1.72).  
240 mg ginkgo biloba alone vs. 10 mg donepezil alone: GBS-ADL RR 
1.07 (95% CI 0.55 to 2.09); GBS total RR 1.12 (95% CI 0.78 to 1.60).  

⨁◯◯◯ 
Very lowd 

The evidence is very uncertain about 
the effect of 240 mg ginkgo biloba + 
10 mg donepezil on functional status 

compared to either ginkgo biloba 
alone or donepezil alone. 
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120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

HRQoL: 120 mg ginkgo 
biloba 

assessed with: Nurem-
berg Self-Assessment 

Scale and Quality of Life-
Alzheimer’s Disease 

score  
follow-up: 12 to 24 weeks 

№ of participants: 371 
(2 RCTs) 

Two trials found no statistically significant differences between 120 mg 
ginkgo biloba and placebo in HRQoL measured with different instru-
ments. 
One trial reported the proportion of participants with improvement in Nu-
remberg Self-Assessment Scale after 12 weeks (RR 1.04 [95% CI 0.77 
to 1.40]). The other trial reported change in carer-rated Quality of Life-
Alzheimer’s Disease score (MD -0.981 [95% CI-2.551 to 0.589]) and 
participant-rated QoL-AD at 24 weeks (MD -0.187 [95% CI -1.542 to 
1.168]). 

⨁◯◯◯ 
Very 
lowa,f 

The evidence is very uncertain about 
the effect of 120 mg ginkgo biloba on 

HRQoL, compared to placebo. 
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120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

Adverse events: 120 mg 
ginkgo biloba 

follow-up: 24 weeks 
№ of participants: 885 

(4 RCTs) 

RR 0.91 
(0.69 to 1.19) 

46.2% 
42.1% 

(55 to 31.9) 

4.2% fewer 
(14.3 fewer to 

8.8 more) 

⨁⨁◯◯ 
Lowf 

There may be little to no difference in 
the risk of adverse events with 120 
mg ginkgo biloba compared to pla-
cebo but there is uncertainty due to 

the 95% confidence interval spanning 
appreciable benefit and appreciable 

harm. 
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120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

Adverse events: 240 mg 
ginkgo biloba + 10 mg 

donepezil 
follow-up: 22 weeks 
№ of participants: 93 

(1 RCT) 

10/30 (32%) of the 240 mg ginkgo biloba group had ≥1 adverse event, 
compared to 18/31 (56%) of the group taking 240 mg ginkgo biloba + 10 
mg donepezil, and 24/32 (73%) of the 10 mg donepezil group. None of 
these differences are statistically significant. 

⨁◯◯◯ 
Very lowd 

The evidence is very uncertain about 
the effect of 240 mg ginkgo biloba + 
10 mg donepezil on the risk of ad-
verse events compared to either 
ginkgo biloba or donepezil alone. 

Serious adverse events: 
120 mg ginkgo biloba 
follow-up: 52 weeks 

№ of participants: 327 
(1 RCT) 

RR 1.45 
(0.25 to 8.59) 

1.2% 
1.8% 

(10.7 to 0.3) 

0.6% more 
(0.9 fewer to 9.4 

more) 

⨁◯◯◯ 
Very 
lowa,g 

The evidence is very uncertain about 
the effect of 120 mg ginkgo biloba on 

the risk of serious adverse events 
compared to placebo. 
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120-240 mg ginkgo biloba compared to Placebo or 4.5 mg rivastigmine or 10 mg donepezil for mental performance deficits 

Patient or population: Mental performance deficits 
Setting: Outpatient clinics and/or residential care 
Intervention: 120-240 mg ginkgo biloba 
Comparison: Placebo or 4.5 mg rivastigmine or 10 mg donepezil  

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
Placebo or 4.5 

mg rivastig-
mine or 10 mg 

donepezil  

120-240 mg 
ginkgo biloba 

Difference 

Serious adverse events: 
240 mg ginkgo biloba + 

10 mg donepezil 
follow-up: 22 weeks 
№ of participants: 93 

(1 RCT) 

There were no serious adverse events with either 240 mg ginkgo biloba 
+ 10 mg donepezil or ginkgo biloba or donepezil alone 

⨁⨁◯◯ 
Lowg 

There may be little to no difference in 
serious adverse events with 240 mg 

ginkgo biloba + 10 mg donepezil com-
pared to either ginkgo biloba or 

donepezil alone. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

GRADE Working Group grades of evidence 
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. 
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect. 
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect. 

Abbreviations 
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ADAS-cog = Alzheimer's Disease Assessment Scale‐Cognitive, CI = confidence interval, GBS-ADL = Gottfries-Bråne-Steen Scale, GERRI = Geriatric Evaluation by Relative's Rating Instrument, MD = 

mean difference, MMSE = Mini-Mental State Examination, NPI = Neuropsychiatry Inventory, RCT = randomised controlled trial, RR = risk ratio, SCAG = Sandoz Clinical Assessment Geriatric, SKT = 
Syndrom-Kurz-Test 

Explanations 

a = Downgraded one level for risk of bias due to lack of reporting of randomisation and allocation concealment procedures. 

b = Downgraded one level for imprecision due to 95% CI spanning the threshold between small and trivial/no effect (0.2 using SMD). 

c = Downgraded one level for inconsistency due to high impact of heterogeneity leading to substantial differences in effect size. 

d = Downgraded three levels for imprecision due to small numbers of participants and 95% CIs that span appreciably different effect estimates. 

e = Downgraded two levels for imprecision due to 95% CI spanning the threshold between small and trivial/no effect (0.2 using SMD), as well as the threshold of no effect. 

f = Downgraded two levels for imprecision due to the 95% CIs spanning appreciably different effect estimates. 

g = Downgraded two levels for imprecision due to low event rate and 95% CIs spanning appreciably different effect estimates. 
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Table 137. Supplemental summary of findings table: Peripheral arterial occlusive disease 

120-240 mg ginkgo biloba compared to placebo for peripheral arterial occlusive disease  

Patient or population: Peripheral arterial occlusive disease  
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba  
Comparison: Placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
placebo 

120-240 mg 
ginkgo biloba  

Difference 

Mobility: 120 mg ginkgo 
biloba 

assessed with: MWD 
follow-up: 24 weeks 
№ of participants: 79 

(1 RCT) 

- 

The mean mo-
bility: 120 mg 
ginkgo biloba 

was 178 meters 

- 

MD 47 meters 
higher 

(23.6 lower to 
117.6 higher) 

⨁◯◯◯ 
Very 
lowa,c 

The evidence is very uncertain about 
the effect of 120 mg ginkgo biloba on 
maximum walking distance compared 

to placebo. 

Mobility: 240 mg ginkgo 
biloba 

assessed with: MWT 
follow-up: 24 weeks 
№ of participants: 22 

(1 RCT) 

- 

The mean mo-
bility: 240 mg 
ginkgo biloba 
was 820 sec-

onds 

- 

MD 263 sec-
onds lower 
(671 lower to 
145 higher) 

⨁◯◯◯ 
Very 
lowa,c 

The evidence is very uncertain about 
the effect of 240 mg ginkgo biloba on 

MWT time compared to placebo 
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120-240 mg ginkgo biloba compared to placebo for peripheral arterial occlusive disease  

Patient or population: Peripheral arterial occlusive disease  
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba  
Comparison: Placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
placebo 

120-240 mg 
ginkgo biloba  

Difference 

Mobility: 240 mg ginkgo 
biloba 

assessed with: PFWT 
follow-up: 24 weeks 
№ of participants: 22 

(1 RCT) 

- 

The mean mo-
bility: 240 mg 
ginkgo biloba 
was 484 sec-

onds 

- 

MD 216 sec-
onds fewer 

(919 fewer to 
487 more) 

⨁◯◯◯ 
Very 
lowa,c 

The evidence is very uncertain about 
the effect of 240 mg ginkgo biloba on 

PFWD compared to placebo. 

Peripheral blood circula-
tion: 160 mg ginkgo biloba 

assessed with: arterial 
pressure in Dorsalis Pedis 

follow-up: 24 weeks 
№ of participants: 33 

(1 RCT) 

- 

The mean pe-
ripheral blood 

circulation: 160 
mg ginkgo bi-
loba was 93.3 

mmHg 

- 

MD 16.1 mmHg 
lower 

(33 lower to 0.8 
higher) 

⨁◯◯◯ 
Very 
lowb,c 

The evidence is very uncertain about 
the effect of 120 mg ginkgo biloba on 

arterial pressure in dorsalis pedis, 
compared to placebo. 
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120-240 mg ginkgo biloba compared to placebo for peripheral arterial occlusive disease  

Patient or population: Peripheral arterial occlusive disease  
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba  
Comparison: Placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
placebo 

120-240 mg 
ginkgo biloba  

Difference 

Peripheral blood circula-
tion: 160 mg ginkgo biloba 

assessed with: arterial 
pressure in Tibialis Poste-

rior 
follow-up: 24 weeks 
№ of participants: 33 

(1 RCT) 

- 

The mean pe-
ripheral blood 

circulation: 160 
mg ginkgo bi-
loba was 97.3 

mmHG 

- 

MD 17.6 mmHG 
lower 

(36.4 lower to 
1.2 higher) 

⨁◯◯◯ 
Very 
lowb,c 

The evidence is very uncertain about 
the effect of 120 mg ginkgo biloba on 
arterial pressure in tibialis posterior, 

compared to placebo. 
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120-240 mg ginkgo biloba compared to placebo for peripheral arterial occlusive disease  

Patient or population: Peripheral arterial occlusive disease  
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba  
Comparison: Placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
placebo 

120-240 mg 
ginkgo biloba  

Difference 

Peripheral blood circula-
tion: 240 mg ginkgo biloba 
assessed with: post-exer-

cise ABI 
follow-up: 24 weeks 
№ of participants: 22 

(1 RCT) 

- 

The mean pe-
ripheral blood 

circulation: 240 
mg ginkgo bi-
loba was 0.5 

- 
0  

(0.7 lower to 0.6 
higher) 

⨁◯◯◯ 
Very 
lowa,c 

240 mg ginkgo biloba may have little 
to no effect on post-exercise ABI com-
pared to placebo but the evidence is 

very uncertain. 

Peripheral blood circula-
tion: 240 mg ginkgo biloba 

assessed with: resting 
ABI 

follow-up: 24 weeks 
№ of participants: 22 

(1 RCT) 

- 

The mean pe-
ripheral blood 

circulation: 240 
mg ginkgo bi-
loba was 0.7 

- 
MD 0.1 lower 

(0.7 lower to 0.5 
higher) 

⨁◯◯◯ 
Very 
lowa,c 

240 mg ginkgo biloba may have little 
to no effect on resting ABI, compared 
to placebo, but the evidence is very 

uncertain. 
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120-240 mg ginkgo biloba compared to placebo for peripheral arterial occlusive disease  

Patient or population: Peripheral arterial occlusive disease  
Setting: Outpatient clinics 
Intervention: 120-240 mg ginkgo biloba  
Comparison: Placebo 

Outcome 
№ of participants 

(studies) 

Relative effect 
(95% CI) 

Anticipated absolute effects (95% CI) 

Certainty What happens 
placebo 

120-240 mg 
ginkgo biloba  

Difference 

HRQoL - not reported - - - - -  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of 
the intervention (and its 95% CI). 

GRADE Working Group grades of evidence 
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. 
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect. 
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect. 

Abbreviations 

ABI – ankle-brachial index, CI = confidence interval, MD = mean difference, MWD = maximum walking distance, MWT = maximum walking time, PFWD = pain-free walking distance, PFWT = pain-free 

walking distance time, RCT – randomised controlled trial, RR = risk ratio 
 
Explanations 
a = Downgraded one level for risk of bias due to unclear reporting of randomisation and allocation concealment procedures. 

b = Downgraded two levels for risk of bias due to absence of reporting of randomisation and allocation concealment and unclear reporting of who was blinded to treatment allocation. 

c = Downgraded three levels for imprecision due to low numbers of participants (<100) and a wide 95% CI that spans appreciable benefit and appreciable harm. 
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Table 138. Supplemental summary of findings table: Tinnitus 

Ginkgo biloba compared to placebo or pentoxifylline or a hearing aid for tinnitus 

Patient or population: Tinnitus 
Setting: Outpatient clinics 
Intervention: 120 mg ginkgo biloba 
Comparison: Placebo  

Outcome 
№ of participants 

(studies) 
Impact 

Certainty 

  

Level of hearing loss 
assessed with: tonal audio-

metric measurement 
Follow-up: 12 weeks 
№ of participants: 73 

(1 RCT) 

One study (73 participants) reported no statistically significant difference between 120 mg ginkgo bi-
loba and placebo in the level of hearing loss at 3 months' follow-up. 

⨁◯◯◯ 
Very 
lowa,b 

   

HRQoL - not reported  -    

GRADE Working Group grades of evidence 
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 
Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. 
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect. 
Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect. 

   

Abbreviations  

HRQoL = health-related quality of life, RCT = randomised controlled trial. 

Explanations 

a = Downgraded two levels for imprecision due to low numbers of participants (<100). 

b = Downgraded two levels for risk of bias due to unclear reporting of randomisation, allocation concealment, and blinding procedures. 
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