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Background: In randomized controlled trials, Ginkgo biloba extract EGb 761® has proven to 

be effective in the treatment of dementia.

Trial registration: Clinical-Trials.ru 390378.

Patients and methods: In pre-specified descriptive analyses of data from a recently published 

trial, we examined the effects of EGb 761® on specific neuropsychiatric symptoms. In a 24-week, 

double-blind, multi-center trial, 410 outpatients with mild to moderate dementia and clinically 

significant neuropsychiatric symptoms were enrolled and randomized to receive 240 mg/day EGb 

761® or placebo. The Neuropsychiatric Inventory composite score and the SKT short cognitive 

performance test were prospectively defined as co-primary outcomes; caregiver distress scores 

and single item scores were prospectively defined as secondary outcomes.

Results: Post-baseline efficacy data were available for 402 patients included in the full analysis 

set. Neuropsychiatric Inventory composite and caregiver distress scores improved significantly 

more under EGb 761® treatment than under placebo (P,0.001). Composite and caregiver distress 

scores of anxiety, apathy, and disturbances of sleep and nighttime behavior, as well as caregiver 

distress scores of depression and aberrant motor behavior, were improved most markedly by 

EGb 761® (P,0.05 vs placebo).

Conclusion: EGb 761® at daily doses of 240 mg alleviated neuropsychiatric symptoms of 

dementia and reduced related caregiver distress.

Keywords: dementia, neuropsychiatric symptoms, Ginkgo biloba, EGb 761®, randomized 

controlled trial

Introduction
Neuropsychiatric symptoms (NPS) are common manifestations of Alzheimer’s disease 

(AD) and other forms of dementia; they contribute to patients’ suffering, caregiver 

distress, and cost of care.1 In a longitudinal cohort study involving 362 patients with 

dementia, apathy (35.9%), depression (32.3%), agitation/aggression (30.3%), aberrant 

sleep and nighttime behavior (27.4%), and irritability (27.0%) were the most prevalent 

symptoms.2 Such symptoms were classified as merely “consistent” with a diagnosis of 

AD or vascular dementia (VaD) in older diagnostic systems,3,4 however, they are now 

listed among the “core clinical criteria” for all-cause dementia.5 NPS are therefore a 

major target for treatment in patients with dementia.

The defined, quantified Ginkgo biloba extract EGb 761® has been found to be 

effective in improving cognition, NPS, functional abilities, and overall condition in 
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patients with mild to moderate dementia.6,7 Recently, the main 

results from a large randomized controlled trial of EGb 761® 

in patients with dementia, which are in line with those of 

preceding trials, were published.8 Here, we report the findings 

from prospectively planned secondary analyses focusing on 

the effects of EGb 761® on specific NPS.

Patients and methods
The randomized, placebo-controlled, double-blind, multi-

center, parallel-group trial was performed in accordance 

with the provisions for Good Clinical Practice set by the 

International Conference on Harmonization9 and the World 

Medical Association’s Declaration of Helsinki. Approval by 

regulatory bodies and the National Ethics Committee of the 

Republic of Moldova, the Ethics Committee of the Republi-

can Clinical Mental Hospital Minsk, Republic of Belarus, and 

the Ethics Committee under the Federal Service on Surveil-

lance in Healthcare and Social Development of the Russian 

Federation was obtained and patients were enrolled only after 

written informed consent had been obtained. The trial was 

registered with Clinical-Trials.ru under number 390378 and 

in the public register of clinical trials of the Russian drug 

agency (Roszdravnadzor) under number 2008/281.

The methods and main results have been reported else-

where.8 Briefly, we enrolled patients with mild to moderate 

dementia (AD, VaD or AD with cerebrovascular disease) 

who scored 35 or less in the Test for the Early Detection of 

Dementia with Differentiation from Depression10 and 9 to 

23 on the SKT short cognitive performance test11 and had 

clinically significant NPS, evidenced by a composite score of 

at least 6 on the Neuropsychiatric Inventory (NPI),12 with at 

least one item score (other than delusions or hallucinations) 

of at least 4. Diagnoses of probable AD, probable VaD or 

possible AD with cerebrovascular disease were established 

using the research diagnostic criteria of McKhann et al3 

and/or Román et al,4 as applicable.

In accordance with random allocation, patients received 

G. biloba extract EGb 761® (Dr Willmar Schwabe GmbH & 

Co. KG, Karlsruhe, Germany [EGb 761® is a registered 

trademark of Dr Willmar Schwabe GmbH & Co. KG]) 

at a daily dose of 240 mg or matching placebo tablets for 

24 weeks. EGb 761® is a dry extract from G. biloba leaves 

(35–67:1), extraction solvent: acetone 60% (w/w). The 

extract is adjusted to 22.0%–27.0% ginkgo flavonoids 

calculated as ginkgo flavone glycosides and 5.0%–7.0% 

terpene lactones  consisting of 2.8%–3.4% ginkgolides 

A, B, C, and 2.6%–3.2% bilobalide, and contains less than 

5 ppm  ginkgolic acids.

Changes from baseline in the SKT and NPI total scores 

were defined prospectively as primary outcome measures. 

Changes from baseline to week 24 in NPI caregiver distress 

and in all single items of the NPI were specified as secondary 

outcomes. Our report here mainly concerns the findings for 

the composite (frequency × severity) and caregiver distress 

scores of the single NPI items.

The statistical analysis was primarily based on the full 

analysis set, which included all patients who received ran-

domized clinical trial medication at least once and who had 

at least one measurement of the primary efficacy parameters 

during the randomized treatment period. Missing data were 

handled by the last observation carried forward method. 

Details of the statistical analysis are described elsewhere.8

The changes of the composite and caregiver distress 

scores of the single NPI items between baseline and week 

24 were compared between the treatment groups using two-

sided Student’s t-tests.

Results
Of 410 randomized patients, eight (EGb 761®, five; placebo, 

three) had no efficacy data after baseline due to dropout 

before the assessment at week 12. The remaining 402 patients 

(EGb 761®, 200; placebo, 202) were included in the full 

analysis set for efficacy evaluation. The treatment groups 

were similar with respect to demographic characteristics and 

disease severity at baseline (Table 1).

Before treatment, anxiety, apathy/indifference, irritability/ 

lability, depression/dysphoria, and sleep/nighttime behavior 

Table 1 Baseline characteristics of the full analysis set

EGb 761® 
(N=200)

Placebo 
(N=202)

P-value

sex, female 139 (69.5) 140 (69.3) 0.966
Age [years] 65.1±8.8 64.9±9.4 0.870
Weight [kg] 75.7±13.3 72.5±12.8 0.017
height [cm] 166.9±7.8 166.1±7.4 0.282
Duration of memory  
problems [years]

3.2±2.2 3.4±2.8 0.815

Type of dementia  
 probable AD 
 possible AD with CVD 
 probable VaD

 
107 (53.5) 
73 (36.5) 
20 (10.0)

 
101 (50.0) 
79 (39.1) 
22 (10.9)

 
 
0.781

sKT total score 15.1±4.1 15.3±4.2 0.593
nPi total score 16.8±6.9 16.7±6.4 0.961
nPi caregiver distress score 10.2±5.3 10.1±5.1 0.883

Notes: number of patients (percent) and P-value of the two-sided chi-square test, 
or mean ± standard deviation and P-value of the two-sided student’s t-test.
Abbreviations: AD, Alzheimer’s disease; CVD, cerebrovascular disease; nPi, 
neuropsychiatric inventory; sKT, syndrom-Kurztest (short cognitive performance 
test); VaD, vascular dementia.
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were the most prevalent symptoms; they were also rated 

highest in terms of frequency and severity and perceived as 

most distressing by caregivers, with no noticeable differences 

between the treatment groups (Figures 1 and 2).

During the 24-week treatment, the NPI (total) composite 

score improved by 4.6±7.1 (mean, standard deviation) in the 

EGb 761®-treated patients and by 2.1±6.5 in the placebo 

group (P,0.001 for between-group difference, analysis 

of covariance with factors for treatment and centers and 

the baseline value as covariate), while the caregiver dis-

tress score improved by 2.4±4.5 and 0.5±4.0, respectively 

(P,0.001, two-sided Student’s t-test). Improvements in 

both composite and caregiver distress scores under EGb 

761® treatment were most pronounced in symptoms with 

the highest baseline severity. Anxiety, apathy/indifference, 

and sleep/nighttime behavior improved significantly more 

in patients treated with EGb 761® than in those receiving 

placebo (Table 2, Figure 3). Similarly, significantly larger 

reductions in caregiver distress related to depression/dyspho-

ria, anxiety, apathy/indifference, aberrant motor behavior, 

and sleep/nighttime behavior were found under EGb 761® 

treatment (Table 2, Figure 4).
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Figure 1 Neuropsychiatric Inventory composite scores by item at baseline; means and 95% confidence intervals.
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Figure 2 Neuropsychiatric Inventory caregiver distress scores by item at baseline; means and 95% confidence intervals.
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Figure 3 Change from baseline to week 24 in Neuropsychiatric Inventory composite scores by item; means and 95% confidence intervals.
Notes: *P<0.05, two-sided student’s t-test. negative change indicates improvement.

Table 2 Changes from baseline to week 24 in neuropsychiatric inventory (nPi) composite and caregiver distress scores by item

NPI Item EGb 761® 
(N=200)

Placebo 
(N=202)

P-value

Composite scores
Delusions -0.02 (-0.08; 0.04) -0.00 (-0.04; 0.03) 0.679
hallucination 0.00 (-0.02; 0.02) 0.01 (-0.00; 0.02) 0.483
Agitation/Aggression -0.06 (-0.23; 0.12) 0.12 (-0.06; 0.30) 0.157
Depression/Dysphoria -0.67 (-0.94; -0.40) -0.33 (-0.57; -0.08) 0.062
Anxiety -1.14 (-1.41; -0.86) -0.58 (-0.85; -0.31) 0.004
elation/euphoria -0.06 (-0.17; 0.06) 0.00 (-0.11; 0.12) 0.456
Apathy/indifference -0.75 (-1.06; -0.44) -0.30 (-0.58; -0.02) 0.031
Disinhibition -0.13 (-0.23; -0.02) -0.07 (-0.22; 0.08) 0.545
irritability/lability -0.59 (-0.83; -0.34) -0.37 (-0.68; -0.05) 0.280
Aberrant motor behavior -0.17 (-0.32; -0.01) -0.05 (-0.17; 0.06) 0.245
sleep and nighttime behavior disorders -0.79 (-1.05; -0.53) -0.38 (-0.62; -0.14) 0.023
Appetite and eating disorders -0.21 (-0.41; -0.01) -0.20 (-0.38; -0.03) 0.958
Total composite score (items 1–12) -4.56 (-5.55; -3.57) -2.14 (-3.04; -1.23) ,0.001
Caregiver distress scores
Delusions 0.01 (-0.02; 0.03) 0.00 (-0.03; 0.03) 0.818
hallucination 0.01 (-0.03; 0.04) -0.01 (-0.03; 0.01) 0.493
Agitation/Aggression -0.09 (-0.20; 0.03) 0.07 (-0.03; 0.18) 0.051
Depression/Dysphoria -0.37 (-0.52; -0.21) -0.11 (-0.25; 0.02) 0.018
Anxiety -0.47 (-0.61; -0.32) -0.07 (-0.23; 0.08) 0.000
elation/euphoria -0.02 (-0.08; 0.05) 0.00 (-0.09; 0.09) 0.788
Apathy/indifference -0.38 (-0.53; -0.22) -0.04 (-0.21; 0.12) 0.004
Disinhibition -0.14 (-0.26; -0.02) -0.06 (-0.19; 0.07) 0.360
irritability/lability -0.29 (-0.42; -0.15) -0.10 (-0.25; 0.05) 0.067
Aberrant motor behavior -0.14 (-0.24; -0.04) 0.04 (-0.04; 0.12) 0.004
sleep and nighttime behavior disorders -0.47 (-0.63; -0.31) -0.19 (-0.33; -0.05) 0.010
Appetite and eating disorders -0.12 (-0.21; -0.02) -0.07 (-0.15; 0.01) 0.477
Total distress score (items 1–12) -2.45 (-3.08; -1.81) -0.55 (-1.10; 0.00) ,0.001

Notes: Data presented as means and 95% confidence intervals, P-values of two-sided student’s t-test; negative change indicates improvement.

Discussion
In this randomized, placebo-controlled, 24-week trial, the effi-

cacy of the defined G. biloba extract EGb 761® was tested and 

confirmed in patients suffering from dementia with clinically 

significant NPS (NPI composite score of at least 6 and at least 

one item score of 4 or higher). EGb 761® treatment alleviated 

dementia-related NPS, as indicated by significant drug-placebo 

differences in the total (composite) score, the caregiver distress 
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to moderate dementia who were manageable as outpatients, 

ie, those who are most likely to be treated with EGb 761® in 

daily practice, the rates of psychotic symptoms were probably 

kept particularly low.22

Conclusion
In summary, we found that G. biloba extract EGb 761® at a 

daily dose of 240 mg alleviates a variety of NPS in patients 

with mild to moderate dementia and reduces the NPS-related 

distress perceived by the patients’ caregivers.

Disclosure
A Nacu participated in the clinical trial as principal inves-

tigator for the Republic of Moldova; R Hoerr is a full-time 

employee of Dr Willmar Schwabe GmbH & Co. KG, receiv-

ing a fixed salary. The authors have no other conflicts of 

interest to disclose in this work.
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score, and several symptom scores of the NPI. The pattern of 

effects was remarkably consistent with those found in previous 

studies that included similar patients.13,14

Our findings are also in line with those reported from 

former studies of EGb 761® in dementia and vascular cog-

nitive impairment that did not specifically enroll patients 

with NPS, but accepted those with mild NPS.15,16 Similar 

to the study reported here, depression, anxiety, irritability, 

emotional lability, and motivation were improved by EGb 

761® in these earlier studies.

Taking into account that NPS have a strong impact on 

patients’ and caregivers’ quality of life,17,18 considerably 

increase the caregivers’ burden in terms of hours of active 

help and hours of supervision, and predict faster progression 

to severe dementia in AD,19,20 the importance of targeting NPS 

in the treatment of patients with dementia is evident.
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is increased and may therefore be considered as a strength 

of our study. Of note, four of the five NPS that were most 

frequent in our trial were among the symptoms found to be 
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patients with dementia.21 By recruiting patients with mild 
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