
Advances in Aging Research, 2020, 9, 45-65 
https://www.scirp.org/journal/aar 

ISSN Online: 2169-0502 
ISSN Print: 2169-0499 

 
DOI: 10.4236/aar.2020.93005  May 29, 2020 45 Advances in Aging Research 
 

 
 
 

The Effects of Standardized Ginkgo Biloba 
Extracts (GBE) on Subjective Cognitive Decline 
(SCD) in Middle-Aged Adults: A Review 

Joerg Gruenwald1*, Anne Eckert2, Reto W. Kressig3 

1Analyze & Realize GmbH, Berlin, Germany 
2Transfaculty Research Platform Molecular & Cognitive Neuroscience, and Psychiatric University Clinics, Basel University,  
Basel, Switzerland 
3Department of Geriatric Medicine Felix Platter, Basel University, Basel, Switzerland 

 
 
 

Abstract 
Subjective cognitive decline (SCD) is defined as the presence of self-reported 
cognitive complaints with unimpaired performance in neuropsychological 
cognitive tests. SCD has been identified as a precursor of mild cognitive im-
pairment (MCI) and potentially represents the earliest clinical sign of Alz-
heimer’s disease (AD). Standardized extracts of Ginkgo biloba (GBE) are wide-
ly used as a treatment for cognitive impairment. Nonetheless, most of the 
available review articles focus on the effects of GBE in MCI and dementia but 
not in SCD and its specific cognitive effects. Thus, this review collects and 
discusses the available published clinical data for the effects of standardized 
GBE on the early stages of cognitive decline among an age group where SCD 
becomes a topic—the middle-aged adults. Randomized clinical trials (RCTs), 
systematic reviews and meta-analyses of standardized GBEs in cognitive de-
cline subjects were searched using PubMed/MEDLINE, Science direct, Coch-
rane, and Google Scholar until January 2019. Data from relevant RCT were 
critically evaluated to determine the potential effects of GBE on SCD. The 
results showed that the number of available GBE studies on SCD is small. 
Eight studies were selected in which subjects reported memory impairment, 
in some cases with concerns (worries), and with an average age at onset SCD 
of 60 years. Six studies gave a proof of efficacy for GBE for the treatment of 
SCD in at least one cognitive parameter. One study is inconclusive, however, 
a post-hoc analysis demonstrates efficacy in preventing AD with intake >4 
years. The most common GBE dosage used was 240 mg GBE/day over a mini-
mum period of 8 weeks. Hence, there might be beneficial effects of GBE to 
prevent, improve or delay SCD in the generation of 50 years or older. How-
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ever, larger, well-defined RCTs using SCD criteria are necessary to further 
substantiate this effect in SCD subjects. 
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1. Introduction 
1.1. Subjective Cognitive Decline 

Subjective cognitive decline (SCD) has been defined as the presence of self-reported 
cognitive complaints with unimpaired performance in routinely used neuropsy-
chological cognitive tests [1]. SCD is an important predictor of memory decline 
in older age: Individuals with SCD represent a significant sample of the popula-
tion worldwide, and they are at a potentially increased risk of developing objec-
tive cognitive impairment [2]. In a large population-based study conducted in 
Germany which included non-demented adults aged 40 - 79 years, the preva-
lence for memory-related subjective cognitive symptoms was found to be 53.0% 
[3]. This is in line with similar findings from two other community-based stu-
dies conducted in Norway [4] and France [5]. 

Evidence suggests that SCD may represent the first symptomatic manifesta-
tion of Alzheimer’s disease (AD), but it is also a common complaint at an older 
age, independent of AD [2] [6]. In SCD, the apparently felt subtle cognitive de-
cline is not detectable with existing standardized cognition tests, which might be 
at least partially associated with successful compensation that translates to un-
impaired performance levels on individual tests [1]. 

A recent meta-analysis concluded that about 25% of cognitively healthy older 
adults who report SCD will develop mild cognitive impairment (MCI) due to 
AD in the next 4 years [7]. Moreover, compared to those individuals without 
subjective decline, these individuals have a roughly 2 times more likely annual 
conversion rate of SCD to dementia (2.33%). Furthermore, in a large cohort 
study among unimpaired elderly subjects (above 75 years old) over 8 years, the 
report of subjective memory decline at baseline levels was correlated with an ac-
celerated decline in episodic memory. This decline was more pronounced in 
subjects with concerns (SCD + C). These differences remained after adjustment 
for age, gender, Apo ε4 status, and education. Also, in subjects free of SCD at 
baseline, the incidence of SCD was preceded by a decline in delayed recall mem-
ory. For delayed recall as well as for verbal fluency, the slope of decline in the 
4.5 years before incident SCD was stronger in both the SCD without concern 
(SCD − C) and the SCD with concern (SCD + C) groups [8]. However, the risk 
of SCD individuals developing dementia was shown to be greater among young-
er subjects (65 - 75 years) than among older subjects (>75 years) [9]. 
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The variability in assessment methods, specifically the manner in which ques-
tions and response options are phrased, plays an important role in determining 
the rates of SCD [10]. Additionally, there has been a lack of consistency in clini-
cal trials. Different research concepts have been used to assess SCD, making it 
difficult to compare results across clinical and research studies. Also the term 
SCD, first described in 1982 [11], has been given different terminologies such as 
subjective cognitive impairment, subjective memory decline, and subjective mem-
ory impairment, among others. 

A SCD initiative (SCD-I) was launched in 2012 with the aim to facilitate the 
development of a common SCD research concept based on standardized defini-
tions. Hence, the SCD-I working group, which is an international expert consor-
tium, suggested a conceptual framework for investigating SCD, including re-
search criteria and features which should be reported in SCD studies (for a full 
overview of these features see [1]). They proposed SCD to be considered as stage 
3 of preclinical AD, meaning the stage in which the first changes in cognition 
emerge before MCI is detected. Additional features were also listed under the 
term “SCD plus,” to further increase the likelihood of identifying preclinical AD 
[1]. Thus, SCD-I proposed the following criteria for pre-mild cognitive impair-
ment SCD [1]: 

1) Subjects have to self-experience persistent decline in cognitive capacity in 
comparison with a previous normal status and unrelated to an acute event; 

2) Subjects have normal age-, gender- and education-adjusted performance on 
standardized cognitive tests used to classify MCI or prodromal AD. 

Both criteria, 1 and 2, must be present, and the following exclusion criteria 
must be considered: 
• MCI, prodromal AD and dementia. 
• The criteria can be explained by the presence of a psychiatric or neurological 

disease, a medical disorder, or a medication or substance use. 
Additionally, SCD-I suggested a set of further criteria referred to as SCD plus, 

which increases, according to current knowledge, the likelihood of an individual 
with SCD being at the preclinical state of AD. These include: 
• Subjective decline in memory rather than in other domains of cognition. 
• Onset of SDC within the last 5 years. 
• Age at onset of SCD higher than 60 years. 
• Concerns associated with SCD. 
• Feeling of worse performance than others of the same age group. 

Also, if available or possible to obtain in the respective study: 
• Confirmation of cognitive decline by an informant. 
• Presence of the APOE ε4 genotype. 
• Biomarker evidence for AD. 

In parallel, the US National Institute on Aging-Alzheimer’s Association (NIA- 
AA) group presented recommendations for identifying “the preclinical stage of 
AD”, a stage that is characterized by the presence of biomarker signs of AD but 
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an absence of verified cognitive impairment. Both the NIA-AA stages and SCD/ 
SCD plus are recent concepts that require continuous refinement and validation 
in order to predict cognitive decline and AD-type dementia (ADD) [12]. Al-
though not everyone with SCD will show progression, individuals with SCD are 
ideal candidates for preventive interventions aimed at delaying and/or prevent-
ing the onset of AD [2]. Nevertheless, and despite the outstanding clinical value 
of SCD, there are still considerable SCD research limitations due to the hetero-
geneity of definitions, different approaches for measuring SCD (i.e. sample re-
cruitment: clinical vs. community-based), varying operational criteria and cu-
toffs as well as the inclusion of the temporal stability of complaints over time 
[13] [14]. 

1.2. Ginkgo Biloba 

Ginkgo biloba L, also known as maidenhair tree, has been used in China as a 
traditional medicine for various disorders. Ginkgo biloba products are available 
in various specifications. In Europe, the standardized extract of ginkgo biloba 
leaf (GBE) is an herbal medicinal drug for the symptomatic treatment of 
age-related cognitive decline/impairment including memory and concentrations 
problems, as well as for tinnitus, vertigo and claudicatio intermittens. 

According to the EU Pharmacopeia, the dry extract of Ginkgo leaf is standar-
dized to 22% - 27% flavonoids, expressed as flavone glycosides, 2.6% - 3.2% bi-
lobalides, 2.8% - 3.4% ginkgolides A, B and C, and a content of ginkgolic acids 
below 5 ppm. 

The mechanism of action is linked to the different components of the extract. 
These components are involved in the restoration of impaired mitochondrial 
function by improving neuronal energy supply, reducing the quantity of oxygen 
free radicals termed reactive oxygen species (ROS), inhibiting the aggregation 
and toxicity of amyloid-β (Aβ) protein as well as improving synaptic function 
and plasticity, which is certainly the major mechanism of action of GBE [15] 
[16] [17] [18]. Only few effects seem to be independent of the improvement of 
mitochondrial function, such as the increase in the local cerebral blood flow, re-
duction of blood viscosity, as well as the modification of neurotransmitter sys-
tems—a small effect on the improvement of the dopaminergic and noradrener-
gic neurotransmission [18] [19]. GBE can therefore be considered a multi-target 
drug. It is conceivable that all those mechanisms together might be able to re-
duce the effects of neuronal damage associated with or induced by aging or de-
mentia and thus prevent or at least delay the onset of SCD. 

A large number of clinical trials has been conducted with GBE to determine 
its effects on cognition, but the outcomes are still not clear. Several systematic 
reviews and meta-analyses evaluated the effect of GBE on cognition, with the 
main focus on MCI and dementia [17] [20] [21] [22] [23]. In a systematic review 
on patients suffering from dementia with mild to moderate behavioral symp-
toms, GBE at a daily dose of 240 mg showed significant benefits on cognition, 
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activities of daily living, behavioral symptoms and clinical global impression 
[23]. When considering quality of life (QoL), only the subgroup with vascular 
dementia (VaD) did not show statistically significant superiority of the GBE. The 
QoL results for probable AD, probable vascular dementia, and mixed dementia 
were significant positive for Ginkgo [23]. Similar results were reported by Sa-
vaskan and colleagues [22], where GBE was effective in the treatment of beha-
vioral and psychological symptoms of dementia (BPSD) in patients with mild to 
moderate dementia. Another systematic review [21] concluded that there is a 
clear evidence to support GBE for MCI and dementia, but there are inconclusive 
results over the preventative effect of Ginkgo on cognitive function decline. The 
overall efficacy was demonstrated when a daily dose of 240 mg was applied [21]. 
This is similar to what was concluded by Yuan and colleagues [20], where a dose 
greater than 200 mg/day of GBE for at least 5 months was necessary to support 
the beneficial effects in people with dementia. In contrast, an early Cochrane 
Review concluded that GBE appears to be safe, but the evidence to support the 
beneficial effect in people with dementia of any degree of severity or cognitive 
impairment is inconsistent and unreliable [15]. As reported above, most of the 
systematic reviews and meta-analyses focus on dementia and MCI, but limited 
information is reported on SCD. 

A recent overview of systematic reviews on GBE indicated that only two sys-
tematic reviews had mentioned prevention of cognitive function decline in de-
mentia or AD and that the results were not significant [21]. The included studies 
were conducted with both MCI and healthy individuals [24], as well as adults 
over the age of 70 years who spontaneously reported memory complaints to 
their primary care physician [25]. According to Zhang and colleagues [21] one 
of these studies had an extremely low compliance rate [24] while the other was 
inconclusive [25]. Additionally, the overall conversion rate to dementia in both 
studies was too low to draw conclusions on the efficacy of Ginkgo. Thus, the 
subjectivity in cognition still faces important methodological issues. 

Four reviews assessed the effects of GBE on healthy individuals, two of them 
being comprehensive reviews [26] [27], one a systematic review [28], and another 
a meta-analysis [29]. According to Laws and colleagues [29], GBE had no signif-
icant impact on memory, executive function, or attention in healthy individuals 
of different age groups. Similarly, Canter and Ernst [28], reported that there was 
no convincing evidence from randomized clinical trials for a robust positive ef-
fect of GBE. This was stated for both acute and long-term administration upon 
any aspect of cognitive function in healthy young people (range from 18 to 59 
years old). However, two other reviews stated the opposite. When the neurop-
sychological effects of chronic administration of GBE in healthy and cognitively 
impaired subjects of any age were analyzed [26], some evidence was found for a 
specific pattern of improvement in clinical trials using GBE. This was indicated 
by an improvement of selective attention, some executive processes, and long- 
term memory for verbal and non-verbal material through the chronic adminis-
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tration of Ginkgo. Similarly, Crews et al. [27] examined the acute or short-term 
to long-term neuropsychological efficacy of Ginkgo in sixteen studies. They re-
ported significant positive results in eleven studies with Ginkgo biloba extracts. 
Despite inconsistencies, the authors reported that the most common positive 
neuropsychological effects reported for Ginkgo across these studies, which in-
volved healthy and cognitively intact participants, were enhanced performance 
on tasks assessing aspects of memory, attention, and speed of processing abili-
ties. Furthermore, an expert meeting on “The Ageing Brain” [30] concluded that 
the symptomatic efficacy of GBE against dementia and MCI has been demon-
strated. They also pointed out, that interpretation of data from dementia preven-
tion trials is complicated by important methodological issues. Still, GBE is a 
multi-target compound with activity on distinct pathophysiological pathways in 
AD and age-related cognitive decline. One of the reasons for contradictory clin-
ical findings might be related to the methodology of selection, application, and 
interpretation of the cognitive outcomes measured [26]. An example of this di-
lemma is the already mentioned Cochrane review [15]. Here, the authors ana-
lyzed the same outcome for different stages of impairment (MCI, AD or vascular 
dementia (VD)) and included studies with unspecific dementia diagnoses. More-
over, one study also included, apart from standardized GBE, low-dose, low qual-
ity extracts [18], which, as to be expected, reported no clinical beneficial effects 
for ginkgo extracts. 

As previously mentioned, several reviews have been conducted, providing quite 
conflicting conclusions. Moreover, effects in healthy individuals might be hard 
to determine, especially in the younger population. Currently, there is no com-
prehensive review available summarizing the effect of standardized GBE on SCD. 
The purpose of this comprehensive review, then, is to provide the latest updates 
on the efficacy of standardized GBE on SCD. 

2. Material and Methods 

We searched PubMed/MEDLINE, Science direct, Cochrane and Google Scholar 
until January 2019 for clinical trials, systematic reviews, or meta-analyses re-
porting randomized controlled clinical trials on the efficacy of Ginkgo biloba on 
subjective cognitive decline in adults. We selected several search key words to 
best cover the search. The terms selected were “ginkgo biloba”, “LI1370”, “EGb 
761”, combined with “subjective cognitive decline”, “memory”, “prevention”, 
“cognition”, “decline”. The specific combination strategy is described in Figure 
1. 

Additional searches were conducted based on the literature available in key 
randomized clinical trials and/or review papers. 

From the selected studies, information on the length of treatment, the daily 
dose of GBE used, the mean age of the participants, as well as the parameters 
evaluated per clinical study, was collected and presented in more detail in Table 
1 and Table 2. 
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2.1. Inclusion Criteria 

In general terms, our population of interest included subjects with a mean age 
above 50 years of age with cognitive concerns or complaints but unimpaired 
performance in simple cognitive tests (i.e., Mini-Mental State Examination 
(MMSE) > 25) [31]. These are very general inclusion criteria; but due to the li-
mited number of clinical studies that fulfil the requirements described by the 
SCD (for pre-MCI) and SCD plus criteria (see introduction), we decided to in-
clude studies in which subjects reported memory impairment, in some cases 
with concerns (worries), and with an average age at onset for SCD of > 60 years 
old. 

2.2. Exclusion Criteria 

Clinical trials that assessed the effect of GBE on AD, dementia, or MCI were ex-
cluded from our evaluation. Clinical trials that included participants with an 
MMSE below 25 and/or participants from a mean age group below 50 years old 
were also excluded. Trials with combination therapies or focusing on any other 
condition where decline of cognition was not the target of the study were also 
not included. We have also eliminated study duplications and studies that did 
not focus on subjective cognitive decline. Moreover, articles in Chinese and Rus-
sian, which resulted from our search strategy, were also excluded due to lan-
guage limitations. 

3. Results 
3.1. Search Results and Selection of Included Studies 

We conducted a search on PubMed with the search terms defined above and 
identified 329 publications. The following diagram (Figure 1) displays the main 
search string: 

 

 
Figure 1. Number of identified studies identified by the search strategy. 
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After elimination of duplicates and studies that did not focus on subjective 
cognitive decline, only six clinical trials met our inclusion/exclusion criteria. Two 
extra publications were later included after reading key publications. Hence, our 
review is based on seven randomized, double-blind, placebo-controlled clinical 
studies (RCT) and one post hoc analysis [32] of an RCT assessing the effect of 
oral doses of standardized GBE in subjects who spontaneously reported memory 
complaints or age-related cognitive decline. 

An overview of the included studies is given in Table 1, while Table 2 sum-
marizes the major findings of these studies. 

3.2. Identified Studies with SCD Participants 

Identifying studies with SCD subjects was a challenge, as this terminology is not 
yet well established in clinical trials due to the lack of conceptual and methodo-
logical consensus. Hence, our approach to select studies was broader, including 
subjects with an MMSE above 25 (most of the studies included subjects with a 
higher MMSE) with self-reported cognitive complaints (showing concerns), 
mainly related to decline in memory. As discussed in the introduction, and  

 
Table 1. Overview of the selected clinical trials and their features fitting SCD and SCD plus criteria. 

Included Studies Length of 
treatment 

Daily Dosage Age group of 
participants 
(mean age) 

Features fitting SCD and SCD plus criteria 

[33]  
(Beck et al., 2016) 

short-term 
(8 weeks) 

240 mg/day standardized GBE 50 to 65 years 
mean age 57 ± 4.6 
years 

Subjects with subjective memory impairment; 
slightly below average cognitive performance; 
fitting age group 

[25] 
(Vellas et al., 2012)  
(GuidAge study) 
[32]  
(Scherrer, 2015)a 

long-term 
(5 years) 

240 mg/day standardized GBE ≥ 70 years 
mean age 76.4 ± 4.4 
years 

Subjects who spontaneously reported memory 
complaints, with or without concerns; fitting age 
group 

[34] 
(Grass-Kapanke et 
al., 2011) 

mid-term 
(12 weeks) 

240 mg/day standardized GBE 45 to 65 years 
mean age 55.3±5.7 
years 

Subjects with subjective cognitive  
impairment incl. memory complaints;  
subjects with concerns; perceived  
impairment for at least 3 months;  
fitting age group 

[35]  
(Brautigam et al., 
1998) 

mid-term 
(24 weeks) 

120 drops/day standardized GBE 
(ginkgo biloba alcohol/water extract 
-Geriaforce) undiluted and diluted 
(1:1) 

55 to 86 years 
mean age 68.9 ± 7.8 
years 

Subjects who spontaneously reported memory 
and non-memory domain complaints; subjects 
with concerns; fitting age group 

[36]  
(Allain et al., 1993) 

short-term 
(3 weeks) 

320 mg/day or 600 mg/day 
standardized GBE 

60 to 80 years 
mean age 69.3 ± 1.2 
years 

Subjects with mild to moderate memory 
impairment; fitting age group 

[37]  
(Rai et al., 1991) 

mid-term 
(24 weeks) 

120 mg/day standardized GBE > 50 years 
mean age 73.42 ± 
7.25 years 

Subjects with mild to moderate memory 
impairment; impairment for at least 3 months; 
fitting age group 

[38]  
(Taillandier et al., 
1986) 

long-term 
12 months 

160 mg/day standardized GBE > 60 years 
mean age 82.35 ± 
0.71 years 

Subjects with age-associated memory and 
non-memory complaints, onset within the last 5 
years, fitting age group 

aPost-hoc analysis of [25]. 
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Table 2. Summary of the selected clinical trials. 

Study Sample size and 
cognition status of 
ginkgo group at 
baseline 

Inclusion criteria Study type Age 
range/ 
Mean age 
(years) 

Total daily  
dose/ 
formulation/ 
duration 

Parameters/ 
Measurements 

Results 

[33] Becks  
et al., 2016 

61 (G = 31; P = 30) 
elderly volunteers 
with subjective 
memory 
impairment (SMI) 
- PRMQ 20.1 ± 3.8 
(perspective scale) 
- PRMQ 20.3 ± 3.0 
(retrosp. scale) 
- WASI 105 ± 6.3 
- CERAD-PLUS 
1.6 ± 31.2 

SMI indicated by at 
least one item 
answered with “rather 
often” or “very often” 
or at least five 
questions answered 
“sometimes” in 
PRMQ 
WASI IQ scale range 
≥ 85 to ≤115 
CERAD-PLUS with 
z-scores range −1 to 
+1 (to age, gender and 
educational level) or 
z-scores range −2 to 
+1 (maximum of 3 
subtests age, gender 
and educational level) 

Monocenter, 
randomized 
double-bind 
placebo 
controlled 

50 to 65 
years 
Mean age 
in ginkgo 
group 57.5 
± 4.6 years 

EGb 761 at 
240 mg/day 
for 56 ± 4 
days 

Primary goal: evaluate EGb 
761 efficacy by behavioral 
performance in the cognitive 
tasks, fMRI during cognitive 
task performance and TSST: 
1) Task-set-switching 

(cognitive flexibility) 
2) Go-NoGo task 
3) Delayed-response task 
4) Prospective memory 
5) Daily prospective memory 

(postcard) 
6) Task-related fMRI- 

BOLD-signals (cognitive 
tasks combined with fMRI 

7) The Trier Social Stress-Test 
(TSST) 

8) Safety 

1) Task-switch-cost decreased in GBE compared 
to placebo (Group × Time × Switch-Costs p = 
0.018, multiple tests uncorrected), indicating 
improved cognitive flexibility 

2) Go-NoGo-task reaction-times corrected for 
error-rates indicated a trend for improved 
response inhibition (p = 0.052) 

3) No significant treatment effect detected 
4) No significant treatment effect detected 
5) Only numerically improved performance in 

EGb group 
6) No significant treatment effect by fMRI-data (in 

all 4-task p > 0.05) 
7) No significant effect on salivary cortisol 
8) Extract was safe and well tolerated. Most 

frequent side effect was headache with higher 
prevalence in GBE group (59.4% versus 40% 
in placebo) 

[32] 
Scherrer 
et al., 
2015** 

2854 
community-based 
elderly subjects 
with spontaneous 
memory 
complaints without 
dementia at 
inclusion 
 
- MMSE 27.6 ± 1.9 
- Geriatric 
depression scale 6.7 
± 4.1 

Spontaneously 
reporting a memory 
complaint 
MMSE > 25 in GP’s 
office (in hospital site 
MMSE is done as 
complementary scale) 
Short anxiety battery 
test (Covi anxiety 
scale) < 6, (only if 
subjects screened at 
GP site) 
Geriatric depression 
scale < 15 
Participants with MCI 
were not excluded 

Post-hoc 
analysis 
(GuidAge 
study-Vellas 
et al. 2012) 

aged ≥70 
years 

EGb 761 at 2x 
120 mg/day 
for 5 years 

Primary goal: to evaluate EGb 
761 efficacy on conversion 
rate of memory complaint to 
dementia of Alzheimer type 
1) Time to event analysis 

using Fleming-Harrington 
test 

1) The hazard function for conversion to 
dementia in the placebo group was 
significantly different from that in the GBE 
treatment group (p = 0.0054), suggesting a 
late effect of EGb 761 

[25] 
Vellas et 
al., 2012 

2854 (G = 1406; P 
= 1414) 
community-based 
elderly subjects 
with spontaneous 
memory 
complaints to 
primary care 
practitioner 
without dementia 
at inclusion 
 
- MMSE 27.6 ± 1.9 
- Geriatric 
depression scale 6.7 
± 4.1 

Spontaneously 
reporting a memory 
complaint 
MMSE> 25 in GP’s 
office (in hospital site 
MMS is done as 
complementary scale) 
Short anxiety battery 
test (Covi anxiety 
scale) < 6, (only if 
subjects screened at 
GP site) 
Geriatric depression 
scale < 15 
Participants with MCI 
were not excluded 

Multicenter, 
double bind 
randomized 
parallel 
group 
placebo 
controlled 
(GuidAge 
study) 

aged ≥ 70 
years 
Mean age 
in ginkgo 
group 76.4 
± 4.4 years 

EGb 761 at 
120 mg bid for 
5 years 

Primary outcome: incidence 
of AD after 5 years. 
Furthermore: 
1) Annual cognitive, 

functional and dementia 
assessments by: MMSE, 
The Clinical Dementia 
Rating (CDR), The Free 
and Cued Selective 
Reminding Test (FCSRT), 
trail making test, verbal 
fluency, visual analogue 
scales, instrumental 
activities of daily living and 
geriatric depression scale 

2) Combined incidence of 
Alzheimer’s disease or 
mixed dementia (i.e., 
Alzheimer’s disease with a 
vascular component) 

3) Safety 

1) Primary outcome: After 5 years 61 
participants (out of 1406) in the ginkgo group 
were diagnosed with probable Alzheimer’s 
disease (1.2 cases per 100 person-years) 
compared with 73 participants (out of 1414) 
in the placebo group (1.4 cases per 100 
person-years; hazard ratio [HR] 0.84, 95% CI 
0.60 - 1.18; p = 0.306, but the risk was not 
proportional over time. 

2) In subgroup analysis significant differences in 
Alzheimer’s disease incidence were reported 
in men, people who consumed alcohol at 
baseline, and individuals who received ginkgo 
biloba extract for at least 4 years but this 
should be interpreted with caution. 

3) Incidence of adverse events was similar in 
both groups 

4) There was a problem with the predefined 
statistical test which was chosen assuming 
proportional hazards. Hazards were found to 
increase during study period 

5) The study was inconclusive due to lower than 
expected incidence of Alzheimer’s disease; the 
GuidAge trial was unable to reach primary 
endpoint criterion (decreased conversion to 
Alzheimer’s disease in 5 years of follow-up) 
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Continued 

[34] 
Grass- 
Kapanke  
et al., 2011 

300 (G = 149; P = 
147) subjects with 
very mild cognitive 
impairment 
(vMCI) reported 
spontaneously or 
upon inquiry; 
 
MMSE 27.8 ± 1.5 
WMS III Faces I+II 
33.9 ± 5.7 
WTS-DT 308.5 ± 
44.8 

Perceived cognitive 
impairment present 
for at least 3 months 
with widely preserved 
general cognitive 
function, MMSE ≥ 23, 
No indication of 
dementia 
Intact activities of 
daily living by inquiry 
(subtle difficulties are 
acceptable) 
At least one SD worse 
than mean of 
normative group in at 
least one cognitive test 
(WMS III Faces I+II, 
WTA-ALS, WTS-DT, 
TT) 

Multicenter, 
randomized 
double blind 
parallel 
group 
placebo 
controlled 
(exploratory
) 

range 45 to 
65 years 
Mean age 
in ginkgo 
group 55.3 
± 5.7 years 

EGb 761 at 
240 mg/day 
for a period of 
12 weeks 

Primary goal: assess treatment 
effects and tolerability of GBE 
in subjects below the age of 
retirement with very mild 
cognitive impairment (vMCI), 
also named mild mental 
impairment, MMI 
1) Wechsler Memory Scale 

III—Faces I and II (WMS 
III Faces I+II), 

2) Vienna Test System Work 
Performance Series 
(Arbeitsleistungsserie, 
WTS-ALS) 

3) Vienna Test System 
Determination Test 
(WTS-DT) 

4) Appointments Test 
(Termine Test, TT) 
5) Mental Balance Scale 

(Befindlichkeitsskala, BfS’) 
6) SF-36 Health Survey 

1) GBE showed better immediate recognition 
(WMSIII-Faces I; p = 0.04) and delayed 
recognition (WMSM III-Faces II; p = 0.27), 
but significant superiority was seen in 
subgroup of more impaired subjects (WMS 
III-Faces I and WMS III-Faces II, p = 0.02 
and p = 0.01 respectively). Thus, there is a 
trend in favor of EGb in memory. 

2) Significant improvements in concentration 
and fatigability (WTS-ALS; p = 0.01) 

3) No significant improvement in attention 
(WTS-DT; p = 0.21) 
4) Significant improvement in memory, free and 

delay recall (TT immediate recall p = 0.06 and 
TT delayed recall p = 0.03) for the more 
distinctly impaired subjects 

5) No effect in mental balance (BfS’; p = 0.92) 
6) Significant improvement in perceived 

physical health (SF36; p = 0.04) but not in 
mental health (p = 0.15) 

As an overall, cognitive effects were more 
pronounced and more consistent (p < 0.025 in 4 
of 5 tests) in subjects with lower memory 
function at baseline 

[35] 
Brautigam 
et al., 1998 

241 (G = 77 (HD); 
82 (LD); P = 82) 
non-institutionaliz
ed elderly 
individuals with 
self-reported 
memory 
complaints 
 
Mean MMSE 26.30 
± 2.31 for HD and 
26.01 ± 2.54 for LD 

Self-reported memory 
and/or concentration 
complaints 
MMSE≥20 
Beck Depression 
Inventory score<21 

Multicenter, 
randomized 
double blind 
placebo 
controlled 

range 
55-86 years 
Mean age 
in ginkgo 
group 68.9 
± 7.8 years 

Geriaforce 
(alcohol/water 
extract 3 
times/day for 
24 weeks 
High dose 
(HD):40 
drops (1.9 ml) 
undiluted 
ginkgo extract 
Low dose 
(LD):40 drops 
(1.9 ml) 
(ginkgo 
extract 1:1 
with placebo) 

Primary goal: efficacy and 
tolerance of two dosages of an 
alcohol/water extract of 
ginkgo biloba 
Psychometric test battery: 
1) Expanded Mental Control 

Test (EMCT) (measuring 
attention and 
concentration) 

2) Benton Test of Visual 
Retention-Revised 
(measures short term visual 
memory), 

3) Rey Test part 1 (measures 
short-term memory and 
learning curve) 

4) Rey Test part 2 (measures 
long term memory: 
recognition) 

5) Beck depression inventory 
6) Contrast analysis between 

treatments 
7) Side effects 
Subjective tests: 
8) Subjective perception of 

memory and concentration 
(Likert scale) 

1) No significant improvement in attention and 
concentration (EMCT; p = 0.935) 

2) Significant improvement of short-term visual 
memory (Benton test with contrast analysis; p 
= 0.0076) 

3) No significant improvement short-term 
memory and learning curve (Rey Test part 1 
(p = 0.652) 

4) No significant improvement in long term 
memory recognition (Rey Test part 2 (p = 
0.246) 

5) No significant differences in improvement 
perception of memory and concentration (p = 
0.258) and for severity of memory 
complaints, judged by the physicians (p = 
0.988). 

6) Significant differences between the groups: PL 
< HD < LD (p = 0.0076), which suggests that 
LD (low dose) is the optimal dose. 

7) Most frequent side effects were 
gastrointestinal complaints 

8) No relation was found between treatment 
groups and efficacy and tolerability 

[36] 
Allain  
et al., 1993 

18 (G1 = 18; G2 = 
18; P = 18; cross 
over study) 
elderly subjects 
with slightly 
age-related 
memory 
impairment 
 
MMSE 27.2 ± 0.9 

Non-dement 
MMSE range 25 to 28 
Cognitive impairment 
reflected objectively 
by a difference of 
more than 1 SD in 
comparison with a 
group of young 
subjects on an 
inclusion memory test 
(immediate recall of 
three lists of words) 

Single 
center, cross 
over, 
randomized, 
double 
blind, 
placebo 
controlled 

range 60 to 
80 yeas 
Mean age 
in ginkgo 
group 69.3 
± 1.2 years 

EGb 761 at a 
daily dose of 
320 mg or 600 
mg over 3 
weeks 
(Psychometric 
testing started 
1 h after 
administration) 

Primary goal: efficacy 
Psychometric battery 
(dual-coding test, words and 
drawings in relation to 
variable presentation times) 
1) Number of correct recalls 
of words and drawings 
2) Differences in the number 
of drawings and words 
recalled correctly (D/W) 
3) Presentation time at which 
a break was observed on the 
curves 

1) No significant differences between the 
treatments on word recall and drawings 
2)No significant differences on D/W differences 
3)Significant shift (p < 0.05) towards a shorter 
presentation time between ginkgo and placebo 
(break point at 480 ms and dual coding at 960 
ms VS break point 960 ms and dual coding 
beginning at 1920 ms. respectively), thus, there 
is an improvement in the speed of information 
processing 

https://doi.org/10.4236/aar.2020.93005


J. Gruenwald et al. 
 

 
DOI: 10.4236/aar.2020.93005 55 Advances in Aging Research 
 

Continued 

[37] Rai et 
al., 1991* 

31 (G = 12; P = 15) 
subjects with mild 
to moderate 
impairment of 
organic origin 
 
MMSE 26.8 

Signs of mild to 
moderate memory 
impairment of organic 
origin as classified by 
NINCDS-ADRDA1 
for a minimum of 3 
months 

randomized, 
double 
blind, 
parallel 
group 
placebo 
controlled 

aged ≥ 50 
years 
Mean age 
in gingko 
group 
73.42 ± 
7.25 years 

EGb 761 at 40 
mg 3-times a 
day for up to 
24 weeks 

Primary goal: efficacy 
Psychometric test: (measured 
at 0, 12 and 24 weeks) 
1)the Folstein Mini-mental 

State Examination (MMSE) 
2) the Kendrick Battery for 

the detection of dementia 
in the elderly 

3) computerized version of 
the digit recall task 

4) computerized version of a 
classification task 

5) latency of auditory event 
related potential, i.e. P300 

6)EEG 

1) No differences in MMSE 
2)Significant improvement on the digit copying 

sub-test of the Kendrick at weeks 12 and 24 (p 
= 0.022 and at p = 0.017) 

3) Significant improvement on the median 
reaction time of the classification task at 24 
weeks (p = 0.0259) 

4) Digit recall task at 24 week showed 
contradictory results 

5) No changes in latency 
6) Statistical decrease of frequency in the 1 to 3 

Hz waveband at 24 weeks 
EGb 761 has a beneficial effect on mental 
efficiency in elderly patients showing mild to 
moderate memory impairment of organic origin 

[38] 
Taillandier 
et al., 1986 
* 

166 (G = 80; P = 
86) subjects with 
cerebral aging 
disorders (mostly 
women) 
 
GCES 

Cerebral aging 
evaluated by means 
GCES, score ranging 3 
to 5 for at least two of 
the following six 
items: alertness, 
memory for recent 
events, mood, vertigo, 
headaches, tinnitus, 
without maximum 
severity score for 
more than two items 
21>Totals score<113 
INSEE scale: average 
2.88 
Hachinski ischemic 
score: 5.32 ± 0.21 

Multicenter, 
randomized, 
double blind 
placebo 
controlled 

aged ≥ 60 
years 
Mean age 
in gingko 
group 
82.35 ± 
0.71 years 

EGb 761 at 
160 mg/day 
for 12 months 

Primary outcome: efficacy 
1) Geriatric Clinical 

Evaluation Scale (GCES) 
2) General clinical evaluation 

(evaluation of the severity 
of impairment on the basis 
of clinical experience) 

3) Overall Evolution 
(improvement in 
comparison with the initial 
condition) 

4) Subgroup-analysis 

1) Significant improvement on GCES over 
placebo by the third month (p = 0.01). Effect 
increased over the course of time and greater 
for the most affected subjects at baseline. 

2) The severity of disorders showed significant 
differences from 6 months 

3) Significant differences in favor of GBE the 
distribution from 9 months 

4) Improvements were greater when history of 
disorder were longer than 2 years and when 
subjects were severely affected initially = > 
higher Hachinski score showed greater 
improvements 

Legend: SMI, Subjective memory impairment; PRMQ, Prospective and Retrospective Memory Questionnaire; WASI, Wechsler Abbreviated Scale of 
Intelligence; CERAD-PLUS, Consortium to Establish a Registry for Alzheimer’s Disease-Neuropsychological Battery (German edition); MMSE, 
Mini-Mental State Examination; IQCD, Informant Questionnaire on Cognitive Decline in the Elderly; CAMCOG, cognitive part of the Cambridge 
Mental Disorders of the Elderly Examination; SKT, Syndrom Kurz Test; MACQ, Memory Assessment Clinics Questionnaire; GCES, Geriatric Clinical 
Evaluation Scale; G: ginkgo group; P: placebo group. 1. The NINCDS-ADRDA Alzheimer’s Criteria defines eight cognitive domains which may be 
impaired in AD such as memory, language, perceptual skills, attention, constructive abilities, orientation, problem solving and functional abilities. 
*borderline study; **This is a post-hoc analysis from study conducted by Vellas et al 2012. This was a time to event analysis applying the Flem-
ing-Harrington test on the entire set of data. 
 

according to the SCD plus criteria, there are several features that increase the li-
kelihood of preclinical AD in individuals with SCD. These are subjective decline 
in memory rather than other domains of cognition, onset of SCD within 5 years, 
age at onset > 60 years, concerns (worries) associated with SCD, or feelings of 
worse performance than other groups of the same age group. Based on those 
qualities, we selected eight studies where at least some of the SCD and SCD plus 
criteria features were considered for subject inclusion into the clinical studies— 
see Table 1. The compliance to SCD and SCD plus criteria is stronger in recent 
clinical studies which were published after the SCD terminology and research 
concept definition of Jessen and colleagues [1] were established. However, none 
of the studies included subjects whose information about cognitive decline was 
supported by an informant, nor was information on the presence of the APOEε4 
genotype or biomarker evidence for AD provided. 

From the selected studies, two studies also enrolled subjects with very mild 
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cognitive impairment (vMCI) [34] or subjects with mild-to-moderate memory 
impairment of organic origin [37]. This illustrates the challenge posed by the 
high variability of terminology used when reviewing studies for SCD. In the 
study conducted by Grass-Kapanke and colleagues [34], the MMSE was 27.8 ± 
1.5 for the ginkgo group and 27.9 ± 1.4 for the placebo group, meaning no cog-
nitive impairment according to MMSE scale. Thus, this study was included in 
our review. A closer look into the study conducted by Rai and colleagues [37] 
showed that the MMSE for the ginkgo group was 26.8 while the MMSE for the 
placebo group was 24.3. Considering that the ginkgo group fulfills our inclusion 
criteria (MMSE above 25) but the placebo group does not, we considered this 
study as borderline. 

The study conducted by Taillandier and colleagues [38] might also be consi-
dered a borderline study. The reason is that it might include elderly individuals 
with a more severe cognitive impairment than just SCD. 

At this point, we would also like to mention that we have excluded from this 
review five clinical trials assessing the effect of GBE in healthy participants (out 
of the 24 articles excluded after full text review) [39] [40] [41] [42] [43]. While 
the age group and MMSE values of the included population in those studies fit-
ted our inclusion criteria, subjects were reported as cognitively intact/healthy 
subjects. No decline in any cognitive domain was mentioned. We concluded that 
these participants had no cognitive concerns or any sort of memory impairment 
and thus did not fit the basis of SCD criteria. Two other studies were excluded 
because they also included participants with MCI [44] [45]. 

3.3. Overview on Different Key Characteristics of the Studies 

The included studies were divided into various evaluated key parameters such as 
dosage of standardized GBE used, the length of treatment, and the age group of 
the participants included. An overview of the studies grouped by the evaluated 
key parameters is provided in the table below (Table 1). In general, two different 
standardized GBEs were used. The most common dosage of GBE used was 240 
mg/day over a minimum period of 8 weeks. All the studies included adults over 
45 years old. 

The length of treatments also varied between the selected studies. The treat-
ment duration varied from 3 weeks to 5 years. We divided them into short-term 
(meaning 3 weeks to 2 months), mid-term (meaning 3 months to 6 months), 
and long-term (meaning 12 months to 5 years) treatments. 

In terms of outcomes measured to evaluate the efficacy of standardized GBE, 
all the included studies used different psychometric tests to assess cognitive 
changes. Different cognitive tasks were used to collect information on cognitive 
parameters such as short-term and long-term memory, cognitive flexibility, reac-
tion time, alertness, attention, mood, MMSE tests, health surveys (SF36), and 
others. Still, all studies showed positive effects in at least some areas of cognition 
(see Table 2). 
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4. Discussion 

Here, we present a literature-based current overview on the effects of standar-
dized GBEs on SCD. As mentioned before, SCD can be regarded as an early 
stage of dementia, a long evolutive process lasting more than a decade. Previous 
findings report that there are differences in cognitive tests among individuals 
before they have a confirmed diagnosis of dementia, with differences developing 
a decade or more earlier. This is followed by a steeper decline three to four years 
prior to diagnosis. Thus, the pre-dementia phase is divided into different periods 
of decline: A first stage, with slow cognitive decline, and a second step with a 
faster decline in a shorter period of time. This probably reflects distinct patho-
genic steps [46]. The manifestation onset of SCD occurs ahead of any trackable 
clinical impairment and there is no age cutoff at the onset. Since the first de-
scription of SCD more than 20 years ago, several terminologies have been used 
in clinical trials, e.g. subjective cognitive impairment, subjective memory de-
cline, memory complaints [1]. This made the selection of studies for this review 
not a straightforward process. SCD awareness as a risk factor for incidences of 
dementia is increasing. Standardized GBEs have shown to have specific effects 
on cognitive functions that extend beyond the improvement of general memory 
performance. 

Based on our inclusion criteria, eight randomized clinical studies were se-
lected. From these, six studies showed positive outcomes in at least one eva-
luated cognitive parameter [33]-[38] and one study was inconclusive (GuidAge 
study) [25]. A post hoc analysis of that same study found a delayed effect of 
conversion to dementia for a subgroup treated with specific standardized GBE 
for more than 4 years [32]. The comparison between the studies is not straight- 
forward as the studies varied in dose used, duration, and outcomes measured. It 
is important to mention that none of the selected studies completely fulfilled the 
SCD or SCD plus criteria features. Although memory complaints might result 
from many acute psychiatric and/or neurological conditions, the specific scope 
of SCD lies in its power to detect AD in otherwise still asymptomatic elderly 
subjects. A possible explanation for the lack of full compliance with both SCD 
and SCD plus criteria could be attributed and/or linked to the relative juvenile 
nature of the SCD concept definition and its research area. Nevertheless, and 
based on the included studies, we evaluated the effect of GBE in SCD based on 
three key parameters: the dosage of standardized GBE used, the length of treat-
ment, and the age group of the participants. 

4.1. Effects Due to Duration of Treatment 

Half of the included studies used a specific standardized GBE at a dose of 240 
mg/day but treatment periods varied from weeks to years. When given to sub-
jects with SCD for short-term periods (3 weeks to 2 months), GBE showed a 
positive outcome in terms of cognitive flexibility. The extract improved cognitive 
flexibility in the absence of significant changes in brain activation, meaning that 
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there was no increased recruitment of neural systems and/or resources. Moreo-
ver, there was a trend towards speed-accuracy tradeoff in the Go/NoGo task. 
The authors suggested that GBE might induce mild prefrontal dopaminergic 
enhancement, but further additional tests are necessary to assess these effects on 
dopaminergic systems [33]. At higher doses, the same standardized GBE (320 
and 600 mg/day) improved the speed of information processing in elderly sub-
jects [36]. 

Mid-term treatment periods (3 to 6 months) with standardized GBE at a dose 
of 240 mg/day) also induced improvements in cognitive domains including con-
centration, visual and verbal memory as well as aspects of subjective well-being 
(physical health) in middle-aged adults (45 to 65 years old) [34]. This is in line 
with a previous study conducted in patients with more severely impaired cogni-
tive functions. Patients with a diagnosed amnestic mild cognitive impairment 
(aMCI; MMSE 25.6 ± 1.3 in ginkgo group) over the age of 55 years (mean age in 
ginkgo group 65 ± 7 years old) taking a standardized GBE (240 mg/day) for 6 
months improved their neuropsychiatric symptoms (NPS) as well as attention, 
psychomotor speed, and executive functioning. Due to its effects on neuropsy-
chiatric symptoms (NPS) and executive function, GBE treatment significantly 
improved MCI symptoms, which are known to be associated with faster cogni-
tive decline and a higher risk of developing AD [45]. Moreover, in patients with 
MCI taking a GBE 120 mg twice daily for at least 6 months, it was suggested that 
this might improve dual-task-related gait performance [47]. Lower daily doses of 
standardized GBE (120 mg/day) also showed beneficial effects on mental efficacy 
in elderly subjects [37]. 

When the same dose of a standardized GBE (240 mg/day) was used for long- 
term treatments (over 5 years; GuidAge study) no similar positive results were 
observed in subjects with spontaneous memory complaints [25]. However, in 
this study, the power to detect the rate of conversion from memory complaints 
to AD was lower than expected, suggesting that detecting statistical significances 
between the treatments might be difficult (134 detected events versus an antic-
ipated total of 338 events). In a protocol-specified subgroup analysis in which 
conversion rates were compared for each year of the study, a significant treat-
ment-by-time interaction for the incidence of AD was observed (p = 0.043), 
suggesting that the hazard ratio was not constant over time. Moreover, the post 
hoc analysis conducted by Scherrer et al. [32] on the same study suggested a de-
layed effect of standardized GBE on cognitive decline. This is in line with an ear-
lier study conducted by Taillandier and colleagues [38], where the same standar-
dized GBE at a lower daily dose (160 mg/day) showed significant improvements 
on the geriatric clinical evaluation scale in elderly subjects. 

Considering the variability of treatment schedules used in the trials included 
in this review, it is difficult to point out which duration of treatment is optimal 
for observing a positive effect from standardized GBE treatments on cognitive 
parameters in SCD. We suggest that a period of 6 month minimum (short-term) 
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up to years (long-term) would be necessary to ascertain a stronger beneficial ef-
fect. However, more clinical trials are needed. 

4.2. Effects Due to Dose 

Based on the included studies, standardized GBEs have shown minimal relevant 
side effects. Treatment with doses up to 240 mg/day were reported to be safe and 
well-tolerated. This is in line with a recent systematic review which concluded 
that standardized GBEs result in an improvement in cognition and daily activi-
ties when a dose of 240 mg is used [21] [48]. Similar findings regarding dosage 
were reported by Yuan and colleagues [20], where a dose greater than 200 
mg/day of GBE for at least 5 months was necessary to support the beneficial ef-
fects in people with dementia. It seems that a dose of 240 mg per day of a stan-
dardized GBE might be beneficial for SCD. 

4.3. Effects Due to Participants’ Age 

The age of the participants might also play a role on the outcomes obtained from 
the clinical trials. Two studies reported improvement in cognitive functioning 
and aspects of subjective well-being in SCD participants in the age group be-
tween 45 and 65 years. Both studies used the same dose of GBE (240 mg/day) for 
short to mid-term treatments (2 to 3 months) [33] [34]. Positive cognitive effects 
were also observed for participants with a mean age of 69 years (the age of par-
ticipants ranged from 55 to 86 years of age) [35] [36], including short-term visu-
al memory as well as improvement of the speed of information. However, the 
studies used different standardized GBEs (320 and 600 mg/day) [36] and Geria-
force at high and low doses [35]) for short to mid-term schedule treatments (3 
weeks and 6 months, respectively). 

The remaining four studies included elderly subjects with a mean age above 
70 years [25] [32] [37] [38]. Only two of the studies showed beneficial effects on 
mental efficiency [37] and overall improvement on the geriatric clinical evalua-
tion scale (GCES). The GCES evaluates elderly subjects in an overall manner 
such as intellectual functions (memory, alertness, attention), mood, social inser-
tion, neurosensorial disturbances [38]. Longer treatment regimens (240 mg/day 
of GBE for 5 years) did not reduce the risk of progression to AD in older subjects 
(mean age of participants 76.3 ± 4.4 years) [25]. However, and as mentioned be-
fore, the hazard rate for conversion to dementia in the placebo group was signif-
icantly different from that in the ginkgo group, which suggests a delayed effect of 
the extract [25] [32]. In contrast, in a study conducted on normal or mild cogni-
tive impairment in older subjects with a mean age of 79.1 years (n = 3069; GEM 
study), the same standardized GBE (240 mg/day and a median follow up of 6.1 
years) did not reduce cognitive decline in older adults [44]. Additionally, in a 
pilot study, GBE (240 mg/day) for 3.5 years neither altered the risk of progres-
sion from normal to Clinical Dementia Rating (CDR) = 0.5, nor did it protect 
against a decline in memory function. It is important to mention that this study 
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had limited statistical power, and the population was older than 85 years [49]. 
A possible explanation why the benefits of GBE are more marked in subjects 

at a “younger age” (45 to 65 years old) could be because they maintained higher 
resources to respond with synaptic plasticity than in older subjects. Also, the 
beneficial effects of GBEs on the cardiovascular system might be less significant 
at a later age stage as they cannot compensate for the age-related negative changes 
of the cardiovascular system. 

4.4. Safety Aspects of Standardized GBE 

Based on the included studies and their safety evaluations of standardized GBE, 
no serious side effects occurred. In all the studies, the extracts had the same 
safety profile as the placebo treatments. Even long-term administration of stan-
dardized GBE (240 mg daily) did not affect vital signs, physical functions, or 
neurological functions. Thus, the use of standardized GBE, even over long pe-
riods of time, is reported to be safe and well-tolerated. 

5. Conclusions 

Due to the highly different studies included in this review, a clear conclusion 
about the necessary treatment duration or the best recommended age to start the 
intake of standardized GBE in order to prevent dementia cannot been drawn. 
Also, apart from one study conducted by Beck and colleagues [33], which fol-
lowed more closely the SCD and SCD plus criteria features, most of the included 
studies were published before the SCD definition of Jessen et al., 2014 and thus 
have limitations regarding the fulfilment of SCD plus criteria. So, there is a clear 
need for new well-designed clinical studies addressing SCD and standardized 
GBEs. Although this review has limitations regarding SCD inclusion criteria, it 
already yields a hypothesis regarding the effect of ginkgo on these early phases of 
cognitive decline. Firstly, a dose of 240 mg daily seems to be optimal. This dose 
was reported to be safe and well tolerated. Secondly, long-term treatments of at 
least 6 months might be necessary to observe beneficial cognitive effects of stan-
dardized GBEs on SCD subjects. Finally, standardized GBEs showed positive ef-
fects on cognitive flexibility and improved attention and memory (verbal and 
non-verbal) as well as general well-being in SCD subjects. These effects were 
stronger in “younger” subjects (between 45 to 65 years old). Despite the positive 
effects, the clinical evidence on this very specific participant group with no ob-
vious clinical cognitive impairment is still limited to a few trials, thus replication 
of clinical studies is warranted. 

It is important to keep in mind that an international working group is conti-
nuously working on research criteria for SCD in the context of preclinical AD. 
Several methodological issues still need to be addressed before a clear evalua-
tion method for SCD complaints can be developed. SCD is largely based on self- 
reporting, and there is neither a neuropsychological test score nor any accepted 
self or observer/informant scale to classify an individual with SCD. Thus, SCD 
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assessments vary in research settings, emphasizing the need for harmonized cri-
teria [50]. Subsequently, a constant follow-up of the guidelines is recommended. 
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