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Abstract

Background: Ginkgo biloba extract EGb 761° is widely used to treat various
types of vertigo. Aims: An exploratory trial was conducted to evaluate the ef-
ficacy of EGb 761® in addition to vestibular exercises in central vestibular
vertigo caused by vertebro-basilar ischaemia. Subjects and Methods: In this
randomised, placebo-controlled, double-blind trial, 40 patients were enrolled
in the vertigo clinic of a neurological university hospital and treated with dai-
ly doses of 240 mg EGb 761 or placebo for a period of 180 days. All patients
regularly performed vestibular exercises in addition. Efficacy was assessed
using: a visual analogue scale for the patients to rate the overall intensity of
vertigo; a numeric scale for physician-rated change; a vertigo score based on
intensity, duration, and frequency of vertigo; and electronystagmography.
Results: Until day 180, the mean patient-rated intensity of vertigo decreased
by 46% during EGb 761 treatment and by 19% with placebo (p < 0.05 for
between-group difference). The vertigo score decreased at a significantly
greater rate in the EGb 761° group compared to the placebo group. Nystag-
mus or other eye movement disorders were present only in small subgroups
of patients without sufficient statistical power to detect differences between
treatment groups. Conclusions: EGb 761 alleviated vertigo caused by ischae-
mic lesions in the brainstem or cerebellum in patients undergoing vestibular
exercises.
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Vertigo, Dizziness, Vestibular Exercises

1. Introduction

Vertigo and dizziness are not disease entities unto themselves; instead, they are
key symptoms of various diseases of differing etiologies, including dysfunction
of the vestibular system, both peripheral and central. Cerebrovascular disease
can lead to ischaemic lesions in the brainstem or cerebellum and thus cause cen-
tral vestibular vertigo/dizziness. This form is one of the three most frequent
types of vertigo observed in a large outpatient vertigo clinic [1]. Acute vertigo
has a profound impact on patients’ well-being and impairs the quality of life
significantly [2].

Dizziness (used as a term that includes vertigo) ranks among the most com-
mon complaints in medicine, affecting 15% - 35% of the general population at
some point in their lives [3]. In a nationally representative sample in Germany,
the 12-month prevalence of dizziness or vertigo was 22.9% [3]. In the 2008 Na-
tional Health Interview Survey in the USA, it was estimated that 11.5% of adult
Americans had experienced dizziness in the past 12 months [4] and 14.8% had
dizziness or balance problems [5]. The incidence increases by age; about one in
three elderly persons (265 years old) suffer from dizziness or balance problems
[3].

The quantified Ginkgo biloba extract EGb 761® has been used successfully
since the mid-seventies for the treatment of dementia [6]. Furthermore, con-
trolled clinical trials have confirmed symptomatic improvement including ver-
tigo in patients with mild cognitive deficits [7] [8]. In three independent me-
ta-analyses, the efficacy and safety of EGb 761® were demonstrated in patients
with cognitive impairment and dementia. In addition, it was shown that dizzi-
ness had a significantly lower incidence in the EGb 761° group than in the pla-
cebo group [6] [9] [10].

Nonclinical investigations underlined that the drug has neuroprotective ef-
fects, attenuates age-related deficits in neurotransmitters, improves microcircu-
lation and blood rheology, has free radical-scavenging effects, improves mito-
chondrial function, and enhances neurogenesis [11]. Furthermore, EGb 761° has
been proven to accelerate vestibular compensation after unilateral labyrinthec-
tomy or vestibular neurectomy in animal studies [12] [13] [14]. In particular, it
improved the recovery of spontaneous nystagmus, postural asymmetry, and lo-
comotor deficits, as well as the restoration of neuronal firing rates and synaptic
reoccupation in the deafferented medial vestibular nucleus. In placebo-controlled
clinical trials, EGb 761® alleviated vertigo [15] and postural sway amplitudes
[16] after peripheral vestibular lesions, the latter in combination with vestibular
exercises. Vestibular rehabilitation has been shown to improve balance, dizzi-

ness, and quality of life in central vestibular disorders [17].
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The present monocentric, exploratory trial applied a vertigo score that had
been developed by specialists at the University Hospital of Liibeck, Germany. It
was conducted in a pilot manner to investigate the efficacy of EGb 761 in faci-
litating the effects of vestibular rehabilitation to alleviate vertigo and associated
physiological measures in patients with central vestibular vertigo/dizziness due

to ischaemic lesions of the brainstem or cerebellum.

2. Subjects and Methods

2.1. Patient Selection

In a double-blind, placebo-controlled clinical trial (ISRCTN14486389), we enrolled
40 patients aged 30 to 75 years presenting with permanent or recurrent central
vestibular vertigo due to either transient ischaemic attacks or infarctions in areas
supplied by the vertebro-basilar arteries; these incidents had to have occurred at
least 3 months ago. The diagnosis was ascertained by extensive medical history,
neurological examination, oculomotor testing, posturography, and computed
tomography.

Vertigo was quantified by a score ranging from 0 to 35 (described in detail in
Section 2.3) based on its intensity, frequency, and duration. A minimum score of
5 was required for inclusion. Exclusion criteria were: other causes of vertigo,
dizziness, ataxia, or eye movement disorders, e.g. peripheral vestibular lesions,
congenital nystagmus, drugs, low blood pressure, or cardiac arrhythmia; severe
hemiparesis; aphasia; dementia; Parkinson’s disease. Patients taking perfu-
sion-enhancing drugs, haemorheologically active agents or drugs to treat vertigo
were also not enrolled. Written informed consent was obtained from all patients

prior to enrolment.

2.2. Procedures

The trial protocol was approved by the ethics committee of the university. The
trial was performed in accordance with the applicable versions of the Declara-
tion of Helsinki and the Guideline for Good Clinical Practice as well as national
laws.

After a 14-day single-blind placebo run-in period, patients were randomly al-
located to receive either Ginkgo biloba extract EGb 761 capsules (EGb 761 is a
registered trademark of Dr. Willmar Schwabe GmbH & Co. KG), 120 mg twice a
day for 180 days, or an equal number of placebo capsules of identical appearance
and flavour. All patients had to perform standardised vestibular exercises once
daily [15] [18]. Patient numbers and treatments were matched by a validated
computer program. Drug and placebo packs were identical in appearance and
were allocated to patients in ascending order of patient numbers.

The investigational product, EGb 761%, is a dry extract from Ginkgo 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
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2.6% - 3.2% bilobalide. It contains less than 5 ppm ginkgolic acids.

2.3. Outcome Measures

The primary outcome measures were a visual analogue scale (VAS) ranging from
0 (no complaints) to 100 (very severe complaints), on which the patients indicated
the global severity of their vertigo and ataxia complaints, and a numeric scale
from 1 (returned to normal) to 6 (markedly deteriorated), on which the physi-
cian rated the global change of the patients’ vertigo.

As a secondary outcome measure, multiple eye movement parameters quanti-
fied by DC electronystagmography were assessed. Furthermore, intensity (I),
duration (D), and frequency (F) of vertigo were to be rated by the patients in a
questionnaire along 5-point scales, from which the vertigo score (S), developed
by the investigator, was calculated according to the formula:

S=Ix(D+F)

with intensity (I), duration (D) and frequency (F) all rated along 5-point scales
(I: 0 = no vertigo, 5 = very severe vertigo; D: <1 minute = 1, >1 minute and <1
hour = 2, >1 hour and <1 day = 3, >1 day and <2 weeks = 4, >2 weeks or all the
time = 5; F: <1 attack per month = 1, >1 attack per month and <1 attack per
week = 2, 21 attack per week and <1 attack per day = 3, 21 attack per day and <1
attack per hour = 4, >1 attacks per hour = 5).

The vertigo score focusses on quantifying the intensity, duration, and fre-
quency of vertigo symptoms, analogous to the vestibular-balance section of the
Vertigo Symptom Scale [19], which has proved itself as a rather reliable measure
and has been used frequently, also in recent studies of vertigo [20].

All the aforementioned tests and assessments, a complete neurological ex-
amination, safety assessments and drug dispensation were performed on days 0
(baseline), 60, 120 and 180. In addition, laboratory blood analyses (blood cell
counts, haemoglobin, creatinine, blood glucose, alanine transaminase and gam-

ma-glutamyltransferase) were carried out at enrolment and at study exit.

2.4. Sample Size and Statistical Analysis

The statistical analysis was planned on an intent-to-treat (ITT) basis. The sample
size was calculated for a comparison of the change in patient-rated global sever-
ity of vertigo. The assumption of an advantage in favour of EGb 761® of at least
0.7, a significance level of 0.05 and a power of 80% resulted in an estimated sam-
ple size of 2 x 20 patients. The confirmatory analysis was based on a one-sided,

exact U-test.

3. Results

Figure 1 shows a flowchart of the enrolment and intervention allocation, fol-
low-up, and data analysis with number of subjects for each treatment. Of the 40
patients enrolled, 21 were randomly allocated to EGb 761° treatment and 19 to

placebo. Five patients in the EGb 761® group discontinued the study prematurely.
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Patients enrolled

(n =40)
\
| |

Randomised to EGb 761°® group Randomised to placebo group

(n=21) (n=19)

Intake of EGb 761°® Intake of placebo

(n=21) (n=19)
Discontinuation (n = 5) Discontinuation (n = 2)
- Withdrawal of consent (n = 3) - Withdrawal of consent (n = 1)
- Adverse event (n = 2) - Adverse event (n = 1)
Analysed (n =18) Analysed (n = 18)
Excluded (n = 3) due to drop-out Excluded (n = 1) due to drop-out
before first follow-up assessment before first follow-up assessment

Figure 1. Flowchart presenting the recruitment and intervention allocation, and progress
through the study.

Reasons were withdrawal of consent (n = 3) or adverse events (n = 2; pancreati-
tis, diarrhoea). In the placebo group, one patient withdrew consent and one
dropped out due to an adverse event (haemorrhage in basal ganglia). Due to the
discontinuation, no efficacy data was available for four of these patients after
baseline (EGb 761®: n = 3; placebo: n = 1).

Data from the remaining 36 patients (18 per treatment group) were included
in the ITT analysis. Demographics and baseline characteristics are shown in Ta-
ble 1.

The patient-rated global severity of vertigo complaints (Table 2, Figure 2)
showed a noticeable difference to placebo already at day 60, which further in-
creased until day 180. The mean improvement was significantly greater (p =
0.012, Mann-Whitney U-test, two-sided) in the EGb 761® group (by 46%) than
in the placebo group (by 19%).

For the physician’s global rating, a slight improvement in both treatment groups
was seen at day 120, which continued to increase in the EGb 761®-treated pa-
tients until day 180. However, the numeric difference in favour of EGb 761° was
not statistically significant (Table 2).

Among the secondary outcome measures, the vertigo score indicated a statis-
tically significant advantage (p = 0.04) for the EGb 761° group at day 180 (Table
2, Figure 3).

Most of the patients (n = 27) showed eye movement disorders due to brainstem-
cerebellar dysfunction. Twenty-two of them had pathological nystagmus, as
follows (multiple forms possible):

e spontaneous nystagmus (EGb 761%: n = 3; placebo: n = 2),

e downbeat nystagmus (EGb 761 n = 1; placebo: n = 1),

DOI: 10.4236/nm.2022.133008

95 Neuroscience & Medicine


https://doi.org/10.4236/nm.2022.133008

W. Heide et al.

Table 1. Demographics and baseline characteristics, absolute and (relative) numbers are

shown if not stated otherwise.

EGb 761° Placebo Value*
(N = 18) (N = 18) P
Gender male 11 (61) 15 (83) 0.079
Age (years) [median (range)] 63 (42 - 74) 55 (45 - 72) 0.066
Location of ischaemic lesion
cerebellum 2 1
brainstem 15 15
multiple 1 2
Nystagmus
spontaneous 3 2
downbeat 1 1
gaze-evoked 7 5
positional 5 2
head-shaking 9 3
Patient’s global rating of
severity (VAS) at baseline 45.0 (30.0; 55.0) 27.5 (20.0; 40.0) 0.031
[points, median (95% CI)]
Vertigo score at baseline
12.0 (8.0; 12.0) 10.0 (8.0; 15.0) 0.775

[points, median (95% CI)]

*two-sided p-values of U-test unless stated otherwise.

Table 2. Changes in clinical outcome measures* from baseline to day 120 and day 180,

respectively.
EGb 761° Placebo
-Value*
(N = 18) (N = 18) p-value
Patient’s global rating of severity (VAS, 0 - 100)
-17.8 -3.9
h t day 120 0.012**
change at qay (=26.7; —8.8) (=15.0; 7.2)
h t day 180 204 68 0.04
cnange a a .
& Y (=30.7;-10.1)  (~18.0; 4.4)
Physician’s global rating of change”
t day 120 30 32 0.31%
a a .
Y (2.5;3.5) (2.6; 3.8)
t day 180 26 32 0.19
a a .
Y (2.1;3.1) (2.6;3.7)
Vertigo score
h t day 120 73 29 0.14
change a a .
& Y (~11.5; —3.0) (=5.2; ~0.6)
h t day 180 78 27 0.04
change a a .
& Y (-12.4; -3.1) (=5.0; ~0.4)

*means and 95% confidence intervals, two-sided p-values of U-test unless stated other-

wise; **one-sided p-values; “1 = returned to normal, 2 = markedly improved, 3 = slightly

improved, 4 = unchanged, 5 = slightly deteriorated, 6 = markedly deteriorated.
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Figure 2. Decrease from baseline (day 0) in patient-rated global severity (VAS) of vertigo and ataxia during
treatment (means and 95% confidence intervals; *p < 0.05, Mann-Whitney U-test).
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Figure 3. Decrease from baseline (day 0) in vertigo score during treatment (means and 95% confidence in-
tervals; *p < 0.05, Mann-Whitney U-test).

e gaze-evoked nystagmus (EGb 761%: n = 7; placebo: n = 5),
® positional nystagmus (EGb 761%: n = 5; placebo: n = 2), or
e head-shaking nystagmus (EGb 761% n = 9; placebo: n = 3).
The frequency of occurrence of each type of nystagmus decreased in both
groups. After 120 days of treatment, head-shaking nystagmus was still present in

one patient of each group. Due to the small numbers of patients affected with
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each single type of nystagmus, differences between EGb 761® and placebo re-
garding remission of pathological nystagmus were not statistically significant (y*
test).

Furthermore, no significant effects were found on ocular motor disorders
such as saccadic dysmetria (n = 8), low gain of smooth pursuit and optokinetic
nystagmus (n = 17), impaired fixation suppression (n = 16), hyperexcitability (n
= 4) or directional asymmetries (n = 10) of the vestibulo-ocular reflex, or im-
paired head tilt suppression of post-rotatory nystagmus (n = 12). The statistical
power needed to achieve meaningful between-group comparisons was not
reached due to the small numbers of patients who exhibited just one condition
each. As each type of nystagmus was present in only a few patients, the study
objective of finding neurophysiological correlates of subjective vertigo could not
be attained.

EGb 761® was well tolerated. Laboratory tests did not reveal any clinically re-
levant deviations in either treatment group. One nonserious (infection with
herpes zoster) and two serious (acute pancreatitis, vertebral fracture) adverse
events occurred in the EGb 761° group, which were all not related to the study
medication. For another nonserious adverse event (diarrhoea), a possible rela-
tionship with EGb 761® intake remained unclear albeit unlikely. From a patient
of the placebo group, one serious adverse event (hypertensive haemorrhage in

the left basal ganglia) was reported.

4. Discussion

Our exploratory, monocentric, randomised, controlled study, run in a pilot set-
ting, demonstrates a significant therapeutic effect of EGb 761° on subjective ver-
tigo and dizziness in patients with ischaemic lesions in the central vestibular
system who were undergoing vestibular exercises. The patients’ favourable glob-
al perception of improvement was supported by the results of the vertigo score,
which takes the intensity, duration and frequency of vertigo into account.

The mechanism underlying this clinical effect is still a matter of scientific dis-
cussion. A combination of synergistic mechanisms is most likely. In addition to
a general psychotropic effect, a specific effect on neuronal recovery in the central
vestibular system might be considered in light of the experimental literature
[12]. It remains to be elucidated to what extent, after ischaemia, improved mi-
crocirculation [21], energy metabolism [22], or enhanced neurogenesis and
synaptogenesis [22] play a role. In rats with vestibular deafferentation, Lindner
et al [12] recently demonstrated experimental evidence that EGb 761® appears
to modulate vestibulo-ocular motor, vestibulo-spinal, and cortico-striatal net-
works and improves spatial exploration indicating additional effects on vestibu-
lo-hippocampal circuits.

We did not find any physiological correlate for the therapeutic effect in our
patients, since a significant improvement of associated deficits such as nystag-

mus or other eye movement disorders could not be shown. This, however, may
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be due to two reasons. First, the number of patients in each subgroup of oculo-
motor symptoms was too small for achieving meaningful between-group com-
parisons. Second, it is known that, in contrast to peripheral vestibular lesions,
vertigo of central vestibular origin poorly correlates with the intensity of nys-
tagmus [23]. It is important to note that many of these patients, as well as those
with neurodegenerative cerebellar ataxias [24], are not necessarily disabled by
their nystagmus, but more by their impaired balance and disequilibrium or ver-
tigo, which could be improved by EGb 761® and vestibular exercises in our
study.

Our findings support the results reported from other randomised, place-
bo-controlled trials. Enhanced vestibular compensation in patients with peri-
pheral vestibular lesions was observed by Hamann [25] when a standardized ex-
ercise programme was combined with EGb 761® treatment. Others found im-
provements in patients’ subjective ratings as well as in objective measures (e.g.,
electronystagmography, cranio-corpography) in patients with vestibular vertigo
not specified by location [15] [26] [27]. From a study in patients with central or
peripheral vertiginous syndromes, Sokolova et al [28] reported improvements in
clinical symptoms and balance tests that were comparable between EGb 761®
and betahistine. Notably, EGb 761® treatment alleviated dizziness and vertigo
associated with dementia (Alzheimer’s disease, vascular dementia) in rando-
mised controlled trials [29]. These findings indicate that EGb 761® has an effect
on basic mechanisms related to the perception of balance.

Due to the monocentric setting, our trial was planned and conducted with a
small sample size. This can be considered a limitation of our study. Nevertheless,
the sample size estimate indicated a reasonable statistical power, and conducting
the study at the one clinical site which had developed the vestibular training en-
sured a relatively uniform implementation of the exercise program.

Another limitation is that patients in the placebo group were slightly younger
and more often male compared to those in the EGb 761° group. However, a bias
in favour of EGb 761° is unlikely considering both the facts that previous trials
with EGb 761® did not suggest different treatment effects in men and women
and that it is not very likely that older patients respond more readily to the ves-
tibular training than the younger ones.

At baseline, the VAS rating of the global vertigo score in the placebo group
was significantly lower than in the EGb 761° group. Although we cannot rule
out that this baseline difference might have influenced the differential improve-
ment of VAS scores during treatment, this appears rather improbable, since the
quantitative vertigo score did not show a significant difference in baseline meas-
ures and improved significantly more during EGb 761° treatment than under
placebo as well.

The safety profile of EGb 761® seen in the present study is in line with results
from earlier trials and long-standing clinical use. The drug is safe and tolerable

and no indication for new drug-associated risks has become apparent.
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5. Conclusion

Ginkgo biloba extract EGb 761° alleviated vertigo/dizziness in patients with ischae-
mic lesions in the central vestibular system that underwent vestibular and bal-
ance training. It may therefore be considered a valid treatment option to en-
hance and accelerate vestibular compensation after ischaemic events in verte-
bro-basilar circulation and may improve the quality of life in these patients [2]
[17]. Thus, it might enrich the still rather limited spectrum of drugs that show
potential for the symptomatic treatment of vertigo or other disequilibrium problems
in patients with lesions of central vestibular structures [30]. However, this effect
needs to be confirmed in a larger randomised, controlled trial on a more homo-
geneous population of vertigo patients with ischaemic brainstem or cerebellar

lesions.
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