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ABSTRACT

Introduction: Owing to the lack of any standard treatment,
subjective tinnitus can be debilitating, manifesting a varied
population response to tinnitus management. There is, therefore,
an unmet need to optimise the existing treatment options and
generate data to help physicians provide the best possible care
for individual patients.

Aim: To compare the effectiveness and safety of Ginkgo biloba,
vinpocetine, and piracetam as a single agent and their Fixed
Dose Combination (FDC) in patients with subjective tinnitus.

Materials and Methods: Patients with complaints of subjective
tinnitus were enrolled in this longitudinal cohort, single centre
study which was conducted at Outpatient Clinic of the ENT
Department of Justice KS Hegde Charitable Hospital, Karnataka,
India. Patients received one of the five treatments, oral route,
three times a day, {group 1: Ginkgo biloba (40 mg); group 2:
vinpocetine (5 mg); group 3: piracetam (400 mg); group 4: FDC
of Ginkgo biloba (60 mg) and piracetam (400 mg); group 5: FDC
of Ginkgo biloba (60 mg), piracetam (800 mg) and vinpocetine

(5 mg)} and were followed-up for six weeks using a modified
version of Tinnitus Handicap Inventory (THI) and Visual Analogue
Scale (VAS), before and after the treatment. Data for safety were
also recorded. The association between each attribute and the
presence of tinnitus was assessed through chi-square tests.

Results: A total of 130 out of 149 enrolled patients completed
the study. All the groups showed significant improvement in the
severity of symptoms at the end of six weeks as assessed by
the modified THI and VAS scores. The improvement was found
to be better in group 5 than in other groups, which was evident
from the percentage improvement at the end of the treatment
compared to other groups. No adverse drug reactions were
associated with any of the treatment groups.

Conclusion: Though all the drugs were found to be effective
and safe in reducing the intensity of subjective tinnitus, FDC
of Ginkgo biloba-piracetam-vinpocetine may be considered a
better alternative than Ginkgo biloba-piracetam combination
and Ginkgo biloba, piracetam, or vinpocetine as single agents.
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INTRODUCTION

Tinnitus is the perceptional expression of any sound in the absence
of a corresponding external acoustic stimulus. Tinnitus may be
rhythmical or pulsatile, constant or intermittent, localised to one or
both ears, centrally within the head, abrupt or insidious in onset,
and temporary or longstanding [1]. The aetiology of tinnitus remains
unknown, but some underlying clinical causes such as otologic,
neurologic, infectious, nasal allergies, autoimmunity, cardiovascular
diseases, diabetes, and degenerative neural disorders with socio-
demographic and environmental factors, have been reported [2,3].

Population based evidence indicates that 5-32% of the world
populationis affected by tinnitus [4-9], with 6% having a severe degree
of tinnitus in the United States [10]. However, the inconsistency in
defining and reporting tinnitus, leading to variability in estimates,
should be considered. The enigma of tinnitus in India is also as
alarming and as severe as in the rest of the world; unfortunately,
there are no exact data available on the prevalence and aetiology
of tinnitus, except for few isolated studies [2,10]. Moreover, many
people habituate to the phantom sound and choose not to seek
medical treatment.

Tinnitus can be objective or subjective. Objective tinnitus, also
termed as “pseudo-tinnitus,” “vibratory,” or “extrinsic,” is either due
to vascular phenomena or muscle changes such as spasm of the
muscle of the middle ear or palate [10]. However, subjective tinnitus
is much more common and results from abnormal neural activities
which are not formed by sounds [11]. In subjective tinnitus, the
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neural signals corresponding to the tinnitus present in the auditory
cortex may have been produced by a lesion in the cortex itself or at
any further stage in the auditory pathway. Thus, subjective tinnitus
may arise within the cochlea or in the subsequent phases of the
auditory system [12]. Often, tinnitus is present in patients without
any detectable abnormality in the external, middle, or inner ear or
the auditory nerve.

Tinnitus may significantly impact quality of life, with debilitating
depression, anxiety, frustration and insomnia, and decreased
speech discrimination. Functional impairment in thought processing,
emotions, hearing, and concentration are also often observed [13].
A survey by Tyler RS and Baker LJ first identified the wide range of
effects of tinnitus on the quality of life of the patient [14]. Numerous
other studies, with similar results, have documented the wide range of
difficulties faced by those with bothersome tinnitus [15-17]. However,
due to tinnitus’s heterogeneity in aetiology, pathophysiology, and
clinical characteristics, tinnitus remains a scientific and clinical enigma,
exacerbating variable population response to tinnitus management.

There is no successful drug treatment available, although much research
is underway on mechanisms and possible therapies. The most
commonly used treatment modes for tinnitus are medical treatment,
surgical treatment, palliative treatment, use of tinnitus maskers/hearing
aid if there is accompanying hearing loss, electrical stimulation,
psychotherapy, relaxation therapy, etc., but with little success [18].

Hence, there is an unmet need to optimise current treatment options
and generate data to help physicians provide the best possible care
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for individual patients. The objective of this study was to compare
the effectiveness of Ginkgo biloba, vinpocetine, and piracetam as
single agents and as a FDC, which was the commonly employed
treatment modality in a tertiary care set-up in the Southern India for
the treatment of tinnitus.

MATERIALS AND METHODS

The present study was a longitudinal cohort, single-centre study
which was conducted between January 2013 to January 2014. The
study was approved by the Institutional Ethics Committee (INST.
EC/E.C/66/2012-13). Written informed consent was obtained from
each patient before the enrollment.

Inclusion and exclusion criteria: Patients aged >18 years with
complaints of subjective tinnitus, who visited the Outpatient Clinic
of the ENT Department of Justice KS Hegde Charitable Hospital,
Karnataka, India, were included in the study. Patients on anticoagulants,
undergoing psychiatric treatment, with abnormal blood pressure, or
any condition deemed inappropriate for inclusion as per the physician
were excluded from the study. Pregnant or lactating women were also
excluded from the studly.

Treatment

All patients presenting with subjective tinnitus were randomly
allocated to one of the following five treatment groups (1:1:1:1:1
ratio), oral route, three times a day for six weeks, based on the
treating physician’s discretion.

Group 1- Ginkgo biloba 40 mg

Group 2- Vinpocetine 5 mg

Group 3- Piracetam 400 mg

Group 4- FDC of Ginkgo biloba 60mg and piracetam 400 mg

Group 5- FDC of Ginkgo biloba 60 mg, piracetam 800 mg and
vinpocetine 5 mg

The patients took the first dose on the day following dose allocation.
A simple randomisation technique with a unique number was
followed. During the treatment period, patients continued the
assigned study treatment. Considering the effect size of 0.5, a
2-sided type | error rate of 5%, and a statistical power of 80%, the
estimated sample size was calculated to be 149 in total.

All patients were administered the modified version of the Tinnitus
Handicap Inventory (THI) before and after the treatment [19]. This is
a questionnaire-based test that Ear, Nose and Throat physicians and
audiologists use to determine the tinnitus patient’s degree of distress.
The modified questionnaire consisted of five questions [Appendix 1].
For each question, the patient responded with either a “yes” (4 points),
“sometimes” (2 points), or “no” (O points). Total score was then noted
before and after the treatment. Similarly, tinnitus was measured both
before and after treatment using a VAS with a range of 0 to 10, with O
corresponding to no tinnitus and 10 to unbearable tinnitus [20].

Secondary safety endpoints included the frequency and severity of
adverse reactions.

STATISTICAL ANALYSIS

Descriptive statistics were used to analyse the study results.
The continuous variables were presented as Mean+SD, and the
categorical variables as frequencies and percentages. The association
between each attribute and the presence of tinnitus was assessed
through Chi-square tests. A p-value <0.05 was considered as
a statistical level of significance. All the statistical analyses were
performed using Statistical Analysis System (SAS) software version 9.4.

RESULTS

A total of 130 out of 149 enrolled patients completed the study
(26 patients in each group). Out of 31 patients in group 1, three
patients were lost to follow-up, and two became pregnant. Out
of 29 patients in group 2, three were lost to follow-up. Out of
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30 patients in group 3, one became pregnant, and three were lost
to follow-up. A total of four out of 30 patients in group 4 and three
out of 29 patients in group 5 were lost to follow-up [Table/Fig-1].
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[Table/Fig-1]: Patient flow diagram.

FU: Follow-up

The baseline characteristics were comparable between the groups.
The mean age of the population was 52.38 (14.28) years. There
was an equal distribution of women and men in the study (n=65
each). There was no significant difference between the groups with
respect to age (x°=1.632; p=0.170) and gender (y?=2.154; p=0.707)
[Table/Fig-2].

Group
Parameter Group 1 | Group 2 | Group 3 | Group 4 | Group 5 | p-value
Age (years), 50.85 58.31 52.85 49.38 50.50 0170
Mean (SD) (13.58) | (14.08) | (15.89) | (14.14) | (12.84) :
Gender, n (%)
Female 13 10 15 13 14
(20.0%) | (15.4%) | (23.1%) | (20.0%) | (21.5%)
0.707
Male 13 16 11 13 12
(20.0%) | (24.6%) | (16.9%) | (20.0%) | (18.5%)
Ear pathology, n (%)
Chronic 3 2 6
" 0
suppurative O | 207%) | (4150%) | (15.4%) | @3.1%) | 919?
otitis media
N 3 9 9 4 9
Meniere’s (11.5%) 1(8.8%) | 2(7.7%) (15.4%) 2 (7.7%) 0.24
it iaparall 77%) | o 4 ° 4 0.08
. ' (26.9%) | (15.4%) | (19.2%) | (15.4%) '
hearing loss
. 5 3 o 3 3
Presbycusis (19.2%) | (11.5%) 2(7.7%) (11.5%) | (11.5%) 0.12
|diopathic 16 13 15 10 ihl 016
tinnitus (61.5%) | (50.0%) | (67.7%) | (38.5%) | (42.3%) '
Nature of Tinnitus, n (%)
Continuous 12 11 12 14 iR
(20.0%) | (18.3%) | (20.0%) | (23.3%) | (18.3%)
0.920
Intermittent 14 15 14 12 15
(20.0%) | (21.4%) | (20.0%) | (17.1%) | (21.4%)
Onset of Tinnitus, n (%)
Insidious 13 14 20 17 19
(15.7%) | (16.9%) | (24.1%) | (20.5%) | (22.9%)
0.185
Sudden 13 12 6 9 7
(27.7%) | (25.5%) | (12.8%) | (19.1%) | (14.9%)
Duration of
symptoms 13.67 10.60 5.11 6.41 7.75 0.0277
(months), (21.016) | (17.24) (6.66) (12.86) (15.61) ’
Mean (SD)
Co-morbidities
Diabetes 3 4 5 3 4 0.06
mellitus (15.8%) | (21.1%) | (26.3%) | (15.8%) | (21.1%) '
Hypertension S 6 6 4 6 0.1
P (18.5%) | (22.2%) | (22.2%) | (14.8%) | (22.2%) '

[Table/Fig-2]: Baseline characteristics.

Chi-square test was used for calculating p-value
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[Table/Fig-3]: Score at baseline and at the end of treatment (Full Analysis Set).

Group 1 Group 2 Group 3 Group 4 Group 5
Change Change Change Change Change
At After from At After from At After from At After from At After from

base- six base- | base- six base- base- base- | base- six base- base- six base-
Score line | weeks line line | weeks line line weeks line line | weeks line line weeks line p-value*
Custo-
mised THI 15.46 | 10.23 5.23 15.62 | 10.38 5.23 15.54 | 10.54 5.00 16 5.62 10.38 15.38 3.31 12.08 <0.001
score, (2.75) | (2.42) | (38.491) | (2.77) (2.4) (8.798) | (2.49 (8.359) | (2.71) | (4.45) | (6.879) | (2.45) (3.39) (4.251) ’
Mean (SD)
VAS score, | 8.35 6.58 1.77 8.5 6.42 2.08 8.31 6.65 1.65 8.46 2.5 5.96 8.54 1.54 7.00 <0.001
(SD) (1.09) | (1.39) | (1.966) | (0.81) | (1.45) | (1.262) | (0.88) | (1.02) | (1.413) 0.9 (1.86) | (2.107) | (0.86) (1.17) (1.386) ’

*p-value denotes change from baseline; Chi-square test was used

A statistically significant improvement in tinnitus was observed in
all the groups at the end of the treatment (six weeks) compared to
baseline, as evident from the modified THI and VAS score (p<0.001;
[Table/Fig-3]). The improvement was found to be better in patients on
FDC, and more so in patients in group 5 compared to other groups
[Table/Fig-3]. The inter-group differences were significant (p<0.001).

Safety: No adverse reactions were associated with any of the
treatment groups.

DISCUSSION

In present study, the mean age of patients presenting with tinnitus
was found to be 52.38 years. This was in line with the published
evidence, which indicates that the prevalence of chronic tinnitus
increases with increasing age [21], most of them between the ages
of 40 and 80 years [22]. The increase in tinnitus prevalence with
age is partly explained by the fact that hearing loss is a significant
risk factor for tinnitus, and hearing loss prevalence also increases
with age [6,23]. The prevalence of tinnitus rises to 70-85% in the
hearing-impaired population; 40 to 60 years old individuals are most
affected, followed by individuals above 60 years of age, followed by
individuals below 40 years of age [22,24-25].

Studies have been disparate on gender preponderance in tinnitus.
Although some have described a slightly higher prevalence in
women [9], others have suggested that the prevalence is higher in
men [26-28]. In this study, an equal predilection for men and women
was noted, as was evident in the recruitment period.

Gudwani S et al.,, in their study, observed that the majority of
tinnitus ears (72%) had onset duration longer than six months
[29]. In present study, the mean duration of tinnitus was found to
be approximately eight months. In subjective tinnitus, as there are
no objective measures, the patient’s description of their symptoms
is the only source of information. Hence, in addition to taking a
detailed case history and conducting otological and audiological
assessments, tinnitus questionnaires are used to assess the levels
of tinnitus-related distress and tinnitus handicap and the patient’s
emotional reactions.

Though various studies have been done to understand the effect of
Ginkgo biloba, vinpocetine, and piracetam in tinnitus, the literature
is scarce and varied. The herb Ginkgo biloba is often used to
help manage tinnitus because of its vasodilating and antioxidant
properties. But studies are small and have conflicting results [30-
37]. This inconsistency could be attributed to the methodological
differences, quality, and dosage of Ginkgo biloba. Nevertheless,
Ginkgo biloba is frequently suggested as a potential treatment
for tinnitus, and many people with tinnitus are using a diversity of
products based on limited evidence.

Some early research suggests that giving vinpocetine along with
physiotherapy is useful in the treatment of tinnitus. A retrospective
study conducted between 2001-2006 on patients suffering from
chronic unilateral or bilateral tinnitus compared the different treatment
modalities to define their effectiveness for tinnitus relief. The treatment
consisted of the use of pentoxifylline, lidocaine, or vinpocetine
alone, intravenously, or in combination with physiotherapy and soft
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laser therapy. A combination of vinpocetine and physiotherapy was
found to be the most effective treatment for tinnitus in these patients
[38]. The utility of vinpocetine in the treatment of acoustic trauma
with subsequent hearing loss and tinnitus was studied by Ribari
O et al., [39]. Disappearance of tinnitus occurred in 50% of those
who started vinpocetine within one week of the trauma. A total of
79% of patients had better hearing since the incident; 66% had a
substantial improvement in the incidence of tinnitus [39].

In a clinical study on 39 patients with tinnitus and sudden hearing
loss, piracetam was compared with that of naftidrofuryl, with respect
to hearing improvement and the reduction in the intensity of tinnitus.
The two groups were comparable in terms of demographic and
audiological baseline data. The improvement in tinnitus was found to
be 27 dB with piracetam and 19.9 dB with naftidrofuryl. Piracetam,
which enhanced rheology and impacted metabolism positively, was
considered effective for acute tinnitus treatment [40].

Subjective tinnitus is experienced in different forms, with a wide
range of severity and character. In present study, the patients in all
five groups were comparable at baseline in tinnitus intensity. Present
study data showed that Ginkgo biloba, vinpocetine, and piracetam,
when used alone as a single agent, produced an overall reduction
in tinnitus intensity compared to baseline (p<0.01).

The FDC showed a more significant reduction in tinnitus intensity
compared to the drugs when used individually. Further, the
improvement was better in patients on the FDC of Ginkgo biloba-
piracetam-vinpocetine than in other groups.

Further, in present study, Ginkgo biloba, piracetam, and vinpocetine
were found to be safe and tolerable in these patients with subjective
tinnitus. None of the patients complained of any adverse reactions. This
was consistent with the published literature [40-43]. Since tinnitus is
multifactorial, a multimodal approach to tinnitus treatment employing
FDCs may help bring more relief to many human beings who suffer
alone, plagued by the sounds of silence. However, it is recommended to
evaluate patients individually at a more extensive level in future studies.

Limitation(s)

The present study did not consider the placebo effect, and therefore
it is not possible to distinguish the effect produced by these drugs
from the placebo effect. Additionally, the modified questionnaire
used in the study was not validated. Hence further studies with
a validated questionnaire on a larger population are warranted to
substantiate present study findings.

CONCLUSION(S)

When used as single agents, Ginkgo biloba, vinpocetine, or
piracetam resulted in significant improvement in their symptoms
compared to baseline. The study results also indicated that FDC of
Ginkgo biloba-piracetam and Ginkgo biloba-piracetam-vinpocetine
are potent treatment options in these patients. Moreover, out of the
two FDCs studied, Ginkgo biloba with piracetam and vinpocetine
may be considered a better alternative than Ginkgo biloba-piracetam
combination and Ginkgo biloba, piracetam or vinpocetine as single
agents. Ginkgo biloba, piracetam, and vinpocetine demonstrated a
favourable safety profile in these patients.
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Appendix 1

Modified Version of Tinnitus Handicap Inventory Questionnaire

Paul Mathai et al., Ginkgo biloba, Vinpocetine, and Piracetam in Subjective Tinnitus

No.

Question

Response (Yes/Sometimes/No)

Score

-

Because of your tinnitus, is it difficult for you to concentrate?

Because of your tinnitus, do you feel frustrated?

Do you feel that you can no longer cope with your tinnitus?

o~ N

Does your tinnitus make it difficult for you to enjoy life?

Because of your tinnitus, do you have trouble falling asleep at night?
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