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ABSTRACT

Objective: This study aimed to evaluate betahistine treatment efficacy and factors affecting the success of betahistine treatment in pa-
tients with subjective idiopathic tinnitus.

Methods: A total of 91 patients diagnosed with subjective idiopathic tinnitus were included in the study. The study group consisted of 61
patients treated with betahistine for three months. The control group consisted of 30 patients who did not receive any treatment. The
severity of tinnitus and its effects on quality of life (QOL) and sleep were evaluated using the Tinnitus Handicap Inventory (THI) and Visual
Analog Scale.

Results: According to the THI results, there was clinical improvement in 25 of 61 patients (41%) treated with betahistine and in 6 of 30
patients (20%) in the control group, which indicated a significant difference (p<0.05). Compared with the control group, there was a statis-
tically significant decrease regarding the duration of tinnitus and annoyance in the treatment group (p<0.05). According to the multivariate
analysis, improvement in tinnitus was increased by the absence of a history of betahistine use within the past year, by having a normal level
of vitamin B12, by every one-year reduction in age, and by having stable tinnitus loudness.

Conclusion: Betahistine treatment applied for three months in patients with subjective idiopathic tinnitus improves the QOL and reduces
the severity of tinnitus.
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Introduction

Tinnitus is defined as a phantom auditory perception in one or
both ears or the head in the absence of any external stimulus
(1). The perceived sound is often expressed as humming, ring-
ing, whistling, buzzing, hissing, or clicking. Tinnitus can be cat-
egorized as subjective or objective. Subjective tinnitus is the
most common type and is audible only to patients, whereas
objective tinnitus is rarely seen and can be heard by both the
patient and the observer (2). A total of 30-40% of adults ex-
perience tinnitus in their lifetimes, and the incidence increases
with age (3, 4). Complaints caused by tinnitus can be evaluat-
ed in a wide range from hardly noticeable to serious. Approxi-
mately 3-4% of the population has severe tinnitus complaints
leading to distress and negatively affecting the quality of life

(QOL) (1, 5).
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Tinnitus is a multifactorial disorder; however, its etiology has
not yet been clarified. It is considered to be a result of aberrant
neural activity and generates at any location along the auditory
pathway from the cochlea to the auditory cortex (1). There are
also other theories indicating the possible role of the distur-
bances of cochlear microcirculation and intracochlear calcium,
outer hair cell damage, cochlear neurotransmission, and ret-
ro-cochlear and central mechanisms (6, 7).

Treatment is necessary in cases with severe tinnitus that inter-
feres with the QOL, but there is no consensus on the optimum
treatment modality. Various treatments have been proposed
for tinnitus, such as pharmacological agents, intratympanic
injection of steroids, tinnitus retraining therapy, hearing aid
fitting, sound masking, transcranial stimulation of the brain,
acupuncture, and surgical destruction of the vestibular system
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(8-14). Medications frequently used include anticonvulsants,
antidepressants, vasomodulators, and Ginkgo biloba (8-10).
Betahistine is another pharmacological agent that may have
beneficial effects in the treatment of tinnitus (15-17). Never-
theless, a recent review suggested that there was still no suf-
ficient evidence on whether betahistine was effective in treat-
ing tinnitus.

The purpose of this study was to evaluate the influence of var-
ious factors on betahistine treatment efficacy in patients with
subjective idiopathic tinnitus (18).

Methods

This retrospective, nonrandomized controlled study was ac-
cepted with the decision number 2019/10-27 by the Ethics
Committee of the university. No written informed consent
was received from the patients before inclusion owing to the
retrospective design of the study. The study was conducted in
accordance with the principles of the Declaration of Helsinki.
There was no conflict of interest or source funding.

We retrospectively reviewed the medical data of patients who
presented to our clinic between May 2019 and December 2019
with subjective tinnitus. Patients underwent a neurotological
evaluation, which included clinical history as well as an ear,
nose, and throat (ENT) examination and audiological and ra-
diological assessments. Hearing was assessed using pure tone
audiometry, speech recognition, and tympanometry. Magnetic
resonance imaging (MRI) was conducted in patients with uni-
lateral tinnitus complaints and asymmetric sensorineural hear-
ing loss during the audiological evaluation. Blood tests, includ-
ing complete blood count, biochemical parameters, lipid panel,
thyroid function, vitamin B,,, prothrombin time, and activated
partial thromboplastin time analyses, were performed.

The study included 91 patients aged between 18 and 65 years
who presented to the outpatient clinic with the complaint of
nonpulsatile tinnitus and were diagnosed with subjective idio-
pathic tinnitus according to anamnesis, ENT examination, and
audiological and radiological evaluation. The study group con-
sisted of 61 patients with subjective tinnitus who were treated
with betahistine. The control group consisted of 30 patients
diagnosed with subjective idiopathic tinnitus who did not re-
ceive betahistine treatment owing to contraindications, such
as gastrointestinal hemorrhage caused by peptic ulcer, uncon-

Main Points:

Betahistine is one of the most prescribed drugs to reduce the
severity and manage the complaints associated with subjec-
tive idiopathic tinnitus.

The factors affecting the success of betahistine treatment in
patients with subjective idiopathic tinnitus were evaluated.
It was shown that 48 mg daily betahistine treatment applied
for three months in patients with subjective idiopathic tinni-
tus can improve the quality of life and reduce the severity of
tinnitus in select patients.

Improvement in tinnitus was increased by the absence of a
history of betahistine use within the past year, a normal level
of vitamin B12, every one-year reduction in age, and stable
tinnitus loudness.
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trolled or severe bronchial asthma, and hypersensitivity to the
drug. The patients who did not accept medical treatment were
also included in the control group.

Patients with objective tinnitus, middle ear disease, chronic
suppurative otitis media, serous otitis media, otosclerosis, Me-
niere's disease, conductive type hearing loss, a history of neu-
rotological surgery, head trauma, acoustic trauma, epilepsy,
neuropsychiatric diseases, depression, and systemic diseases
except hypertension (HTN) or diabetes mellitus (DM) under
control and pregnant and lactating women were excluded. In
addition, two patients who were diagnosed with cerebellopon-
tine angle tumors on the basis of posterior fossa MRI (one with
meningioma and the other with acoustic neuroma) were ex-
cluded. Both had unilateral subjective tinnitus complaints.

All patients were evaluated in terms of smoking and alcohol
consumption, comorbidities (HTN and DM), hyperlipidemia
(HPL), medications used, and noise exposure in the workplace.
The history of betahistine use for subjective idiopathic tinnitus
in the past year was also recorded.

The severity of tinnitus and its effects on the QOL and sleep
were statistically evaluated using the Tinnitus Handicap In-
ventory (THI) and the Visual Analog Scale (VAS) (19-22). The
adapted Turkish version of THI was used (23). VAS was used
to measure subjective distress caused by tinnitus in the do-
mains of severity of tinnitus (VAS-1), frequency and dura-
tion of tinnitus (VAS-2), annoyance (VAS-3), concentration
difficulty (VAS-4), and sleep disturbances (VAS-5), in which
higher scores indicated a greater level of distress. In addition,
we recorded the duration and intensity of tinnitus, distribu-
tion on the basis of the time of day, and progression of tin-
nitus loudness from the onset of symptom to presentation
at the outpatient clinic. We classified tinnitus loudness as
progressive or stable. In terms of duration, we divided all the
cases into acute (<8 months), subacute (3-6 months), and
chronic tinnitus (>6 months). According to the distribution
based on the time of day, we classified the cases as all-time
continuous, all-time intermittent, or only at night. For inten-
sity, we used the categories of only in a quiet environment,
suppressed by environmental sounds, and not suppressed by
environmental sounds.

In the study group, all patients with tinnitus received 24 mg
betahistine twice a day after meals for three months. Any other
tinnitus medication was stopped. Treatment with betahistine
was well tolerated with no severe adverse effects that would
make it necessary to terminate the drug in any of the patients
in the study group.

The patients with comorbidities continued to use their reg-
ular medications. In the control group, no medical treatment
for tinnitus was given to the patients. The THI and VAS scores
were obtained at the beginning of the study, and a follow-up
evaluation was undertaken three months after the onset. The
improvement criterion was at least a 10-point reduction in THI.

Statistical Analysis

The Statistical Package for Social Sciences version 20.0 soft-
ware (IBM Corp.; Armonk, NY, USA) was used for statistical
analyses. Data were expressed as mean, standard deviation
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Table 1. Clinical characteristics of the patients
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(SD), percentage (%), median, and minimum and maximum
values. Shapiro-Wilk test was used to check the normality of

Control group  Study group the data. Chi-square and Fisher's exact tests were employed
(n=30) (n=61) for the comparison of categorical data between groups.
Characteristics n % n % p Mann-Whitney U and Wilcoxon tests were employed for non-
parametric variables, and Student’s t-test and paired samples
Sex . . s ;
t-test were used for parametric variables. A logistic regression
Female 14 46.7 21 34.4 0.259 analysis was undertaken to investigate the predictive role of
Male 18 53.3 40 65.6 25 the variables associated with response to treatment in multi-
- - variate analyses. P-<0.05 were considered statistically signifi-
Noise exposure in the workplace cant.
Absent 24 80 48 78.7
0.885  Results
Present 6 20 13 21.3
Smoking The study group consisted of 61 patients (40 males, 65.6%
and 21 females, 34.4%) with ages varying between 18 and
Absent 22 733 43 70.5 0.778 65 years (mean 40.69+14.48 years), and the control group
Present 8 26.7 18 295 ' comprised 30 patients (16 males, 53.3% and 14 females,
Alcohol i 46.7%) with ages varying between 20 and 63 years (mean
cohol consumption 37.00+£13.03 years). There was no statistically significant dif-
Absent 30 100 59 96.7 ference between the study and control groups in terms of
Present 0 0 2 33 1.000 age, sex, noise exposure in the workplace, smoking, alcohol
T consumption, comorbidities (HTN and DM), HPL, vitamin B,,
Comorbidities deficiency, medications used, tinnitus side, or history of beta-
Absent 27 90 48 787 histine use (p>0.05) (Table 1). The mean bone conduction pure
0.183
Present 3 10 13 213 to'ne.thresholds. (ayerage of 500, 1,000, aqd 2,900 He.rtz) were
within normal limits, and there was no significant difference
Hypertension between the groups (p>0.05). There was also no statistically
Absent 29 96.7 53 86.9 significant difference in terms of the duration of tinnitus and
0.262 the progression of tinnitus loudness. However, in the study
Present 1 3.3 8 1341
Diabetes mellitus Table 2. Comparison of the characteristics of tinnitus
Absent 28 933 56 ot8 between groups
Present 2 6.7 5 82 C°”(tnr:'3%')°“p St“(:’;g‘)’”p
. ) Characteristics of
Hyperlipidemia tinnitus n % n % p
Absent 26 833 46 754 0.391 Progression of tinnitus loudness
Present 5 16.7 15 24.6 Stable o5 833 47 77
o . 4
Vitamin B12 deficiency Progressive 5 16.7 14 23 0.488
Absent 27 90 52 85.2 0.744 Duration
Present 3 10 9 148 Acute 11 367 28 459
Medications used Subacute 3 10 7 115 0625
Absent 80 100 54 885 o,  Chronic 16 533 26 426
Present 0 0 7 1.5 Distribution based on the time of day
Side All-time continuous 15 50 18 295
Unilateral 25 833 46 754 03gq  All-time intermittent 5 167 29 475 0016
Bilateral 5 16.7 15 246 Only at night 10 333 14 23
History of betahistine use Intensity
Absent 27 90 52 85.2 0.744 Only in quiet 12 414 17 27.9
Present 3 10 9 148 environment
Hearing loss Not.suppressed by 14 48.3 16 26.2 0004
environmental sounds
Absent 29 967 86 918 o Suppressed by 3 103 28 459
Present 1 3.3 5 8.2 environmental sounds
p<0.05 p<0.05
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Table 3. Comparison of tinnitus VAS scores between groups

Day O At third month
meantSD meantSD
median (min- median(min-
VAS scores max) max) p
VAS-1
Control group (n=30) 6.13+1.80 413+3.32 0.001
6 (2-10) 5.5 (0-9)
Study group (n=61) 5.98+1.81 4.21+3.93 0.000
6 (2-10) 5(0-9)
p** 0.575 0.948
VAS-2
Control group (n=30) 5.63+2.58 4.18+3.32 0.004
5(1-10) 6 (0-9)
Study group (n=61) 5.26+2.45 2.90+1.69 0.000
5(1-10) 4 (0-9)
p** 0.475 0.015
VAS-3
Control group (n=30) 6.93+2.44 4.43+3.61 0.000
8 (1-10) 5.25 (0-9)
Study group (n=61) 6.49+2.40 2.93+1.46 0.000
7 (1-10) 3 (0-9)
p** 0.257 0.004
VAS-4
Control group (n=30) 4.57+2.61 3.28+1.17 0.008
4.25 (1-9) 3 (0-9)
Study group (n=61) 4.60+£2.57 3.38+3.13 0.000
4.5 (1-9) 3 (0-10)
p** 0.956 0.917
VAS-5
Control group (n=30) 5.63+3.20 3.33+3.25 0.000
6.5 (1-10) 2.5 (0-9)
Study group (n=61) 556+3.26 3.51x3.31  0.000
6 (1-15) 3 (0-10)
p** 0.997 0.860
**p<0.05; VAS, Visual Analog Scale.
Table 4. Factors increasing improvement in tinnitus
95%
Odds confidence
Factors ratios interval p
Every one-year reduction in age 1.090 1.045-1.138 0.000

5.172
6.362
7.572

1.066-25.100 0.041
1.141-35.483 0.035
1.991-28.802 0.003

No vitamin B12 deficiency

No history of betahistine use

No progression of tinnitus
loudness

p<0.05

group, all-time intermittent and suppressed by environmental
sounds tinnitus types were seen at a statistically significantly
higher rate than in the control group (p<0.05).
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In the study group, unilateral tinnitus was present in 46 pa-
tients (75.4%): 24 patients had it in the left ear, and 22 pa-
tients had it in the right ear. Tinnitus was present for at least
one month, with the mean duration of a symptom being cal-
culated as 4.63+2.33. A total of 28 patients (45.9%) in this
group had acute tinnitus, seven (11.5%) had subacute, and 26
(42.6%) had chronic tinnitus. Tinnitus was classified as all-
time continuous in 18 patients (29.5%), all-time intermittent
in 29 (47.5%), and only at night in 14 (23%). Tinnitus was sta-
ble in 47 patients, whereas 14 patients reported progression in
tinnitus loudness from the onset of the disease to presenta-
tion at the clinic (Table 2).

Evaluation of THI and VAS scores

The comparison between the initial and three-month THI
scores revealed clinicalimprovement in 25 of 61 patients (41%)
treated with betahistine and in six of 30 patients (20%) in the
control group, indicating a significant difference (p<0.047).
There was also a statistically significant improvement in all VAS
scores in the betahistine treatment group (p<0.05). Compared
with the control group, there was a statistically significant
decrease in the VAS-2 and VAS-3 scores of the study group
(p<0.05). The mean and SD for the VAS scores are presented
in Table 3.

In the univariate analysis, the factors affecting the improve-
ment in tinnitus according to the THI score were determined
as age, smoking, DM, and history of betahistine use (p<0.05).
Comparing the effect of tinnitus characteristics (duration and
intensity of tinnitus, distribution based on the time of day, and
progression of tinnitus loudness), there was no statistically sig-
nificant difference.

The multivariate logistic regression analysis showed age, vita-
min B,, deficiency, history of betahistine use, and progression
of tinnitus loudness as being related to improvement in tinni-
tus (Table 4). Although DM was a statistically significant factor
in improvement according to the univariate analysis, it was not
included in the multivariate logistic regression analysis model
because none of the patients with DM in this group showed
significant improvement. The multivariate analysis revealed
that having no history of betahistine use in the past year, hav-
ing a normal level of vitamin B,,, and having stable tinnitus
loudness increased the improvement in tinnitus. In addition,
every one-year decrease in age resulted in a 1.09-fold increase
in the treatment success.

Discussion

Although tinnitus is a very common complaint and reduces the
QOL in 3-4% of the population, there is not yet a consensus
on the medical therapy of tinnitus (1, 5). As yet, no drug has
been approved for tinnitus by the European Medicines Agen-
cy or the United States Food and Drug Administration (18).
Nonetheless, drug therapies are frequently used to reduce the
severity of tinnitus or manage complaints associated with this
condition (8-10, 15-18). Betahistine is one of the most pre-
scribed drugs for tinnitus both across the world and in Turkey.
In England, over 100,000 prescriptions for betahistine are being
filled every month for tinnitus (18). In this study, the betahis-
tine treatment efficacy and the factors affecting the success
of betahistine treatment in patients with subjective idiopathic
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tinnitus were investigated through comparison with a group of
patients who received no treatment. Betahistine dihydrochlo-
ride is a histamine-like drug that acts as an antagonist at H3
receptors and as a partial agonist at H1 receptors (22). It has
been used for vertigo and tinnitus since it was first marketed in
1967. Betahistine improves endothelial permeability and local
capillary dilatation with the H1 receptors located in the inner
ear and increases the blood flow and reciprocal decrease in
endolymphatic pressure (24). It also promotes and facilitates
central vestibular compensation (25, 26). Betahistine is a gen-
erally well-tolerated drug with a similar risk of adverse effects
to those of placebo treatments and is suitable for long-term
treatment (18). With these favorable properties, betahistine
presents as a good choice in the treatment of tinnitus (15, 27).
However, in a systematic review in 2018, Wegner et al. (18)
concluded that there was not sufficient evidence to suggest
that betahistine had an effect on subjective idiopathic tinni-
tus when compared with placebo. In another recent review, no
specific drug therapy with a sufficient level of evidence for the
treatment of chronic tinnitus was found (28).

Sonmez et al. (17) compared betahistine and ozone in the
treatment of chronic subjective tinnitus. In 26 patients who
received betahistine treatment, there were statistically signif-
icant differences in THI but not for tinnitus loudness in terms
of the pre- and post-treatment measures. However, there was
no statistically significant difference when the treatment and
control groups were compared. Similar to our study, the pa-
tients received 24 mg betahistine twice a day for three months,
and no serious side effect was reported. The authors conclud-
ed that betahistine affected cochlear microcirculation, which
could be responsible for the early stage of tinnitus; therefore,
betahistine was more effective in patients who received this
therapy in their early onset of complaints, but the authors were
not able to further investigate this issue because their study
sample consisted of only patients with chronic tinnitus cases
(17). In our study, we also evaluated the effectiveness of beta-
histine treatment. We divided the patients into three groups of
acute, subacute, and chronic tinnitus, but we observed no sta-
tistically significant difference between these groups (p>0.05).
Thus, we consider that the effect of betahistine should not be
limited to the regulation of cochlear microcirculation and that
central compensation is among the considerable effects of
betahistine.

Ma et al. (15) investigated whether betahistine mesylate com-
bined with flunarizine hydrochloride was effective in treating
tinnitus. They determined significant improvement in tinnitus
loudness but not for the subjective tinnitus improvement rate
in the betahistine treatment group. They observed the efficacy
of these drugs after one week of treatment. In our study, com-
pared with the control group, there was a significantly higher
reduction in the THI and VAS scores in the betahistine treat-
ment group.

In other words, it was determined that 48 mg daily betahistine
treatment for three months in patients with subjective idio-
pathic tinnitus can reduce subjective idiopathic tinnitus and
improve QOL in selected patients. Orhan et al. investigated
the effect of betahistine, trimetazidine, and Gingko biloba in
90 patients with tinnitus and reported a statistically significant
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improvement in the betahistine group, but trimetazidine was
more effective (29).

The results of our study and the literature show that beta-
histine can be preferred as a reliable drug with negligible side
effects in patients with tinnitus, but there are still questions
concerning which selective patients should receive this treat-
ment and at which stage. Furthermore, the factors that af-
fect the efficacy of treatment need to be further elucidated.
Unfortunately, none of the studies in the literature examined
the factors affecting the success of betahistine treatment in
patients with subjective tinnitus. In the multivariate analysis
in our study, we detected four parameters related to improve-
ment in tinnitus: age, history of betahistine use, vitamin B,,
deficiency, and progression of tinnitus loudness. Increased
incidence of tinnitus with age is already known, but the ef-
fect of age on the drug therapy has not been evaluated in the
literature (4). In our study, the response of young patients to
betahistine treatment was found to be higher. However, the
improvement rate was approximately six times lower among
patients receiving betahistine treatment for tinnitus for at
least one month within the last one year. We consider that
it would be more appropriate to switch to other therapeu-
tic methods in patients who use betahistine for tinnitus. The
normal level of serum vitamin B,, increases the improvement
rate by five times according to our study results. For this rea-
son, we recommend that vitamin B, , level should be checked
in patients with tinnitus and that vitamin B,, supplements
should be provided if deficiency is detected. Similarly, in a
study including 57 patients with chronic tinnitus, it was found
that the incidence of vitamin B,, deficiency was significant-
ly more in patients with tinnitus. Moreover, improvement in
tinnitus and associated complaints were detected in 12 pa-
tients after vitamin B,, replacement therapy. In the light of
these results, routine vitamin B,, serum levels determination
is recommended by the authors when evaluating patients for
chronic tinnitus (30). On the contrary, Berkiten et al. found no
relationship between tinnitus severity and vitamin B,, defi-
ciency. In addition, there was no effect of vitamin B, replace-
ment treatment in patients with tinnitus and hearing levels
except for those with a hearing level at 250 Hz in pure tone
audiometry (31). Finally, considering the results of our multi-
variate analysis, we can conclude that applying betahistine as
a unimodal modality will not be sufficient in the management
of cases with progressive tinnitus loudness.

Despite the strengths of this study, such as the relatively large
sample size and the presence of a control group, there are also
several limitations. First, the retrospective nature of the study
and the lack of a control group to receive another treatment
can be considered as weaknesses in the study design. In ad-
dition, because the follow-up evaluation of the patients was
made immediately after the completion of the treatment, it
is not possible to comment on whether treatment efficacy is
temporary or permanent. Studies with a longer follow-up are
needed. Finally, the VAS and THI scores are not sufficient to as-
sess all the changes from the pretreatment to the post-treat-
ment period in patients with tinnitus.

Further large randomized controlled studies are required to
elucidate the direct effects of betahistine on patients with



B-ENT 2020; 16(3): 158-63

subjective idiopathic tinnitus as well as to elucidate the indi-
rect effects that may result from improvements in the QOL.

In conclusion, to apply an effective pharmacological or non-
pharmacological therapeutic approach, the key step is the
detection of possible causes in each individual case. Howev-
er, our results indicate that betahistine has beneficial effects
on patients with subjective idiopathic tinnitus in terms of re-
ducing the severity of the condition and improving the QOL.
In addition, concerning possible benefits that can be achieved
before starting betahistine treatment, the patient’s age, his-
tory of betahistine use in the past year, serum level of vitamin
B,, and progression of tinnitus loudness should be taken into
consideration. In light of these results, the decision of whether
to start betahistine treatment should be made on an individual
basis for each patient.
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