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Efficacy of Trimetazidine Dihydrochloride for
Relieving Chronic Tinnitus: A Randomized
Double-Blind Study
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Objectives. To evaluate the efficacy of trimetazidine dihydrochloride as a treatment for chronic tinnitus.

Methods. A total of 97 chronic tinnitus patients were evaluated in this randomized, prospective, double-blind, placebo-con-
trolled trial. After assessing for eligibility, 82 patients were randomly assigned into placebo or trimetazidine groups
according to the medication. The trimetazidine group received 20 X3 mg/day per oral trimetazidine dihydrochloride
and the placebo group received 20X3 mg/day per oral placebo for 3 months. Tinnitus handicap inventory (THI), vi-
sual analogue scale (VAS) questionnaires and audiometric results were used to determine the effectiveness of

trimetazidine treatment.

Results. The study group comprised 82 tinnitus subjects, 42 (51%) of whom received trimetazidine dihydrochloride and 40
(49%) who received placebo. There was no significant difference between placebo and trimetazidine groups in THI
grade and VAS (both pre- and posttreatment scores) (P>0.05) and no significant improvement was observed in sub-
jective loudness score in either group (P>0.05). Additionally there was no significant difference between groups in
pre- and posttreatment pure tone hearing thresholds at all measured frequencies (P>0.05).

Conclusion. Trimetazidine dihydrochloride therapy was ineffective for relieving chronic tinnitus.
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INTRODUCTION

Subjective tinnitus is defined as the perception of a sound in the
absence of an external stimulus [1]. Tinnitus is a common com-
plaint that can affect a patient’s quality of life. The prevalence of
tinnitus has been variously reported as ranging 2%-32% [1,2].
Although the pathological mechanisms and clinical features are
still not fully understood, there is growing evidence that changes
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in neuronal activity in different parts of the auditory pathway,
including the dorsal cochlear nucleus, inferior colliculus, thala-
mus and/or auditory cortex underlie tinnitus pathology [3]. Tin-
nitus can be associated with virtually all disorders affecting the
auditory system and can be accompanied by hearing loss in
many cases [4]. Reduced auditory input from a partly deaffer-
ented cochlea in the central nervous system can lead to tinnitus.
On the other hand, hearing loss is not always a mandatory re-
quirement for some patients’ tinnitus generation.

The treatment of chronic tinnitus is very troublesome and
there is no single treatment in terms of imparting replicable
long-term improvement of tinnitus impact [5]. Since the patho-
physiology of tinnitus is largely unknown, treatment plans have
focused on symptomatic relief. However, there is no universally
accepted standard of care for tinnitus or approved tinnitus drug.

A large variety of pharmacological agents are used for the
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treatment of tinnitus and the results are quite variable. Some
medications are prescribed to relieve the associated symptoms
of the tinnitus such as depression, anxiety or insominia whereas
some of them are applied for changing the pathophysiology. Li-
docaine, benzodiazepines, antidepressants, anticonvulsants, an-
tiglutamatergic agents target to the neural activity underlying
tinnitus. Others such as systemic and intratympanic steroids,
ginkgo biloba, and melatonin have anti-inflammatory, vasodila-
tor or antioxidant effects on cochlea and neural pathways [1,5].

There are only few studies about the efficacy of trimetazidine
dihydrochloride on vertigo and tinnitus [6,7]. Trimetazidine is a
cytoprotective anti-ischemic agent. Trimetazidine controls oxida-
tive stress, preserves mitochondrial respiration in ischemia—re-
perfusion injury, and prevents cardiac ischemia [8].

The fields of use of trimetazidine in otorhinolaryngology in-
clude the reduction in vertigo duration and frequency, treatment
of Meniere’s disease related cochleovestibular conditions, cor-
rection of inner ear ischemia, correction of isolated tinnitus
[6,7,9,10].

Trimetazidine dihydrochloride is a commonly used drug in
the treatment of tinnitus nowadays. However, the efficacy for
relieving symptoms is controversial. The purpose of this study
was to investigate the efficacy of trimetazidine dihydrochloride
therapy for relieving chronic tinnitus.

MATERIALS AND METHODS

Between January 2013 and December 2013, a total of 97 tinni-
tus patients were assessed for eligibility. Institutional Review
Board approval was taken from the Ethical Committee of
Okmeydan: Training and Research Hospital. Informed consents
of all participants were obtained following a detailed explana-
tion of all probable benefits and risks of the therapy.

This study was designed as a randomized, prospective, double-
blind trial. Primary complaint of continuous, chronic subjective
tinnitus for at least 6 months, age over 18 without any neurolog-
ic and systemic diseases were the inclusion criteria in this study.

All of the patients underwent complete otolaryngological ex-
amination. Patients who had tympanic membrane perforation,
otitis media with effusion, otosclerosis, tympanosclerosis, chron-

Hl1]G[HIL]1]|G|H]|T]S]

= The efficacy of trimetazidine dihydrochloride for chronic tin-
nitus was prospectively assessed in 97 patients.

= Tinnitus and audiometric results between placebo and trimeta-
zidine groups were compared in a randomized, doubled-blind
trial.

= The randomized controlled trial failed to show any statistical
differences between two groups.

ic otitis media, sudden hearing loss, any otologic surgery, chronic
drug users for a specific disease, systemic illness like hyperlipid-
emia, hypertension, and hyperthyroidism were excluded from
the study.

Of these 97 patients, 9 patients were excluded for not meet-
ing eligibility criteria. Eighty-eight patients were randomly as-
signed into 2 groups according to treatment. Of the 88 patients
included, 6 patients (2 in trimetazidine group and 4 in the pla-
cebo group) missed the 3-month follow-up visit. Overall, 82 pa-
tients (42 trimetazidine group, 40 placebo group) who complet-
ed the 3-month treatment intervention were included in the per-
protocol analysis.

Patients underwent pure tone audiometry in order to com-
pare hearing thresholds at standard frequencies and high fre-
quencies. All of the audiometric evaluations were performed us-
ing a calibrated Interacustic AC-40 Audiometry (Interacoustics,
Assens, Denmark) in a soundproof cabin with an ISO 9001
standards. Frequencies between 250 and 20,000 Hz were tested
for air and bone conduction at frequencies between 500 and
4,000 Hz. Audiometric threshold was considered as the pure
tone average for the frequencies 0.5-1-2-4-8 kHz and assessed
as normal below 40 dB. The mean hearing threshold levels in
both ears of patients were compared after 3 months between
the groups.

In this randomized, double-blind study, the subjects were giv-
en 3-month supply of either 20 X3 mg/day per oral capsules of
trimetazidine or placebo. This regimen was chosen because it is
the general recommended dose. Trimetazidine and placebo cap-
sules were dispensed by an independent pharmacist. Each cap-
sule contains 20 mg of trimetazidine dihydrochloride. The pla-
cebo capsules contained sugar powder and were identical in col-
or and smell with the trimetazidine capsules. Patients were ran-
domly assigned into 2 groups by a computer-based research ran-
domization program. The code remained unknown to the sub-
jects, physicians, and staff members. Another physician kept the
randomization code.

The study group consisted of 42 patients (25 females and 17
males) and received 20 X3 mg/day per oral trimetazidine dihy-
drochloride. The placebo group consisted of 40 patients (22 fe-
male and 18 male) and received 20 X3 mg/day per oral matched-
placebo (capsules with sugar powder). None of the patients had
drug intolerance or side effects.

Questionnaire
A survey form was completed before treatment. All patients
were required to answer 2 sets of questionnaires. Tinnitus handi-
cap inventory (THI) and visual analogue scale (VAS) question-
naires were used to determine the effectiveness of trimetazidine
treatment.

The VAS questionnaires are symptom rating scales that re-
quire the patient to assign a 1-10 score based on the perceived
loudness. Patients rated the loudness of their tinnitus on a scale
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ranging from 1 (very quiet) to 10 (very loud).

THI is 25-item tool developed by Newman et al. [11] and de-
signed to measure effects of tinnitus on daily life. Each question
was numbered as 0, 2, and 4. Zero (0) represented no problem,
4 represented severe problem, and 2 represented sometimes.
Results are graded as 0-16, slight or no handicap (grade 1); 18-
36, mild handicap (grade 2); 38-56, moderate handicap (grade
3); 58-76, severe handicap (grade 4); 78-100, catastrophic
handicap (grade 5) [12].

Tinnitus questionnaires were also completed by the patients
after 3 months of treatment and compared between the groups.

Statistical analysis

In the statistical model, sex (male/female), age group, VAS, THI
and audiometric results were evaluated as the main factors. For
statistical analysis, SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA)
was used to assess the findings of the study. The normal distribu-
tions of the parameters were evaluated by Shapiro-Wilks test
and parameters were found to be normally distributed. Descrip-
tive statistical methods (mean, standard deviation), as well as
paired sample ¢-test and Student ¢-test for the comparison of
quantitative data showing the parameters of the normal distri-
bution and chi-square test of qualitative data were used for the
determination of difference between the groups. The significance
level were set as P<0.05 and 95% confidence interval.

Table 1. Baseline characteristics

RESULTS

The study group recruited herein comprised 82 tinnitus subjects,
42 (51%) of whom received trimetazidine dihydrochloride and
40 (49%) who received placebo. The study population consisted
of 35 male and 47 female subjects. All of the patients had expe-
rienced tinnitus for between 6 months and 10 years. A total of
46 patients (56%) consistently reported that their tinnitus was
localized to one ear; the remaining 36 patients (44 %) experi-
enced tinnitus in both ears. In terms of type of noise, patients
reported experiencing hissing (n=25), ringing (n=22), and tonal
(n=35) tinnitus. Tinnitus was constant in 54 subjects (66 %),
whereas intermittent in 28 subjects (34%). The pretreatment
data for each group are provided inTable 1.

There were no significant differences between the 2 treatment
groups with regard to age, sex, mean pure tone hearing thresh-
olds, pretreatment VAS for loudness and THI scores, tinnitus lat-
erality or duration (P>0.05) (Table 1).

Mean pretreatment THI scores (35.1 and 34.8 in the trimeta-
zidine and placebo groups, respectively) did not differ between
groups (P=0.866), both of which experienced improved scores
posttreatment (P=0.001, P=0.013). However, the mean post-
treatment THI scores was not significantly different between the
groups (P=0.234) (Table 2).

There was also no significant difference between groups in
mean pre- or posttreatment THI grade (P>0.05); THI grade did

Characteristic Trimetazidine group Placebo group P-value
Sex (male:female) 17:25 18:22 0.679
Age (yr) 41£10 45+9 0.088
Tinnitus type

Hissing:ringing:total 15:8:19 10:14:16 0.241
Tinnitus laterality

Unilateral:bilateral 25:17 21:19 0.522
Pure tone average (dB HL)

Right 26.1+3.7 24.8+3.0 0.072

Left 26.6+3.1 25.3£3.1 0.059
Tl duration (yr) 6.4+22 56+1.6 0.234
Global THI 35.1+9.2 34.84+9.1 0.866
Tinnitus loudness VAS (0-10) 51x1.2 52x1.2 0.835

Values are presented as mean+SD.

HL, hearing loss; Tl, tinnitus; THI, tinnitus handicap inventory; VAS, visual analogue scale.
THI=range 0-100, VAS=range 0-10. Pure tone average (500, 1,000, 2,000, 4,000, 8,000 Hz mean).

Table 2. Evaluation of the mean pretreatment and posttreatment THI scores

Group Pretreatment Posttreatment First-last change (P-value®)
Trimetazidine (n=42) 35.1£9.2 29.9x8.2 0.001

Placebo (n=40) 34.8£9.1 323199 0.013

P-value? 0.866 0.234 -

Values are presented as mean£SD.
THI, tinnitus handicap inventory.
Jndependent samples test. “Paired sample t-test. P>0.05.
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Table 3. Evaluation of the mean pretreatment and posttreatment THI grading

Group Pretreatment Posttreatment First-last change (P-value®)
Trimetazidine (n=42) 24+0.7 22106 0.110
Placebo (n=40) 2.3£0.6 23£0.7 0.486
P-valug® 0.693 0.795 -
Values are presented as mean+SD.
THI, tinnitus handicap inventory.
Jndependent samples test. PPaired sample t-test. P>0.05.
Table 4. Improvement in tinnitus handicap inventory grading
THI grading change

Group gl 9 9 Total

Improved No improvement Worsen
Trimetazidine 11(26) 29 (69) 2(5) 42
Placebo 6 (15) 31(78) 3(8) 40
Total 17 (21) 60 (73) 5(6) 82

Values are presented as number (%).
Pearson chi-square=1.689. P=0.430.

Table 5. Evaluation of the pretreatment and posttreatment visual analogue scale scores for loudness

Group Pretreatment Posttreatment First-last change (P-value®)
Trimetazidine (n=42) 51x1.2 49+11 0.272
Placebo (n=40) 52+1.2 4712 0.074
P-value? 0.835 0.436
Values are presented as mean+SD.
Jndependent samples test. PPaired sample t-test. P>0.05.
Table 6. Improvement in VAS scores for loudness
VAS (loudness) change

Group : Total

Improved No improvement Worsen
Trimetazidine 15 (36) 23 (55) 4(10) 42
Placebo 11(28) 22 (55) 7(18) 40
Total 26 (32) 45 (55) 11(13) 82

Values are presented as number (%).
VAS, visual analogue scale.
Pearson chi-square=1.408. P=0.495.

not improve after treatment in either group (Table 3).

In the trimetazidine and placebo groups, 69% (n=29) and
78% (n=31) of patients, respectively, exhibited no improvement
in posttreatment THI grade, but THI grade improved in 26% (n=
11) and 15% (n=6) of these subjects. There was no significant
difference between groups in THI grade improvement rate, which
was 21% (n=17) across the entire sample (P>0.05) (Table 4).

VAS scores were measured before and after treatment in both
groups. There was no significant difference between groups in ei-
ther pre- or posttreatment VAS score, and no significant im-
provement in the subjective loudness scores in either group
(P>0.05) (Table 5).

In the trimetazidine and placebo groups, 55% (n=23) and
55% (n=22) of patients, respectively, exhibited no improvement
in posttreatment VAS scores for loudness, but VAS scores im-
proved in 36% (n=15) and 28% (n=11) of these subjects. There

was no significant difference between groups in VAS score im-
provement rate, which was 32% (n=26) across the entire sam-
ple (P>0.05) (Table 6).

Furthermore, there were no significant differences between
groups in pure-tone hearing thresholds, at all measured frequen-
cies, according to posttreatment pure tone standard and high-
frequency pure tone audiometry assessment (P>0.05) (Figs. 1, 2).

DISCUSSION

Previous studies have demonstrated that the cytoprotective ef-
fects of trimetazidine are due to the prevention of injury to neu-
rosensorial tissue that may result from overstimulation of the
cochleovestibular system by glutamate, and by the antioxidant
effects of this compound [13]. In experimental animal studies,
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Fig. 1. Pretreatment and posttreatment hearing levels of tinnitus pa-
tients at left ear between 250 and 20,000 Hz.

the ototoxic effect induced by gentamicin and neomycin is pre-
vented by trimetazidine [14]. In otolaryngology, trimetazidine is
used to treat vertigo, Meniere disease, and hearing loss due to
noise-induced and idiopathic sudden hearing loss [6,7,9,10].
Acute tinnitus is frequently caused by ear conditions or psy-
chosocial stress, whereas chronic tinnitus can begin in response to
persistent exposure to noise, whiplash injuries, or functional dis-
orders of the cervical spine [15]. In acute tinnitus, symptoms may
improve after treatment of the underlying cause, but treating
chronic tinnitus of unknown etiology is highly problematic [16].
Tinnitus could develop associated with most of the disorders
affecting the auditory system. For this reason, a variety of phar
macological agents have been tried for the treatment of tinnitus
[5,17,18]. Most recently, antidepressants and intravenous lido-
caine showed a significant decrease in tinnitus severity [19,20].
Benzodiazepines, a GABA4 receptor agonists, are effective in
relieving tinnitus. However, adverse side effects such as sedation
limit its usage. Baclofen and gabapentin is no more effective
than placebo for the relief of idiopathic subjective tinnitus
[21,22]. Betahistine hydrochloride is used to eliminate tinnitus
in patients with vestibular disorders. However, there was insuffi-
cient evidence to say whether betahistine has any effect on Me-
niere disease-related tinnitus [23]. There is a growing evidence
indicating that gingko is no more effective in alleviating tinnitus
symptoms than placebo [24]. Others such as systemic and intra-
tympanic steroids, melatonin, vitamins, zinc, osmotic vasodila-
tors, and regulators have anti-inflammatory, vasodilator or anti-
oxidant effects on cochlea and neural pathways. Systemic and
intratympanic steroids have been proposed for the treatment of
acute tinnitus related to sudden hearing loss. Osmotic vasodila-
tors and regulators have been used to treat for tinnitus of co-
chlear origin. Zinc therapy did not result in tinnitus improve-
ment in patients with normal zinc levels. Melatonin was found
to improve sleep disturbance linked to tinnitus. The effect of
these drugs on the subjective tinnitus is still uncertain due to in-
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Fig. 2. Pretreatment and posttreatment hearing levels of tinnitus pa-
tients at right ear between 250 and 20,000 Hz.

adequate clinical trials [16-18,21].

Of the few studies that have demonstrated the effectiveness of
trimetazidine against tinnitus, the most important study was
conducted by Morgon [6]. The efficacy of trimetazidine has not
been evaluated by any subsequent study, but the drug is never-
theless commonly prescribed for tinnitus.

THI, VAS questionnaires, and audiometric results were used
to determine the effectiveness of trimetazidine treatment. THI
scores improved after treatment in both the trimetazidine and
placebo groups, but the degree of improvement did not differ
between groups, indicating that trimetazidine was no more ef-
fective than placebo against tinnitus (Table 2). The improvement
in THI scores of the groups was considered as the placebo effect
of the both drugs [25].

We classified THI into subgroups per the method employed by
McCombe et al. [12]. In total, 17 subjects (21%) exhibited im-
provement by one or more grades across both the trimetazidine
and placebo groups; 60 subjects (73%) remained at the same
tinnitus grade posttreatment (Table 4). Mean THI grade did not
differ between the 2 groups, again indicating that trimetazidine
was no more effective than placebo against tinnitus.

Treatment of subjective tinnitus depends on the patient’s per-
ception of its loudness. Tinnitus loudness can be estimated by
using loudness matching with an external sound or using direct
loudness ratings. Because tinnitus loudness varies widely among
patients, and frequently fluctuates within individual patients,
quantifying the disability it causes, and devising appropriate
treatment plans, is challenging. We used VAS to assess subjective
tinnitus loudness; posttreatment scores did not differ between
the 2 groups and pre- and posttreatment change scores were not
significant in either group (P>0.05) (Table 5). Across both
groups, 26 subjects (32%) exhibited improvements in VAS,
whereas 45 subjects (55%) did not (P>0.05) (Table 6). This re-
vealed that the subjective VAS for loudness did not differ in
both groups of treatment.
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Tinnitus has a strong association with elderly termed as pres-
bytinnitus. However, this study did not comprise the presbytin-
nitus. Haguenauer et al. [26] demonstrated the utility of trimeta-
zidine during degenerative hearing loss management. Even if
they do not experience subjective hearing impairment, the ma-
jority of tinnitus patients exhibit high-frequency hearing loss
[27,28]. Therefore, we also evaluated high-frequency audiome-
try results before and after trimetazidine treatment, including in
subjects characterized by normal hearing thresholds at higher
frequencies. There was no significant difference between the
study and placebo groups at any frequency, according to post-
treatment standard and high-frequency puretone audiometry
assessments; trimetazidine dihydrochloride treatment had no
effect on hearing thresholds (P>0.05) (Figs. 1, 2).

In conclusion, trimetazidine dihydrochloride therapy was in-
effective for relieving chronic tinnitus.
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