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Background and Objectives: Tianeptine is a tricyclic antidepressant that has a novel
pharmacological property: it increases the reuptake of 5-hydroxytryptamine. Recent stud-
ies have reported that the prevalence of depression is greater in patients with tinnitus than
in control subjects who do not have tinnitus. The purpose of this study was to assess the
efficacy of tianeptine for the relief of tinnitus, especially in patients with depressive mood.
Subjects and Methods: Among a total of 52 tinnitus patients, 15 had depressive mood.
The depressed tinnitus patients were prescribed Stablon® 12.5 mg once daily for 1 month
without any other drug. We assessed the severity of tinnitus, level of depression, and the
quality of sleep in these patients by using the Tinnitus Handicap Inventory (THI), Beck De-
pression Inventory (BDI), and Pittsburgh Sleep Quality Index (PSQI). Hearing impairment
and severity of tinnitus were measured with pure tone audiometry, speech audiometry, and
tinnitograms. These evaluations were conducted before and after medication treatment.
Results: For the 15 depressed tinnitus patients, THI scores significantly correlated with BDI
and PSQI scores prior to medication treatment. These results showed that the discomfort of
tinnitus was closely related to depression and sleep disorder. After medication treatment,
THI and BDI scores significantly decreased, indicating that tinnitus and depression im-
proved. However, no significant alteration in PSQI score was observed, indicating that there
was no improvement in sleep quality. Conclusions: In the treatment of depressed tinnitus
patients, tianeptine might be an efficient drug to treat both tinnitus and depression. Howev-
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Introduction

Tianeptine is not a typical antidepressant drug; chemically,
it is a tricyclic antidepressant (TCA); however, it possesses
the pharmacological property of increasing 5-hydroxytrypta-
mine uptake. As a result of this mechanism, tianeptine has a
faster onset of antidepressant effect, better efficacy among
selective serotonin reuptake inhibitors (SSRIs) [1], and fewer
adverse effects than typical tricyclic antidepressants and SS-
RlIs do [2]. Several pre-clinical studies have revealed that
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er, tianeptine is unlikely to improve the quality of sleep in these patients.
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tianeptine also has a beneficial effect on depression and vari-
ous stress-induced disorders [3,4].

Tinnitus is the phantom perception of sound that results
from activity within the nervous system without any corre-
sponding mechanical or vibratory activity within the cochlea,
and is not related to any external stimuli [5]. It is estimated
that one-third of the global population experiences tinnitus at
least once in their lifetime, and about 1—5% of these affected
individuals experience serious psychosocial complications
[6]. Recent studies have reported that tinnitus patients are
likely to have comorbid psychological disorders including
depression and anxiety [7,8], and show a high prevalence of
depression [9,10]. In addition, the severity of tinnitus has
been positively correlated with levels of depression [11-13].

There is no definite cure for tinnitus. Management of tinni-



tus requires a multi-disciplinary approach depending on the
cause and comorbid conditions of tinnitus patients. Currently,
there are no FDA-approved drugs to treat tinnitus, however,
clinical studies are underway to evaluate the efficacy of N-
methyl-d-aspartate and dopamine D2 antagonists, SSRIs, and
y-aminobutyric acid (GABA) agonists [14]. Previous studies
suggest that patients with severe depression may experience
improvement in their tinnitus after treatment with antidepres-
sants such as nortriptyline [15] or sertraline [16].

In this study, we investigated the relationship among the
severity of tinnitus, the level of depression, and the quality of
sleep in depressed tinnitus patients. We also evaluated the ef-
ficacy of tianeptine on treating tinnitus with depressive mood.

Subjects and Methods

Patients

A total of 52 patients who visited the otorhinolaryngology
outpatient clinic of tertiary hospital from 2009 through 2014
and were first diagnosed as having tinnitus with were pro-
spectively investigated. All patients underwent history inter-
views, physical examinations, hearing tests, and answered
questionnaires. Questionnaires on tinnitus, depression symp-
toms, and quality of sleep were completed at the first visit.
Patients with acute tinnitus (<3 month), otologic disease, his-
tory of previous treatment for tinnitus or systemic disease
(Hypertension, diabetic mellitus or cardiovascular disease)
were excluded.

The patient provided written informed consent to partici-
pate in this study, which was approved by the local Institu-
tional Review Board for Research (ED15142-3).

Evaluation of depression symptoms and study design

The Korean version of the Beck Depression Inventory (BDI)
was used to evaluate the severity of depression symptoms in
patients. It comprises 21 questions, which includes the emo-
tional, cognitive, motive, and physiological areas of depres-
sion. Each question is rated on a scale from 0 to 3, depending
on the degree of symptom, and the total score is calculated
from a range of 0 to 63. A previous study found that a BDI
score of 16 or above for men, and 17 or above for women is
classified as depression [17]. Based on these criteria, tinnitus
patients were divided into two groups: the control group and
the depressed group.

Medication

History taking, physical examinations, questionnaires, and
hearing tests were performed in 52 tinnitus patients. Of these,
only 15 patients had depressive mood according to the Kore-
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an-version BDI. These depressed tinnitus patients were ad-
ministered tianeptine (Stablon”, JEIL, Seoul, Korea) 12.5 mg
once daily for 1 month with no other medications. Patients re-
visited out-patient clinic with 2 weeks, 4 weeks. Evaluations
for tinnitus, depression, and quality of sleep were conducted
before and after medication use.

Evaluation of tinnitus

To evaluate the severity of tinnitus, the Tinnitus Handicap
Inventory (THI) was administered to patients. The Korean-
version THI measures the impact of tinnitus on daily life and
its reliability and validity were proven through a previous
study [18]. It contains 25 items with a functional subscale (11
items), emotional subscale (9 items), and catastrophic sub-
scale (5 items). Each question is rated as 0 (none), 2 (some-
times), or 4 (always). The total score is calculated from a
range of 0 to 100.

Evaluation of sleep quality

The Korean version of the Pittsburgh Sleep Quality Index
(PSQI) was used to assess the quality of sleep [19]. It com-
prises 19 items, which measure subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleep medication, and daytime function.
Each question is rated from a scale of 0 to 3 depending on the
degree of symptoms, and the total score is calculated from a
range of 0 to 21. A total score of 5 or above indicates poor
sleep quality.

Hearing test

Pure tone audiometry, speech audiometry, and tinnitograms
were performed to check for hearing and tinnitus status of pa-
tients.

Statistical analysis

Statistical analysis was performed using the SPSS 21.0
(SPSS Inc., Chicago, IL, USA) program. The Pearson bivari-
ate correlation test was used to analyze correlations between
variables. Qualitative variables were analyzed using Fisher’s
exact test to compare differences between groups. A paired
sample t-test was used to compare changes in THI, BDI, and
PSQI scores before and after the medication use. All data
were expressed as means + standard deviation. The level of
statistical significance was set as p<0.05.

Results

Characteristics of depressed tinnitus patients
A total of 52 tinnitus patients were diagnosed as having
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tinnitus. According to the BDI score criteria, tinnitus patients
were stratified into two groups according to the presence of
depressive mood. Thirty-seven (71.2%) patients without de-
pressive mood were in the control tinnitus group and 15
(28.8%) patients with depressive mood were in the depressed
tinnitus group. As shown in Table 1, more female patients
were observed in the depressed tinnitus group, which was sta-
tistically significant (p=0.031). The mean THI score of the de-
pressed tinnitus group was 51.67 (+19.58), which was signifi-
cantly higher than that in the control tinnitus group (p=0.005).

Table 1. Characteristics of tinnitus patients

Tinnitus patients

Control (n=37) Depressed (n=15) el

Gender 0.031*

F 20 (54.1) 13 (86.7)

M 17 (45.9) 2(13.3)
Grade 0.192

1 11(29.7) 1(6.7)

2 11(29.7) 4(26.7)

3 10 (27.0) 4(26.7)

4 3(8.1) 4(26.7)

5 2 (5.4) 2(13.3)
AGE 56.70+12.57 58.60+10.75 0.471
PTA 30.92+19.10 34.50+16.56 0.385
THI 32.54+22.15 51.67+19.58 0.005"
PSQ 6.86+4.92 8.20+4.06 0.055
BDI 8.00+2.44 2527+6.14 <0.001"

More female patients were observed in the depressed tinnitus
group, which was statistically significant (p=0.031). The mean
THI score of the depressed tinnitus group was 51.67 (£ 19.58),
which was significantly higher than that in the control finnitus
group ('p<0.005). No significant differences in the severity of
finnitus, age, pure tone audiometry, and PSQI score were
found. #significant result at the 0.05 level, "at the 0.01 level, fat
the 0.001 level, Fisher's exact test or Student's t-test. PTA: pure
tfone audiometry, THI: Tinnitus Handicap Inventory, PSQI: Pitts-
burgh Sleep Quality Index, BDI: Beck Depression Inventory

No significant differences in the severity of tinnitus, age, pure
tone audiometry and PSQI score were found.

Correlation among THI, BDI, PSQI in depressed
tinnitus patients

Next, we investigated the relationship among THI, BDI,
PSQI scores in depressed tinnitus patients. Table 2 shows cor-
relations of depressed tinnitus patients based on THI and BDI
scores, THI and PSQI scores, and BDI and PSQI scores, re-
spectively. There was a significant correlation between THI
and BDI scores (r=0.5758, p=0.0247) (Fig. 1) and between
THI and PSQI scores (r=0.6151, p=0.0147) (Fig. 2). Howev-
er, there was no significant correlation between BDI and PSQI
scores in depressed tinnitus patients (Table 2).

Effects of tianeptine on THI, BDI, and PSQI scores
in depressed tinnitus patients

To evaluate the efficacy of tianeptine on tinnitus, depres-
sion symptoms, and the quality of sleep, 15 depressed tinnitus
patients were administered tianeptine (Stablon”) 12.5 mg
once daily at bedtime for 1 month and were evaluated for the
severity of tinnitus, THI, BDI, and PSQI scores before and
after medication treatment. After medication treatment, the
mean score of THI improved from 51.67 (+19.58) to 43.07
(#18.68) and those of BDI improved from 24.71 (+6.13) to
15.53 (£4.10), which were statistically significant (p=0.0031,
p<0.001, respectively). Tianeptine had no significant improve-
ment on the PSQI score (Table 3). Furthermore, Table 4, 5
show the improved score of each item of THI and BDI, re-
spectively, with tianeptine treatment. The functional subscale
and emotional scale of THI score was significantly improved
with tianeptine treatment (p=0.020, p=0.012) (Table 4). In-
terestingly, the mean PSQI score was not significantly altered
after tianeptine treatment but an item of sleep latency signifi-
cantly improved (p=0.023) (Table 6).
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Fig. 1. Correlation between THI
and BDI in depressed tinnitus pa-
tients. There was a significant corre-
lation between THI and BDI scores
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(r=0.5758, p=0.0247). THI: Tinnitus
Handicap Inventory, BDI: Beck De-
pression Inventory.
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Fig. 2. Correlation between THI
and PSQI in depressed tinnitus pa-
tients. There was a significant corre-
lation between THI and PSQlI scores

(r=0.6151, p=0.0147). THI: Tinnitus
Handicap Inventory, PSQI: Pitts-
burgh Sleep Quality Index.

Table 2. Correlation between THI, PSQI, and BDI scores in de-
pressed tinnitus patients

Table 3. THI and BDI scores in tinnitus patients after tianeptine
treatment

Depressed

Tinnitus patients (n=15)

THI vs. BDI  Correlation coefficient (r) 0.5758
p-value 0.0247*

THI vs. PSQI Correlation coefficient (r) 0.6151
p-value 0.0147*

BDI vs. PSQI Correlation coefficient (r) 0.5
p-value 0.0577

There was a significant correlation between THI and BDI scores
(r=0.5758, #*p=0.0247), and between THI and PSQI scores (r=
0.6151, *p=0.0147). However, there was no significant correla-
fion between BDI and PSQI scores in depressed tinnitus patients
(p-value=0.0577). #significant correlation at the 0.05 level. THI:
Tinnitus Handicap Inventory, PSQI: Pittsburgh Sleep Quality In-
dex, BDI: Beck Depression Inventory

Discussion

There is a 5% prevalence of major depression in the public
and it is reported that the probability of depression occurring
at least once in a lifetime is 20% in women, and 10—15% in
men [20]. Tinnitus is a common symptom with 10—15%
prevalence in the general population, and it negatively affects
1—2% of these individuals during normal activities. According
to previous reports, approximately 39% of tinnitus patients
also have major depression [21]. In our study, 15 (28.8%) of
52 tinnitus patients showed a propensity for depressive mood
compared to control patients. The reason for the higher per-
centage of depressive mood in women who have tinnitus is
that they have greater predisposition to depression than men,
which has a high impact according to the prevalence of de-
pression. However, there was a higher proportion of women
with tinnitus who visited the hospital for treatment. Further-
more, according to the threshold of predisposition to depres-
sion, which was 17 points in women and 16 points in men

Depressed tuinnitus patients (n=15)

Pre-treatment Post-treatment p-value®
(mean+SD) (mean+SD)
THI 51.67+19.58 43.07+18.68 0.0031"'
THI grade 3.07+£1.18 2.80+0.94 0.3343
BDI 24.71+6.13 15.53+4.10 <0.001"
PSQI 8.36+4.06 7.47+5.15 0.6175

After medication treatment, the mean score of THI improved
from 51.67 (+19.58) to 43.07 (+18.68) and those of BDI improved
from 24.71 (£6.13) to 15.53 (+4.10), which were stafistically sig-
nificant (*p=0.0031, 'p<0.001, respectively). Tianeptine had no
significant improvement on the PSQI score. *#significant result
at the 0.05 level, "at the 0.01 level, "at the 0.001 level, fFisher's
exact test or Student’s t-test. THI: Tinnitus Handicap Inventory,
BDI: Beck Depression Inventory, PSQI: Pittsburgh Sleep Quality
Index

from The Study on Standardization of BDI, women usually
have more depression symptoms than men.

The aims of this study were to prove the correlation be-
tween tinnitus and depression and to investigate a beneficial
effect of treating tinnitus patients with depressive mood. Par-
ticularly, in depressed tinnitus patients, THI scores were pos-
itively correlated with PSQI and BDI scores with statistical
significance. These results show that the discomfort of tinni-
tus, depression, and sleep disorders were closely related.
Next, tianeptine significantly improved tinnitus (total THI
score), depression (total BDI score), and sleep latency in de-
pressed tinnitus patients. However, there was no statistically
significant improvement in the quality of sleep (total PSQI
score). Based on the results of this study, tianeptine might be
an efficient mediation to treat both tinnitus and depression
symptoms in tinnitus patients with depressive mood. We
could consider the order-relationship of depression and tinni-
tus in depressed tinnitus patients. Dobie, et al. [22] reported
that more than 50 percent of tinnitus patients already had
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major depressive disorder before the occurrence of tinnitus.
Only 7% of depressed patients had tinnitus before being di-
agnosed for depression [23]. In other words, patients with
depression are more likely to experience tinnitus. When re-
viewing other reports, tinnitus is not an independent factor to
trigger depression, but it can be an important factor in pa-
tients with sensitivity to mental illness. There is no proof that
depression can directly cause tinnitus. There was no signifi-
cant difference between patients with depression and those
without [20]. However, people with depression sometimes
have an inadequate physical response, therefore, the tinnitus,
which was previously ignored, may feel worse [24]. The key
factor in explaining why some tinnitus patients feel a little

Table 4. THI scores of depressed tinnitus patients after tianeptine
treatment

Mean Diff.  p-value®
Pre-Tx.  Post-Tx.
THI total score 51.67 4307  8.600 0.003'
Grade 3.13 2.80 0.333  0.334
Functional subscale 20.73 17.67 3.067 0.020*
1F 2.40 2.27 0.400  0.082
2F 1.60 1.20 -0.267  0.334
4F 1.33 1.60 0.533 0.164
7F 2.27 1.73 -1.000  0.019*
9F 1.33 1.20 0.667  0.019*
12F 2.20 2.13 -0.400  0.189
13F 1.47 1.20 -0.267  0.499
15F 1.60 1.20 0.467  0.204
18F 1.47 1.47 0.933 0.017*
20F 2.27 1.80 0.133  0.719
24F 2.80 1.87 0.400  0.082
Emotional subscale 19.33 15.33 4.000 0.012*
3E 2.27 2.00 0.267  0.164
6E 2.67 2.67 0.000 1.000
10E 1.60 1.47 0.133  0.751
14E 2.53 1.80 0.733  0.036*
16E 2.13 1.60 0.533  0.104
17E 1.73 1.60 0.133  0.719
21E 2.13 1.33 0.800  0.047*
22F 2.40 1.33 1.067  0.001'
25E 1.87 1.53 0.333  0.238
Catastrophic subscale  11.60 10.07 1.533 0.182
5C 2.00 1.67 0.333  0.238
8C 2.13 2.27 0.133  0.670
1C 3.07 2.53 0.533  0.041*
19C 1.73 1.73 0.000 1.000
23C 2.67 1.87 0.800 0.009"

#significant result at the 0.05 level, "at the 0.01 level, at the
0.001 level, fFisher’s exact test or Student’s t-test. 7F: Distur-
bance of sleep, 9F: Social activities, 18F: Ignorance of finnitus,
14E: Irritability, 21E: Depressive mood, 22E: Anxious feeling,
11C: Feeling of disease, 23C: Surmounting tinnitus. THI: Tinnitus
Handicap Inventory, Pre-Tx.. pre-treatment, Post-Tx.: post-
freatment, Diff.. difference
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discomfort while others are distressed is the psychological as-
pect associated with depression. As such, since depression
has a higher associated morbidity and a close relationship

Table 5. BDI scores of depressed tinnitus patients after tianeptine
treatment

Mean

Diff. p-valuet
Pre-Tx. Post-Tx.

BDI total score 25.27 15.53 9.733 0.000°
1 2.00 2.13 -0.133 0.499
2 2.87 2.67 0.200 0.384
3 1.73 1.60 0.133 0.334
4 2.53 2.00 0.533 0.015*
5 1.67 1.40 0.267 0.104
6 1.73 1.47 0.267 0.164
7 273 1.47 1.267 0.000"
8 2.93 1.47 1.467 0.000°
9 1.67 1.40 0.267 0.104
10 1.27 1.27 - -

1 1.67 1.47 0.200 0.271
12 2.13 2.07 0.067 0.719
13 2.53 1.93 0.600 0.003"
14 2.33 1.53 0.800 0.005"
15 2.53 1.27 1.267 0.001°
16 2.73 1.60 1.133 0.000"
17 2.33 1.60 0.733 0.006"
18 1.87 1.60 0.267 0.364
19 1.47 1.33 0.133 0.546
20 2.47 2.20 0.267 0.262
21 3.07 3.07 - -

#significant result at the 0.05 level, "at the 0.01 level, at the
0.001 level, SFisher's exact test or Student’s t-test. 4: Satisfac-
fion, 7: Disappointment in myself, 8: To blame myself for some-
thing, 13: Making decision, 14: Feeling of appearance, 15: Ef-
ficiency of work, 16: Sleep, 17: Tiredness. BDI: Beck Depression
Inventory, Pre-Tx.: pre-freatment, Post-Tx.. post-treatment, Diff.:
difference

Table 6. PSQI scores of depressed tinnitus patients after tianepti-
ne treatment

Mean
———————— Diff. p-value'
Pre-Tx. Post-Tx.

PSQI total score 8.20 7.47 0.733  0.617
Sleep quality 1.73 1.00 0.733  0.060
Sleep latency 1.80 1.20 0.600  0.023*
Sleep duration 1.13 1.40 -0.267  0.301
Sleep-wake patterns 0.40 0.53 -0.133 0.698
Sleep disturbance 1.60 1.67  -0.067 0.719
Use of sleep medication 0.60 0.60 0.000 1.000
Daytime consequences 0.93 1.07 -0.133 0.634

The mean PSQI score was not significantly altered after tianep-
fine tfreatment but an item of sleep latency significantly im-
proved (¥p=0.023). #significant result at the 0.05 level, 'Fisher's
exact test or Student’s t-test. PSQI: Pittsburgh Sleep Quality In-
dex, Pre-Tx.: pre-treatment, Post-Tx.: post-treatment, Diff.: dif-
ference



with tinnitus, it is possible to administer antidepressants for
the treatment of tinnitus [21].

In the past, a number of studies reported on tinnitus treat-
ment with TCAs [20,22,25]. Recent studies focus on SSRIs,
which have less adverse effects than TCAs. In a study of se-
vere tinnitus accompanied with depression, administration of
sertraline showed meaningful improvement of tinnitus com-
pared to placebo [21]. After tinnitus with depression was
treated with different types of SSRIs, improvement of tinni-
tus was reported [26]. The mechanism of the effects of anti-
depressants on tinnitus has not yet been established. The
main hypothesis is that antidepressants may not directly af-
fect tinnitus, but the depression accompanied with tinnitus.
This is supported by the fact that in patients with severe de-
pression, their subjective tinnitus improved with treatment
with nortriptyline [15,27]. Furthermore, patients with depres-
sion may be more sensitive to internal or external noise than
those without depression [22]. Another hypothesis is that SS-
RIs can reduce tinnitus symptoms directly by interfering with
the transmission of tinnitus impulses [28]. This is supported
by a number of documents that there are a large number of
serotonin receptors in the auditory nervous system and varia-
tion of these receptors can generate auditory evoked poten-
tial [29,30]. In some reports, antidepressants, including
TCAs and SSRIs, can cause tinnitus as a side effect in some
patients [16], but the tinnitus was reversible when the drugs
were stopped. Tinnitus treatment with antidepressants, as cur-
rent studies have shown, is considered to be the most effec-
tive to use in tinnitus patients with depression.

This paper is a prospective study that observed an improve-
ment in tinnitus by treatment with tianeptine alone in tinnitus
patients with depressive mood. We look forward to a choice
of new drugs for the treatment of tinnitus in the ENT area.
Tianeptine is a good treatment of choice in severe tinnitus
patients with depressive mood, but they cannot control sleep
disorders. Therefore, it can be helpful to co-administer with
sedatives or hypnotics that are not addictive.

In this study, there was no control group using other anti-
depressants or placebo. We need clinical studies examining a
larger number of patients for a long period and comparing
medications including other antidepressants, blood circula-
tion enhancers or tranquilizers to investigate relative efficacy
of tianeptine.

In conclusion, tianeptine is good alternative treatment in
depressed tinnitus patients because it is an effective agent to
reduce both symptoms. In this case, additional treatments are
required to control sleep disorders.
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