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INTRODUCTION
Tinnitus is the perceived auditory sensation of sound in the absence of external acoustic stimulation [1]. It affects between 5% and 
15% of the population, and severe tinnitus, which impairs quality of life, occurs in about 1% to 2% of people [2-4]. The degree of indi-
vidual annoyance varies, but chronic persistent tinnitus may seriously affect daily activity, resulting in severe emotional problems 
such as anxiety, annoyance, and depression [4]. There is a wide variety of strategies for tinnitus management, such as cognitive–be-
havioral therapy [5], sound therapy [6], pharmacotherapy [7], and transcranial magnetic stimulation [8]. Although some patients may 
experience a certain degree of beneficial effect from these modalities, no standard treatment has been established or approved as 
a cure for tinnitus.

So far, the evidence for pharmacologic treatment is limited. No single drug has been approved by the United States Food and Drug 
Administration (FDA) or the European Medicines Agency (EMA) for the treatment of tinnitus [7]. According to recent systematic 
reviews, anticonvulsants, ginkgo biloba, and tricyclic antidepressants have failed to show significant beneficial effects on treating 
tinnitus.[1] Vasodilators have been used based on anecdotal evidence, although several studies have reported that ischemic condi-
tions may play a role in chronic alteration of inner ear function and tinnitus pathogenesis [9, 10]. 

Cilostazol selectively inhibits phosphodiesterase type 3 (PDE3) and increases the amount of cyclic adenosine monophosphate 
(cAMP) by inhibiting its degradation. cAMP again suppresses the production of blood clots by increasing the active forms of pro-
tein kinases and increases blood flow by expanding blood vessels, which is comparable to the nitric oxide (NO) signaling pathway 
[11]. The anti-platelet and vasodilatation effects of cilostazol have been approved by FDA for treating intermittent claudication due 
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to peripheral arterial disease [11]. Previous studies reported that the 
blood flow to stria vascularis and cochlear hair cells can be improved 
by increasing the activity of NO and protein kinases [12-14]. These stud-
ies suggest that cilostazol, which inhibits PDE3 and increases the lev-
els of protein kinases, may improve tinnitus by increasing blood flow 
to peripheral cochlear cells. Thus, we hypothesized that cilostazol, 
which is widely used for enhancing peripheral blood flow, could im-
prove tinnitus by increasing the peripheral blood flow to cochlea.

We conducted our randomized controlled study to validate these as-
sumptions by determining whether the administration of cilostazol 
could improve subjective tinnitus in chronic tinnitus patients.

MATERIALS and METHODS

Study Design and Patients
This randomized, prospective, placebo-controlled, double-blind, phase 
IIa clinical trial was conducted in compliance with the Declaration of 
Helsinki and Good Clinical Practice guidelines. The Institutional Review 
Board approved the study protocol and the informed consent form. 
Informed consent was obtained for all patients before their inclusion. 
Study participants were recruited from those patients with chronic 
tinnitus from October 2011 to May 2013. A total of 50 patients were 
enrolled by screening for eligibility. In this pilot study, a sample size of 
25 patients per arm was established for a preliminary trial. Prior to de-
termining eligibility, each patient was evaluated by detailed medical 
history, physical examination, visual analog scale (VAS) of tinnitus, pure 
tone audiometry, and speech audiometry. The inclusion criteria were as 
follows: (1) age older than 19 years; (2) unilateral or bilateral tinnitus; (3) 
chronic tinnitus lasting more than 3 months and less than 12 months; 
and (4) an initial VAS of tinnitus ≥4. The exclusion criteria included the 
following: (1) conductive hearing loss on pure tone audiometry; (2) any 
other associated inner ear disease such as Meniere’s disease; (3) objec-
tive or pulsatile tinnitus; (4) contraindication to anti-platelet drugs; (5) 
any cardiac disease; (6) a bleeding tendency or history of major opera-
tion within 3 months; (7) breastfeeding; and (8) pregnancy. 

Procedures
Fifty eligible patients who voluntarily signed an informed consent 
were randomly assigned to either a cilostazol (Korea Otsuka Phar-
maceutical; Seoul, Korea) or control (placebo) group by means of a 
computer-generated random sequence. The random sequence was 
developed by a statistician at the clinical trial center. Study medica-
tions were manufactured according to the random sequence and 
sent to the clinical trial pharmacy at the clinical trial center. The as-
signed study medications of cilostazol or placebo, which were iden-
tical in appearance and labeled only with a case number, were both 
prescribed at baseline on day 0 (T0) for 2 weeks and at 2 weeks after 
enrollment (T1) for another 2 weeks. Oral 100-mg cilostazol tablets 
or matching placebo tablets were administered twice a day for a to-
tal of 4 weeks. The final evaluation was scheduled at 4 weeks after 
T0-that is, at the end point of the study (T2). Medical history taking, 
vital signs, routine blood analysis, and urine human chorionic gonad-
otropin (hCG) levels (from women only) were obtained at the day of 
random assignment. Participants were requested to consult investi-
gators if any possible side effects occurred. Study patients and inves-
tigators remained blinded to the study drug allocation throughout 
the entire trial.

Assessment
The severity and characteristics of tinnitus were evaluated at each 
visit of the patients (T0, T1, and T2). To assess the subjective severity 
of tinnitus, a VAS of tinnitus severity and validated Korean versions 
of two established questionnaires, the tinnitus handicap inventory 
(THI), and the Short-Form 36 health survey (SF-36), were used at each 
visit [15, 16]. The VAS was a 10-cm long horizontal line on which patients 
indicated the tinnitus severity, beginning of the scale refers to no tin-
nitus (0 point) and the end to the most severe tinnitus they can imag-
ine (10 points). The THI is a validated and widely used questionnaire 
for assessing the impact of tinnitus on daily life and for documenting 
the treatment outcomes of tinnitus [17]. It comprises 25 items, each 
with 0, 2, or 4 points, with three subscales: functional (12 items), 
emotional (8 items), and catastrophic (5 items). The total score rang-
es from 0 to 100, and a higher score represents a higher handicapped 
tinnitus. The SF-36 has been accepted as an established assessment 
tool for individuals complaining about tinnitus [18]. It consists of 36 
items for the assessment of various aspects of the mental and phys-
ical health conditions of individuals through eight subscales. Higher 
scores represent a higher level of performance associated with quali-
ty of life. The SF-36 can also be divided into two aggregate summary 
measures: the physical component summary (PCS) and the mental 
component summary.

To evaluate tinnitus characteristics of each patient, tinnitus pitch and 
loudness were monitored at each visit. The pitch-match frequen-
cy and loudness-match dB sensation level (dB SL) were obtained 
with clinical audiometers. Tinnitus pitch was measured with pure 
tone sounds from 250 Hz to higher frequencies (up to 8kHz) until 
the matched frequency could be obtained. Narrow band noise was 
applied when necessary. After detection of the tinnitus pitch, the 
changing intensity of the stimulus was matched with tinnitus loud-
ness with an increment of 1 dB in tinnitus pitch frequency.

Statistical Analysis
Efficacy analyses were primarily performed within the efficacy anal-
ysis population, which included all randomly assigned patients who 
took the allocated medication for at least 2 weeks with the available 
complete post-baseline data of T1. Statistical analyses were per-
formed using linear mixed-effects models (LMM) with random inter-
cept and compound symmetry for the correlation structure to com-
pare changes in each variable from baseline to T1 or T2. The effect 
on the subjective severity, which was determined by the change in 
questionnaire scores, was the main outcome measure. The effect on 
tinnitus characteristics of pitch and loudness were evaluated by com-
paring the baseline data and the last available data using a Wilcoxon 
signed rank test and Mann–Whitney U test. Analyses were repeated 
within the per protocol population, which included all randomly as-
signed patients who completed the study as scheduled without ma-
jor violations. Statistical analysis was conducted using SAS version 
9.1 software (SAS Institute Inc.; Cary, NC, USA). Values of p<0.05 were 
considered to indicate statistical significance.

RESULTS

Patients and Baseline Characteristics
Of the 95 patients screened, 50 were finally enrolled in this study 
and randomized to the cilostazol group (n=25) or the placebo group 
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(n=25) (Figure 1). After drug administration, 1 patient of the placebo 
group (prior to T1) and 11 patients of the cilostazol group (5 prior 
to T1 and 6 prior to T2) dropped out of the study due to persistent 

headaches. One patient of the cilostazol group withdrew consent 
after randomization at medication day 3. Thus, the efficacy analysis 
data set was comprised of 24 patients from the placebo group and 
19 patients from the cilostazol group. In addition, 24 patients of the 
placebo group and 13 patients of the cilostazol group took all medi-
cations as scheduled and had complete post-baseline data and thus 
constituted the per protocol population.

The patient characteristics of the efficacy analysis population 
are presented in Table 1. There were no significant differences 
between the two groups in terms of sex, age, hearing levels, and 
tinnitus characteristics. Table 2 shows the baseline tinnitus sever-
ity of the efficacy analysis population. Hearing level and tinnitus 
laterality of all patients showed no interval change throughout 
the study. The total THI score and the functional subscale were not 
balanced between the placebo and cilostazol groups, with signifi-
cantly higher scores in the placebo group. The VAS and all SF-36 
subscale scores showed no significant differences among the two 
study groups.
 
Efficacy in Subjective Severity
The baseline total THI score and the functional subscale were not 
exactly balanced between study groups. Thus, additional statistical 
correction was implemented by adding interaction term of initial val-
ue and time. The influence of the initial value on the velocity of the 
change in the score was estimated for the analysis of all THI scores. If 
the velocity is different according to the baseline THI value, the sig-
nificance of difference in score changes between study groups was 
finally determined considering the influence of the baseline value on 
the velocity. 

Figure 1. CONSORT flow diagram
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Table 1. Baseline characteristics of the efficacy analysis population

   All patients Placebo Cilostazol 
Characteristics   (n=43)  (n=24)  (n=19) p

Sex     

 Male  33 (77%) 20 (83%) 13 (68%) 0.295

 Female  10 (23%) 4 (17%) 6 (32%) 

Age, years     

 Mean±SD  46.6±12.6 46.5±11.9 46.6±13.7 0.941

 Range  18 to 73 18 to 67 20 to 73 

Tinnitus laterality     

 Unilateral  23 (53.5%) 15 (62.5%) 8 (42.1%) 0.294

 Bilateral  20 (46.5%) 9 (37.5%) 11 (57.9%) 

Hearing level, dB HLa     

 No. of ears  63 33 30 

 Ears with tinnitus (mean±SD) 25.7±14.2 26.3±16.2 25.1±11.8 0.744

 Ears without tinnitus (mean±SD) 16.9±9.9 18.7±11.5 13.4±6.7 0.821

Tinnitus description     

 No. of ears  63 33 30 

 Tonal  37 (58.7%) 17 (51.5%) 20 (66.7%) 0.306

 Nontonal  26 (41.3%) 16 (48.5%) 10 (33.3%) 

Pitch match, kHzb     

 No. of ears  49 21 28 

 Mean±SD  5.8±2.6 5.7±2.7 5.8±2.6 0.994

Loudness match, dB SL     

 No. of ears  49 21 28 

 Mean±SD  8.1±6.8 7.9±6.4 8.3±7.2 0.817
dB HL: decibel hearing level; dB SL: decibel sensation level; SD: standard deviation
aHearing level indicates pure tone threshold averages of 500, 1000, 2000, and 4000 kHz.
bThe pitch of the tinnitus can be categorized in tonal tinnitus and cannot in nontonal 
(noisy) tinnitus.

Table 2. Baseline questionnaire scores (mean±SD) regarding the tinnitus 
severity of the efficacy analysis population

  All patients Placebo Cilostazol 
   (n=43)  (n=24)  (n=19) p

THI

Total score 31.70±17.83 36.21±18.77 26.00±15.16 0.031*

Functional subscale 16.84±10.35 20.08±10.88 12.74±8.17 0.012*

Emotional subscale 9.09±5.89 10.21±6.53 7.68±4.77 0.133

Catastrophic subscale 5.76±4.03 5.92±3.93 5.58±4.25 0.892

VAS 6.47±1.97 6.58±2.10 6.32±1.83 0.765

SF-36

Physical functioning 87.21±13.02 88.54±13.87 85.53±12.01 0.192

Role-physical 76.74±31.99 78.13±28.85 75.00±36.32 0.904

Bodily pain 74.69±24.15 74.83±25.13 74.53±23.53 1.000

General health 64.33±18.76 68.33±18.36 59.26±18.50 0.097

Vitality 57.79±17.54 58.54±19.25 56.84±15.56 0.825

Social functioning 47.67±9.15 48.83±9.52 50.00±8.33 0.177

Role-emotional 77.52±36.17 76.38±37.41 78.94±35.51 0.860

Mental health 67.26±19.79 68.50±18.55 65.68±21.68 0.768

Physical summary 50.18±5.99 51.02±5.93 49.12±6.07 0.334

Mental summary 42.74±8.26 42.55±8.11 42.98±8.67 0.760

*Statistical significance. 
SD: standard deviation; THI: tinnitus handicap inventory; VAS: visual analogue scale; 
SF-36: the Short Form 36 health survey
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Regarding the total THI scores, the changes in scores from baseline 
to T1 and T2 were not significantly different among study groups 
(Table 3). In the analysis of subscales, the functional and emotion-

al subscales also showed no significant differences in the change in 
scores at both T1 and T2 time spans from baseline. However, a greater 
score reduction at T2 was found in the catastrophic THI subscales in 

Table 3. Statistical analysis of changes in tinnitus handicap inventory (THI) scores

Variables Time spana  Placebo  Cilostazol  Intergroup differenceb

   Mean SD Mean SD LSMD SE p

Total THI score ΔT1 –6.375 12.638 –0.947 11.262 1.687 3.243 0.605

  ΔT2 –10.083 15.160 1.538 8.452 7.093 3.589 0.052

THI subscales

 Functional ΔT1 –4.500 6.653 –1.158 6.085 0.777 1.786 0.665

  ΔT2 –6.667 8.499 0.000 4.546 2.969 1.959 0.134

 Emotional ΔT1 –1.792 5.124 0.211 4.049 0.821 1.194 0.494

  ΔT2 –2.083 5.830 0.462 2.727 0.997 1.312 0.449

 Catastrophic ΔT1 –0.083 2.796 0.000 3.399 0.006 0.903 0.995

  ΔT2 –1.333 3.046 1.077 3.046 2.280 0.982 0.030*
*Statistical significance. 
aT1 and T2 indicate 2 and 4 weeks after drug administration, respectively. Time span represents the change in values from T0 to T1 (ΔT1) and from T0 to T2 (ΔT2). 
bLinear mixed effects models and additional statistical correction for baseline imbalances were used to compare the amount of change from baseline at each time point between the 
placebo and cilostazol groups.
THI: tinnitus handicap inventory; SD: standard deviation; LSMD: least squares mean difference; SE: standard error

Table 4. Statistical analysis of changes in tinnitus handicap inventory (THI) scores

Variables Time spana  Placebo  Cilostazol  Intergroup differenceb

   Mean SD Mean SD LSMD SE p

VAS  ΔT1 –0.125 1.454 –0.026 0.920 0.099 0.607 0.871

  ΔT2 –0.500 1.978 –1.844 2.813 –1.344 0.659 0.045*

SF-36 subscales    

 Physical functioning ΔT1 –2.500 13.673 4.211 10.310 6.711 4.967 0.181

  ΔT2 –3.333 19.430 4.231 12.391 7.106 5.354 0.189

 Role-physical ΔT1 2.083 29.411 9.211 22.377 7.127 8.755 0.418

  ΔT2 –6.250 36.303 15.385 34.669 17.650 9.500 0.067

 Bodily pain ΔT1 –1.458 22.407 0.789 34.877 2.248 8.783 0.799

  ΔT2 –2.042 33.610 7.077 33.340 3.229 9.470 0.734

 General health ΔT1 –1.667 8.801 0.684 9.280 2.351 2.715 0.389

  ΔT2 –1.125 8.887 –0.154 6.914 1.033 2.961 0.728

 Vitality ΔT1 0.000 12.511 –3.684 12.785 –3.684 4.136 0.376

  ΔT2 –1.667 15.156 0.385 14.356 2.413 4.498 0.593

 Social functioning ΔT1 2.604 9.738 2.632 12.204 0.027 3.624 0.994

  ΔT2 3.125 12.901 2.885 12.659 –1.066 3.893 0.785

 Role-emotional ΔT1 0.004 35.454 0.000 22.225 –0.004 10.090 0.999

  ΔT2 5.558 44.695 7.700 24.172 –0.881 10.934 0.936

 Mental health ΔT1 3.000 17.265 0.632 14.561 –2.368 4.473 0.598

  ΔT2 3.667 14.634 0.615 7.974 –3.142 4.862 0.520

 Physical summary ΔT1 –1.025 3.837 1.795 5.619 2.820 1.907 0.143

  ΔT2 –2.479 8.989 2.792 6.188 4.172 2.066 0.047*

 Mental summary ΔT1 1.408 6.637 –0.721 4.985 –2.129 1.798 0.240

  ΔT2 2.596 7.519 0.300 4.076 –2.295 1.955 0.244
*Statistical significance. 
aT1 and T2 indicate 2 and 4 weeks after drug administration, respectively. Time span represents the change in values from T0 to T1 (ΔT1) and from T0 to T2 (ΔT2). 
bLinear mixed effects models and additional statistical correction for baseline imbalances were used to compare the amount of change from baseline at each time point between the 
placebo and cilostazol groups.
THI: tinnitus handicap inventory; SD: standard deviation; LSMD: least squares mean difference; SE: standard error
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the placebo group (p=0.030). With respect to the change in the VAS 
score, there were no differences in the change in values between the 
cilostazol and placebo groups at T1 (–0.026 vs–0.125), whereas sig-
nificantly greater improvement in the cilostazol group versus the pla-
cebo group (–1.844 vs–0.500) was observed at T2 (p=0.045) (Table 4).  
For the SF-36, a significantly greater improvement was found in the 
cilostazol group for the PCS subscale at T2 (p=0.047) (Table 4). The 
changes in the other SF-36 subscales from baseline to T1 and T2 were 
not significantly different.

Efficacy in Tinnitus Pitch and Loudness
For the evaluation of changes in tinnitus characteristics, patients 
with unilateral and bilateral tinnitus were analyzed together. The 
tinnitus pitch changed from 5.77±2.75 kHz to 6.39±2.39 kHz in the 
placebo group and from 5.69±2.63 kHz to 5.37±2.42 kHz in the ci-
lostazol group (Table 5). There were no significant within- and be-
tween-group changes with medication in both groups. Regarding 
tinnitus loudness, there was a nonsignificant tendency toward a 
decrease, from 7.86±6.41 dB SL to 5.57±3.92 dB SL in the placebo 
group and from 8.52±7.31 dB SL to 7.29±4.67 dB SL in the cilostazol 
group. 

Adverse Events
Adverse effects were reported by 22 patients during the study: 19 
headaches (17 in the cilostazol group and 2 in the placebo group) 
and 3 hyperglycemia occurrences (1 in the cilostazol group and 2 in 
the placebo group). Of the 25 cilostazol group patients of the safety 
population, 17 patients (68%) had headaches and 1 (4%) had hyper-
glycemia. All side effects of cilostazol were considered to be related 
to treatment (6 certain, 4 probable, and 8 possible cases). Among 
patients with headache, 11 in the cilostazol group and 1 in the place-
bo group discontinued study drug administration due to persistent 
headache, whereas the others with headache completed the study 
because their symptoms were mild enough to continue medication. 
All patients with hyperglycemia completed the drug administration 
since the elevated blood glucose level was not serious. No serious 
adverse event was reported in relation to medication.

DISCUSSION
The heterogeneity of etiology and the limited understanding of un-
derlying pathogenesis prevent the development of a curative treat-
ment for tinnitus. Pathologic changes in tinnitus can include any con-
ditions along the entire auditory pathway from a primary cochlear 
lesion to an alteration of the central auditory pathway [1]. Impairment 
of blood supply from noise exposure, cardiovascular disease, hyper-
lipoproteinemia, diabetes mellitus, or excessive stress may result in 
long-term deterioration of microcirculation in the inner ear.

The cGMP and cAMP signaling pathways regulate a large number 
of physiologic processes, such as cell proliferation, gene expression, 
inflammation, apoptosis, and metabolism [19]. In the mammalian co-
chlea, cGMP is an essential second messenger of the NO system that 
regulates cochlear microcirculation [12, 20, 21]. cGMP formation activates 
protein kinases and subsequently increases cochlear blood flow [12]. 
Like cGMP-dependent protein kinase activation, cAMP-dependent 
vasodilation is possible through protein kinase activation, although 
its role in the cochlea is unknown [22]. Moreover, cAMP-dependent 
signaling is expected from animal studies to have neuroprotective 
effects in the cochlea [23, 24]. 

PDE, the enzyme that hydrolyzes cGMP and cAMP to their inactive 
forms, has been classified into 11 isoenzymes [25]. PDE3 has high affin-
ity for both cGMP and cAMP, and cAMP hydrolysis by PDE3 is 10 times 
greater than cGMP hydrolysis in terms of amount [25]. Cilostazol is a 
selective PDE3 inhibitor and mainly increases the amount of cAMP 
by inhibiting cAMP degradation. Cilostazol induces cAMP-mediated 
vasodilation, platelet activation inhibition, and decreased vascular 
wall inflammation. Due to such properties of cilostazol, a substantial 
number of off-label clinical trials are currently underway for various 
vascular diseases such as heart failure, ischemic stroke, restenosis, 
and dementia [26]. From the vasodilation and neuroprotective effects 
of cAMP, we assumed that cilostazol, which blocks PDE3 and inhibits 
degradation of cAMP, would have beneficial effects on chronic tinni-
tus via an improvement in cochlear microcirculation.

In our present clinical trial, we found some positive effects of ci-
lostazol in relieving subjective tinnitus severity, which were evident 
from changes in the VAS score. The improvement was significantly 
greater in the cilostazol group after 4 weeks’ administration, possi-
bly supporting the hypothesis that cilostazol could have a beneficial 
therapeutic influence on tinnitus treatment. Analysis of the SF-36 
subscales also showed improved quality of life in the PCS subscale 
after 4 weeks’ administration of cilostazol. The significant increase 
in the PCS seemed to reflect an overall improvement that resulted 
from a small amount of change in physical components. The mental 
components could have been influenced by the high incidence of 
side effects from cilostazol administration because two-thirds of the 
cilostazol group suffered headache. This may explain the lack of im-
provement in mental component measures.

On the other hand, analyses of the parameters of THI failed to show a 
significant drug effect of cilostazol. The total THI and subscale scores 
showed a tendency for a greater decrease in the placebo group at fol-
low-up evaluation. This result seemed to be due to the higher base-
line THI scores of the placebo group, so we attempted to statistically 

Table 5. Changes in tinnitus pitch and loudness at the last follow-up

  Tinnitus pitch (kHz)   Tinnitus loudness (dB SL)

 Baseline  Last follow-up  Baseline Last follow-up 
 (mean±SD)  (mean±SD) pa (mean±SD) (mean±SD) pa

Placebo (n=21) 5.77±2.75 6.39±2.39 0.172 7.86±6.41 5.57±3.92 0.097

Cilostazol (n=27) 5.69±2.63 5.37±2.42 0.396 8.52±7.31 7.29±4.67 0.414

pb 0.849 0.917  0.126 0.19 
aWilcoxon signed rank test was used. 
bMann-Whitney U test was used.
SD: standard deviation  
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correct the unmatched initial baseline THI scores. Unfortunately, the 
correction was thought to be insufficient due to the small number 
of study patients, making the analysis of the THI scores hard to in-
terpret. The efficacy of medication for tinnitus can be measured au-
diologically through tinnitus loudness matching [27, 28]. In our present 
study, however, tinnitus characteristics of pitch and loudness did not 
show any significant within- and between-group improvements after 
medication.

Given our present results, the effect of cilostazol on chronic tinnitus 
is possibly significant; however, it remains unclear. It is possible that 
the protocol could be modified with respect to the treatment duration 
or target to evaluate the therapeutic effect of cilostazol on tinnitus. 
First, the 4-week overall duration of medication could be insufficient. 
In previous clinical trials for intermittent claudication, atherosclerosis, 
and secondary stroke prevention, the duration of drug administration 
was 12–24 weeks [29, 30]. Considering the chronic feature of the tinnitus 
in our current study patients, the period of drug treatment may have 
to be longer than 12 weeks to affect tinnitus. Second, considering the 
etiological heterogeneity of acute hearing loss and tinnitus, adminis-
tration of cilostazol for acute vascular insufficiency may have a role in 
the treatment of acute tinnitus. Indeed, clinical trials of cilostazol have 
shown beneficial effects on treatment for acute cardiovascular disease, 
acute renal dysfunction, and acute ischemic stroke [31, 32]. 

Headaches and migraines are very common side effects of cilostazol. 
In two large prospective clinical studies of cilostazol, the incidences 
of headache development were reported to be 24% and 50.6% [29, 31]. 
According to recent studies, cilostazol induced migraine-like head-
ache in most of the participants without any history of migraine, and 
this phenomenon is believed to be due to intracellular cAMP accu-
mulation [33, 34]. In our current study, about two-thirds of the patients 
experienced various degrees of headache and a substantial number 
of the cilostazol group dropped out of the study due to headache. 
The high incidence of headache due to cilostazol may be an import-
ant obstacle to the use of cilostazol for tinnitus patients, who can be 
susceptible to emotional stress. 

In this first off-label clinical trial of a PDE3 inhibitor for tinnitus, we 
found a positive effect of cilostazol in relieving subjective tinnitus se-
verity. Frequent development of headache due to cilostazol seemed 
to adversely impact continuous drug use in patients with tinnitus. 
Extension of the administration duration in chronic tinnitus or a clin-
ical trial for acute tinnitus may be considered in order to confirm the 
beneficial effects of cilostazol on tinnitus.
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