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ABSTRACT

Objective: Tinnitus is a disease that concerns a large part of society and its pathophysiology and etiology have not been exactly clarified. This 
study will investigate the association between serum uric acid (SUA) levels and idiopathic subjective tinnitus.
Material and Methods: Ninety-one tinnitus patients and 45 age- and sex-matched healthy volunteers were included in the study. Patients were 
divided into two groups as mild tinnitus and severe tinnitus according to the Tinnitus Handicap Inventory questionnaire. They underwent 
otolaryngologic examination, routine hematological and biochemical analyses, pure tone audiometry, doppler ultrasound, and magnetic 
resonance imaging to exclude possible causes of tinnitus. Patients with abnormalities in any test result were excluded from the study. The blood 
test results were statistically compared between the groups. 
Results: Except for SUA levels, no significant difference was found between groups in any blood test results (p>0.05). Significant differences 
among the groups were determined in SUA levels (p=0.001). SUA levels were found to be significantly higher in the severe tinnitus group than in 
the mild tinnitus or control group (p=0.002, p=0.001). However, there is no statistically significant difference between the mild tinnitus group and 
the control group (p=0.617).
Conclusion: In this study, it was observed that there was a clear correlation between higher SUA levels and severe tinnitus. But this association 
did not reveal SUA levels as an accurate biological marker for tinnitus. It could only be utilized as a marker of disease severity. Further studies will 
help to reveal the exact relation.
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INTRODUCTION

Tinnitus is the perception of sound heard spontaneously in one 
or both ears, in the absence of any external audio stimulus. 
It is divided into two categories: objective and subjective (1). 
Objective tinnitus is described as tinnitus perceptible to the 
clinician as a sound coming out from the external auditory 
meatus, whereas subjective tinnitus is perceptible solely to 
the patient and has prevalence ranging from 2-32% (1-3). 
Although the most common cause of subjective tinnitus is 
acoustic trauma, conditions such as arterial hypertension, 
diabetes, cardiovascular diseases (CVD) and hyperlipidemia 
are also associated with tinnitus (1-4).

Uric acid (UA) is the product of purine metabolism and consists of 
xanthine through the reaction of xanthine oxidase (5, 6). Serum 
uric acid (SUA) levels frequently increase when renal excretion 

is reduced, such as when there is impaired renal function or 
decreased renal blood flow (6). In addition, some epidemiological 
studies have implicated a relationship between elevated SUA 
levels and hypertension, hyperlipidemia, cardiovascular disease, 
pre-eclampsia, renal failure, cerebrovascular events, and vascular 
dementia. Many authors have suggested that SUA might be an 
independent risk factor for all these conditions (1, 7, 8). However, 
there is no study showing whether SUA levels, which are known 
to be associated with cardiovascular diseases, can be used as a 
marker for tinnitus. The aim of the current study was to evaluate 
the possible relationship between SUA levels and subjective 
idiopathic tinnitus. 

MATERIALS AND METHODS

Erzincan Binali Yıldırım University Clinical Research Local Ethics 
Committee’s approval was obtained on 20.03.2020 with the 
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decision numbered 03/24 prior to this prospective clinical 
trial. The study included patients from the ENT outpatient 
clinic with the complaint of tinnitus which had been ongoing 
for at least two weeks. All the patients underwent a detailed 
otorhinolaryngological examination, pure tone audiometry 
(PTO), carotid and vertebral artery Doppler ultrasound (US), 
and magnetic resonance imaging (MRI) of the inner ear to 
exclude possible causes of tinnitus. Auscultation of the neck 
was performed on all patients to eliminate objective tinnitus. 
According to evaluations, patients who were diagnosed with 
idiopathic subjective tinnitus (IST) were included in the study.

The Tinnitus Handicap Inventory (THI) was used to assess 
the intensity of the tinnitus. Turkish validity and reliability 
tests of the THI were conducted by Aksoy et al. (9). The THI 
consists of 25 questions with each item scored from 0-4 (0=no, 
2=sometimes, 4=yes) and the total score ranges from 0 to 100 
points. The patients were classified into five intensity grades 
in respect of the THI scores as slight (0–16 points), mild (18–36 
points), moderate (38–56 points), severe (57–76 points), and 
catastrophic (77–100 points). For analysis in this study, two 
groups were formed according to the THI scores. Patients with 
a grade of 1 or 2 were included in the “mild tinnitus group”, 
and those with grade 3, 4, or 5 in the “severe tinnitus group”.

The study exclusion criteria was defined as the presence of 
neuro-otological problems that are known to cause tinnitus 
(Meniere’s disease, asymmetric sensorineural hearing loss, 
vertigo, chronic otitis media, otosclerosis), chronic disease 
(diabetes, hyperlipidemia, hypertension, cardiovascular 
disease, liver, or kidney failure etc.) or medication use for any 
reason. Complete blood count and full biochemical analysis 
(glucose and UA levels, liver, renal and thyroid function tests) 
were performed from venous blood samples taken after 8 

hours fasting. Patients with abnormalities in any test result 
(physical examination, blood tests, PTO, Doppler US, and MRI) 
were excluded from the study.

The study control group was formed of 45 age and sex-matched 
volunteers who attended the Outpatient Clinic for a check-up 
with no complaints. The control group subjects underwent the 
same physical examination, audiometric and blood tests as the 
tinnitus patients, but not Doppler US and MRI. Glucose and 
uric acid levels, liver, renal, and thyroid function tests of the 
patients and control group were recorded. All the test results 
were statistically compared between the three groups (mild 
tinnitus, severe tinnitus, and control). 

Informed consent forms were obtained from all the patients 
and control subjects.

Statistical Analysis

Data obtained in the study was analyzed statistically using 
SPSS version 22 software (IBM SPSS Statistics for Windows, 
Version 22.0. Armonk, NY, USA). Conformity of the data to 
normal distribution was checked with the Shapiro Wilk test, 
histograms, and q-q plots (Figure 1). Homogeneity of variance 
was assessed using the Levene test. Pearson Chi-Square analysis 
was used to compare the difference between categorical 
variables (groups and gender). The Kruskal–Wallis test was 
used to evaluate statistical significance between the groups 
for non-normal distributed parameters (WBC, hemoglobin, 
glucose, creatinine, AST, ALT, TSH, FT4). Parameters with normal 
distribution (age, BUN, platelet, and UA levels) were examined 
with One-Way ANOVA. The LSD post-hoc test was applied to 
multiple comparisons of SUA levels between the groups. A 
value of p<0.05 was accepted as statistically significant. 

Figure 1. Normal Q-Q plot of serum uric acid levels.
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RESULTS

A total of 134 patients were screened in the study, abnormal 
complete blood count and biochemical analysis were found 
in 36 patients, chronic diseases, and regular drug use in 18 
patients, abnormal Doppler USG in 7 patients, Meniere’s 
disease in one, and asymmetric hearing loss in two patients. 
Some of the patients had more than one exclusion criteria at 
the same time. Forty-three patients were excluded because 
they did not meet the criteria, and 91 patients were included 
in the study (48 females, 43 males; mean age, 37.1±12.05 
years). According to THI, 46 patients were included in the mild 
tinnitus group and 45 patients in the severe tinnitus group. The 
demographic data and blood test results of the patients and 
control group are listed in Table 1. Age and sex were compared 
between the groups and no statistically significant difference 
was observed (p>0.05). Apart from SUA levels, no significant 
difference was found between the groups in any blood test 

results (p>0.05). A significant difference was determined 
between the SUA levels of the groups (p=0.001). According 
to the paired comparisons of the groups, the SUA levels were 
found to be significantly higher in the severe tinnitus group 
than in the mild tinnitus group and the control group (p=0.002, 
p=0.001). No statistically significant difference was determined 
between the mild tinnitus group and the control group 
(p=0.617). A scatter plot graph of the SUA levels of the three 
groups is shown in Figure 2. Multiple comparisons of serum 
uric acid levels between the groups are presented in Table 2. 

DISCUSSION

Tinnitus is the perception of sound in the absence of any 
environmental acoustic stimulation. If this sound can be 
heard by the physician or another person, it is categorized as 
objective tinnitus, and if heard only by the patient, as subjective 
tinnitus (1). Causes of subjective tinnitus include presbycusis, 
noise-induced hearing loss, chronic otitis media, ototoxicity, 
labyrinthitis, Meniere’s disease, otosclerosis, acoustic neuroma, 
metabolic dysfunction, and neurological diseases such as 
multiple sclerosis (1, 10). When no cause can be found in 
patients with subjective tinnitus, it is known as IST (11). It is 
thought that approximately one third of the population suffers 

Table 1: Demographic data and laboratory test results according to groups. 

Variables Control Mild tinnitus Severe tinnitus P value

Age (years) 37.2±11.33 36.6±11.72 37.5±12.35 0.937

Gender (female/male) 23 (51.1)/22 (49.9) 24 (52.2)/22 (47.8) 24 (53.3)/21 (46.7) 0.978

WBC (103/mm3) 6.9 (5.77-8.1) 6.7 (5.57-8.15) 6.9 (5.8-8.1) 0.833

Haemoglobin (g/dl) 14 (13.05-14.55) 13.8 (13.2-15.3) 13.8 (13.4-15.65) 0.341

Platelet (103/mm3) 261.6±46.6 255.9±54.2 262.8±46.4 0.772

FG (mg/dl) 92 (87-955) 92 (90-96) 93 (89-97) 0.18

BUN (mg/dl) 14.06±3.58 14.06±3.22 14.15±3.26 0.989

Creatinine (mg/dl) 0.8 (0.7-0.91) 0.81 (0.71-0.92) 0.88 (0.76-0.98) 0.089

AST (IU/l) 22 (18-26) 21 (17-24) 22 (17-25) 0.884

ALT (IU/l) 20 (14-27) 18 (13-28) 21 (16-27) 0.716

TSH (mIU/l) 1.83 (1.42-2.58) 1.74 (1.43-2.73) 2.15 (1.56-2.61) 0.56

FT4 (ng/dl) 1.21 (1.09-1.45) 1.16 (1.04-1.3) 1.17 (1.08-1.3) 0.151

Uric acid (mg/dl) 4.2±0.89 4.29±0.87 4.91±1.02 0.001

Values are stated as n (%), mean±SD or median (25th-75th percentiles). ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; 
FG, fasting blood glucose; FT4, free thyroxine; TSH, thyroid-stimulating hormone; WBC, white blood cells. Bold value indicates statistically significance (p<.05).

Table 2. Multiple comparisons of serum uric acid levels 
between the groups (LSD post-hoc test).

Groups Mean
difference Std. Error p value

Severe tinnitus - Mild tinnitus 0.613 0.195 0.002

Severe tinnitus - Control 0.711 0.196 <0.001

Mild tinnitus - Control 0.097 0.195 0.617

Bold values indicate statistically significance (p<.05)

Figure 2. Scatter plot graph of serum uric acid levels
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from tinnitus at least once per lifetime, and approximately 
1–5% experience severe psychosocial complications (12). 

The pathophysiology of the disease, which is common and 
impairs quality of life, has not yet been fully clarified. According 
to one theory, the pathogenesis of tinnitus is the perception of 
stimulation of the nerve endings with repeated spontaneous 
discharges as a real sound due to cochlear hair cell damage 
caused by noise or head trauma (10). Another theory has 
claimed that tinnitus occurs due to synchronization of the 
auditory nerve fibers that develops as a result of damage 
or metabolic abnormality in the central nervous system and 
auditory pathways (10). 

The most common clinical conditions associated with tinnitus 
are chronic noise exposure, head trauma, and infections (13). 
In addition, many recent studies have shown a relationship 
between tinnitus and cardiovascular diseases (14). In a study 
by Figueiredo et al., a strong relationship was shown between 
tinnitus and hypertension, especially in elderly patients (15). 
Huang et al. reported a strong association between ischemic 
CVD and tinnitus in adults aged <40 years (14). Strikingly, there 
are also some studies indicating that SUA levels are a strong 
marker for CVD (6, 16). Therefore, the aim of this study was to 
reveal the possible association between tinnitus and SUA levels. 

SUA level is a rapid and inexpensive test that is obtained from 
venous blood. In general, the SUA level is increased in kidney-
related diseases. However, according to recent research, SUA 
levels have become a widely used biological marker for many 
clinical health issues such as systemic inflammatory diseases, 
hypertension, metabolic syndrome, and CVD (17-20). In 
addition to systemic diseases, it has been also investigated as a 
marker for some otological diseases. Ilancioglu et al. researched 
whether SUA levels are a cue for sudden sensorineural hearing 
loss (SNHL) and reported no significant difference in SUA levels 
between SNHL patients and the control group (21). Celikbilek 
et al. reported a strong positive correlation between SUA levels 
and benign paroxysmal positional vertigo (BPPV) (5). Yang et 
al. published a systematic review and meta-analysis, in which 
it was stated that BPPV is associated with elevated SUA levels 
but may not be an independent risk factor for the disease (22). 
To the best of our knowledge, this is the first study to have 
investigated the relationship between tinnitus and SUA levels. 

The tinnitus patients in this study were separated into two 
groups according to the THI score. The reason for this division 
was to reveal whether SUA is also a prognostic factor for tinnitus 
in terms of severity. The statistical analysis results showed that 
the SUA levels were significantly different between the groups, 
with higher SUA levels in the severe tinnitus group than in the 
mild tinnitus group and the control group, but no difference 
between the mild tinnitus and control groups. The results can 
be considered reliable due to the normal distribution of SUA 
data and the application of parametric tests in the statistical 
analysis. The p value of < 0.001 in the analysis of the SUA levels 
also indicates a strong relationship. All these results suggest 
that SUA levels might be a marker only for severe tinnitus.

Severe tinnitus is quite difficult to treat. There is no licensed 
medication in Europe or North America for treatment of IST, 
although many have been trialed (11). Standard care is to 
inform the patient about the disease (including both causation 
and the progress of related distress), and the use of medication 
such as betahistine or antidepressants, hyperbaric oxygen 
therapy, masking devices, and cognitive behavioral therapy 
(CBT) to reduce the distress (11 ,23, 24). Psychology-based 
therapies, especially those based on CBT are often cited as 
the most efficacious of current tinnitus treatments, but 
nevertheless, there is no definitive cure (25). The presence of 
an association between high SUA level and severe tinnitus may 
lead to the consideration of new treatment modalities such as 
the use of diuretic drugs that reduce SUA or a UA-restricted 
diet.

There were some limitations to this study. The research was 
carried out with a small number of subjects because of the 
limited number of patients matching the inclusion and exclusion 
criteria during the planned period. Another limitation was that 
a high frequency audiometry test was not administered to the 
patients. According to the literature, high frequency hearing 
loss may cause an inclination to microangiopathic events (26). If 
patients with hearing loss above 8 kHz had been identified and 
excluded, the study population would have been more specific.

The results of this study demonstrated that there is a strong 
association between severe tinnitus and higher SUA levels even 
if it is within the normal range. However, this relationship has 
not shown that SUA levels are a definite biological marker for 
tinnitus. SUA can only be considered as a marker for disease 
severity. There is a need for further multicenter studies with 
larger samples to confirm these results. In addition, further 
investigation of the association between uric acid and tinnitus 
will shed light on whether diet and/or diuretics might have a 
place in the treatment of tinnitus.

Ethics Committee Approval: Erzincan Binali Yıldırım University 
Clinical Research Local Ethics Committee’s approval was obtained on 
20.03.2020 with the decision numbered 03/24 prior to this prospective 
clinical trial.

Informed Consent: Written informed consent was obtained.

REFERENCES

1. Han BI, Lee HW, Kim TY, Lim SJ, Shin SK. Tinnitus: characteristics, 
causes, mechanisms, and treatments. J Clin Neurol 2009;5(1):11-9.

2. Berkiten G, Yildirim G, Topaloglu I, Ugras H. Vitamin B12 levels in 
patients with tinnitus and effectiveness of vitamin B12 treatment 
on hearing threshold and tinnitus. B-ENT 2013;9(2):111-6.

3. Yüksel F, Karataş D. Can Platelet Indices Be New Biomarkers for 
Subjective Tinnitus? J Craniofac Surg 2016;27(5):e420-4. doi: 
10.1097/SCS.0000000000002693.

4. Kaźmierczak H, Doroszewska G. Metabolic disorders in vertigo, 
tinnitus, and hearing loss. Int Tinnitus J 2001;7(1):54-8.

5. Celikbilek A, Gencer ZK, Saydam L, Zararsiz G, Tanik N, Ozkiris N. 
Serum uric acid levels correlate with benign paroxysmal positional 
vertigo. Eur J Neurol 2014;21(1):79-85.



Yıldırım, Associations Between Uric Acid and Tinnitus

17

6. Fenech G, Rajzbaum G, Mazighi M, Blacher J. Serum uric acid and 
cardiovascular risk: state of the art and perspectives. Joint Bone 
Spine 2014;81(5):392-7.

7. Bhole V, Choi JWJ, Woo Kim S, Vera M, Choi H. Serum Uric Acid 
Levels and the Risk of Type 2 Diabetes: A Prospective Study. Am J 
Med 2010;123(10):957-61.

8. Verdecchia P, Schillaci G, Reboldi G, Santeusanio F, Porcellati 
C, Brunetti P. Relation between serum uric acid and risk of 
cardiovascular disease in essential hypertension: the PIUMA study. 
Hypertension 2000;36(6):1072-8.

9. Aksoy S, Firat Y, Alpar R. The Tinnitus Handicap Inventory: a study 
of validity and reliability. Int Tinnitus J 2007;13(2):94-8.

10. Atik A. Pathophysiology and treatment of tinnitus: an elusive 
disease. Indian J Otolaryngol Head Neck Surg 2014;66(Suppl 1):1-5.

11. Baguley D, McFerran D, Hall  D. Tinnitus.  Lancet 
2013;382(9904):1600-7.

12. Martines F, Bentivegna D, Martines E, Sciacca V, Martinciglio G. 
Assessing audiological, pathophysiological and psychological 
variables in tinnitus patients with or without hearing loss. Eur Arch 
Otorhinolaryngol 2010;267(11):1685-93.

13. Henry JA, Dennis KC, Schechter MA. General review of tinnitus: 
prevalence, mechanisms, effects, and management. J Speech Lang 
Hear Res 2005;48(5):1204-35.

14. Huang YS, Koo M, Chen JC, Hwang JH. The association between 
tinnitus and the risk of ischemic cerebrovascular disease in young 
and middle-aged patients: A secondary case-control analysis of a 
nationwide, population-based health claims database. PloS One 
2017;12(11):e0187474. doi: 10.1371/journal.pone.0187474

15. Figueiredo RR, Azevedo AA, Penido NO. Positive Association 
between Tinnitus and Arterial Hypertension. Front Neurol 
2016;7:171.

16. Wu AH, Gladden JD, Ahmed M, Ahmed A, Filippatos G. Relation of 
serum uric acid to cardiovascular disease. Int J Cardiol 2016;213:4-
7.

17. Gagliardi AC, Miname MH, Santos RD. Uric acid: A marker of 
increased cardiovascular risk. Atherosclerosis 2009;202(1):11-7.

18. Ruggiero C, Cherubini A, Ble A, et al. Uric acid and inflammatory 
markers. Eur Heart J 2006;27(10):1174-81.

19. Sakr HI, Khowailed AA, Al-Fakharany RS, Abdel-Fattah DS, Taha 
AA. Serum Uric Acid Level as a Predictive Biomarker of Gestational 
Hypertension Severity; A Prospective Observational Case-Control 
Study. Rev Recent Clin Trials 2020;15(3):227-39.

20. Sui X, Church TS, Meriwether RA, Lobelo F, Blair SN. Uric acid and 
the development of metabolic syndrome in women and men. 
Metabolism 2008;57(6):845-52.

21. Ilancioglu M, Ural A, Cobanoglu B, Orem A. Role of uric acid 
and other parameters in sudden sensorineural hearing loss. Exp 
Biomed Res 2020;3(2):99-109.

22. Yang X, Yang B, Wu M, Wang F , Huang X, Li K et al. Association 
Between Serum Uric Acid Levels and Benign Paroxysmal Positional 
Vertigo: A Systematic Review and Meta-Analysis of Observational 
Studies. Front Neurol 2019;10:91.

23. Parker G, Roy K, Wilhelm K, Mitchell P. Assessing the comparative 
effectiveness of antidepressant therapies: a prospective clinical 
practice study. J Clin Psychiatry 2001;62(2):117-25.

24. Wegner I, Hall DA, Smit AL, McFerran D, Stegeman I. Betahistine 
for tinnitus. Cochrane Database Syst Rev 2018;12(12):Cd013093.

25. McFerran DJ, Stockdale D, Holme R, Large CH, Baguley DM. Why 
Is There No Cure for Tinnitus? Front Neurosci 2019;13:802.

26. Bayraktar C, Taşolar S. Relationship between increased carotid 
artery stiffness and idiopathic subjective tinnitus. Eur Arch 
Otorhinolaryngol 2017;274(5):2125-30.

https://pubmed.ncbi.nlm.nih.gov/?term=Li+K&cauthor_id=30828314
https://pubmed.ncbi.nlm.nih.gov/30828314/#affiliation-1

