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ABSTRACT 

BACKGROUND 

Hearing loss in chronic kidney disease is believed to be of multifactorial aetiology. Associated hypertension and diabetes mellitus, 

use of ototoxic drugs, haemodialysis and the changes in metabolic parameters are the various reasons implicated in hearing loss. 

Also, the prevalence, degree and patterns of hearing loss associated with Chronic Kidney Disease (CKD) reported by various 

studies differ significantly. 

The current study was conducted to assess the degree and type of hearing loss in CKD patients and to find out the association of 

duration of disease, haemodialysis and certain blood parameters with hearing loss. 

 

MATERIALS AND METHODS 

70 consenting patients of age 20 - 60 yrs. with Non-Syndromic Chronic Kidney Disease referred from Nephrology Department were 

divided into 2 groups of 35 each, those with hearing loss i.e. HL group and without hearing loss i.e. non-HL group. Their 

demographic details and duration of the disease were recorded. They were subjected to physical examination, blood investigations 

and pure tone audiometry. Both groups were studied on the basis of above parameters. 

 

RESULTS 

In the HL group, most patients (54.3%) were shown to have mild degree of hearing loss and higher frequencies were mostly 

affected. In addition, there was a comparatively stronger association of hyponatraemia and hypokalaemia with HL group than with 

non-HL group. Mean duration of the disease and haemodialysis was higher in HL group than in non-HL group. 

 

CONCLUSION 

The patients of Chronic Kidney Disease have mild degree of hearing loss, mostly at higher frequencies. A longer duration of the 

disease and haemodialysis are directly related to the hearing loss. Nonetheless, low serum sodium and potassium has a stronger 

relation with hearing loss group than in non-hearing loss group. 
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BACKGROUND 

Renal diseases have been associated with audiovestibular 

disorders for a considerable period of time. With the advent 

of haemodialysis and efficient drugs, renal patients live 

longer with a better quality of life. Such audiovestibular 

disorders become apparent during this time. Hearing loss is a 

more commonly reported finding than vestibular 

dysfunction.[1] Association of CKD with sensorineural hearing 

loss has been described by several studies in the past, 

although the basis for this has not been clearly 

established.[2,3] Certain studies have reported that the lesion 

in this form of hearing loss is found in the cochlea,[4] while 

other studies have identified retrocochlear involvement in 

addition to cochlear pathologic abnormalities.[5] The general  
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consensus in audiometric findings among patients with CKD 

claims a high frequency hearing loss with a notch at 6 kHz.[6] 

There are many similarities between the stria vascularis of 

the cochlea of the inner ear and the renal nephron at the 

ultrastructural level. 

Both nephron and stria vascularis have epithelial 

structures and a vascular supply that are in close contact. In 

addition, basement membrane-lined intercellular channels 

exist in both the glomerulus and the stria.[7] These channels 

have enzymatic systems that depend on Na+/K+– adenosine 

triphosphates, and have carbonic anhydrase.[7] Different 

pharmacologic agents can cause both nephrotoxic and 

ototoxic effects.[8] Furthermore, it has been shown that there 

is an immunological connection between the kidney and 

inner ear, in that antibodies raised against the nephron also 

deposit in the stria vascularis.[7] They may have a common 

antigenicity.[9] Several potential mechanisms are implicated 

in hearing loss in CRF that have been postulated in literature 

including deranged haemoglobin, electrolytes, blood urea, 

serum creatinine, hypertension, ototoxic medication[10] 

effects of the haemodialysis treatment itself,[11] plasma 

viscosity and vitamin D deficiency.[12] Hence, our study was 

directed at assessing the degree and type of hearing loss in 
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CKD patients and to find out the association of certain blood 

parameters with hearing loss. 

 

MATERIALS AND METHODS 

Study Design- Observational study. 

Centre of Study- VIMSAR, Burla. A tertiary care hospital. 

Sampling- Simple random sampling. 

 

Inclusion Criteria 

Patients with non-syndromic chronic kidney disease in age 

group 20 - 60 yrs. 

 

Exclusion Criteria  

Patients of Chronic Kidney Disease with conductive hearing 

loss, history of ototoxic drug intake, endocrinopathies 

(Diabetes Mellitus, Hypothyroidism), infections (Otitis media, 

Syphilis, Tuberculosis, Mumps, Herpes zoster, Meningitis, 

Encephalitis), noise exposure, renal transplantation, or 

congenital hearing loss. 

 

The study was conducted after approval from the 

Institutional Review Board in Department of ENT and 

Nephrology of VIMSAR, Burla during a period from October 

2015 to September 2016; 118 patients with Non-Syndromic 

Chronic Kidney Disease were referred from Nephrology 

Department, VIMSAR, Burla for audiological evaluation; 22 

patients not fulfilling the inclusion criteria were excluded 

from the study. Remaining 96 patients were subjected to pure 

tone audiometry and pure tone average was calculated; 42 

patients had hearing loss (PTA > 25 dB) and 54 patients were 

found to have normal hearing (PTA < 25 dB) when measured 

at frequencies of 250, 500, 1000, 2000, 4000 and 8000 Hz. 

Out of the 42 patients with hearing loss, 35 patients gave 

their consent for study and included in Hearing Loss (HL) 

group and 35 consenting patients with normal hearing were 

taken to form Non-Hearing Loss (Non-HL) group. 

Hearing loss was further classified into mild (26 – 40 dB), 

moderate (41 – 70 dB), severe (71 – 90 dB) and profound (> 

91 dB) types at the different frequency ranges, i.e. low (250, 

500 Hz), mid (1000, 2000 Hz) and high (4000, 8000 Hz). 

Details of age, sex, mean duration of the disease and 

haemodialysis were recorded. Routine physical examination 

and blood investigations like blood urea, serum creatinine, 

serum Na+, serum K+ and blood Hb were done for each 

patient. 

Statistical analysis was done using SPSS version 15.0. 

Mean and Standard deviations were calculated for continuous 

variables and proportions for categorical variables. Student ‘t’ 

test (two tailed, dependent) was used to find the significance 

of study parameters on a continuous scale within each group. 

Chi-square test was used to find the significance of study 

parameters on categorical scale between two or more groups. 

Microsoft Excel and Word was used to generate tables and 

pie charts and compare all the parameters between the two 

groups. 

 

 
 

Pure Tone Audiogram of a Patient of  

Group 1 with Hearing Loss 

 

 
 

Graph 1. Degree of Hearing Loss (HL Group) 

 

 
 

Graph 2. Frequency Distribution (HL Group) 

 

Parameter HL Group 
Non-HL 
Group 

Statistical 
Significance 

Mean age (yrs.) 
43.7 

(20-60) 
42.6 

(22-57) 
Ns 

Male: Female 4:1 2:1 Ns 
Mean duration of CKD 

(months) 
32.6 

(6-70) 
25.8 

(4-66) 
Yes, 

P < .00001 
Mean duration of 

haemodialysis 
(months) 

30.2 
(4-65) 

22.4 
(4-60) 

Yes, 
P = .003 

Hypertension 
(%) 

63.6 68.2 Ns 
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Mean Hb (g/dL) 
8.4 

(5.2-9) 
8.2 

(4.8-8.8) 
Ns 

P = .145 
Mean blood urea 

(mg/dL) 
142.6 

(40-350) 
134.2 

(44-327) 
Ns 

P = .143 
Mean serum creatinine 

(mg/dL) 
7.8 

(2.2-15.8) 
6.6 

(2.3-14.1) 
Ns 

P = .105 
Mean serum sodium 

(mEq/L) 
122.4 141.6 

Yes, 
P < 0.00001 

Mean serum potassium 
(mEq/L) 

4.4 4.8 
Yes 

P = .006 
Table 1. Analysis of Clinical Parameters 

 

RESULTS 

70 patients were included in our study and the mean age of 

patients in both the groups were similar being 43.7 yrs. in HL 

group and 42.6 yrs. in non-HL group. A male preponderance 

was seen in both groups with 4:1 ratio in first group and 2:1 

in the second group. Mean duration of CKD and 

haemodialysis was higher in HL group, i.e. 32.6 and 30.2 

months respectively than in non-HL group. A statistically 

significant higher mean duration of CKD and haemodialysis 

(p < 0.05) was found in HL group. Duration of CKD was found 

to have highly significant difference between two groups (p < 

0.001). Both serum sodium and potassium was lower in HL 

group than in non-HL group. However, the association of 

hyponatraemia with hearing loss was found to be highly 

statistically significant (p < 0.001). Blood urea and serum 

creatinine were higher in HL group than in non-HL group, but 

the difference was not much between the two groups. No 

apparent difference was noted in between the two groups 

regarding haemoglobin levels and hypertension. 

In HL Group- 54.3% had mild hearing loss, 40% had 

moderate hearing loss, 5.7% had severe hearing loss none 

had profound hearing loss, 12.2% had low freq. hearing loss, 

28.6% had mid freq. hearing loss, 59.2% had high freq. 

hearing loss. 

 

DISCUSSION 

The incidence of sensorineural hearing loss among patients 

with CKD is considerably higher than in the general 

population.[12] Many factors like electrolyte disturbances, 

hypertension, ototoxic drugs[10] effect of haemodialysis,[11] Vit 

D deficiency,[6,5] plasma viscosity, haemoglobin, serum 

creatinine and urea[13,11] have a bearing over the hearing loss 

in CKD patients. In fact Oda et al had even suggested a 

quantitative relationship between treatment, degree of 

impairment and temporal bone pathology.[14] In our study, we 

have encountered some of these factors. Bazzi et al found an 

incidence of 77% including patients with mild and very mild 

hearing loss.[13] A moderate-to-severe hearing loss was seen 

in 46% of the tested patients in a study by Ozturan et al.[6] It 

is in contrast to our study that reveals 54.3% patients having 

mild degree of hearing loss. Furthermore, our study shows 

that all frequencies are affected with high frequencies being 

more susceptible, i.e. 59.2%. This is in contrast to the study 

by Gatland et al, who found 41 percent hearing impairment in 

low frequencies and 53 percent in high frequency range.[4] 

Though all frequencies can be affected in chronic renal 

failure, the susceptibility of high frequency to renal damage is 

well known,[15,16] which matched with our study. Accelerated 

presbycusis has been mentioned in the literature as a 

probable cause of hearing loss in patients with renal 

failure.[15] The audiometric pattern of the loss in old age 

varies from a sloping high tone loss to a flatter audiogram 

with a loss for all frequencies.[17] In assessment of clinical 

parameters, low serum sodium was found to have a strong 

correlation with hearing loss group. Chronic renal failure is 

characterised by disturbed Na+ and K+ blood levels. This may 

result in poor coupling of energy from the footplate of stapes 

to the hair cells.[18] In fact some researchers have suggested 

that the degree of hearing loss in CRF is directly related to the 

degree of hypernatraemia.[19] Similarly, Yassin et al found a 

correlation between hearing loss and hyponatraemia and 

suggested the possibility of a common defect in membrane 

transport of ions.[20] In our study, we found that both 

hyponatraemia and hypokalaemia has an association with 

hearing loss group, but association of hyponatraemia is more 

stronger than hypokalaemia. 

The extension of life with the development of 

haemodialysis has brought new problems. Haemodialysis has 

been implicated both in the development of high frequency 

loss[17] and also in improvement of low frequency loss in 

CRF.[21] Though the role of dialysis is unclear, adverse factors 

possibly related to haemodialysis are acute hypotension, 

reduction in blood osmotic pressure, acute clearance of urea, 

increased red blood cell mass and immunologic reaction to 

dialyzer membranes.[22] Further, it has been proposed that 

long-term haemodialysis may cause electrolyte, osmotic and 

biochemical alterations leading to sensorineural hearing 

loss,[20] though a single session may not have significant effect 

on hearing. In a study by Erkoc et al, the mean duration of 

haemodialysis in the patient group with hearing loss was 

longer than that in the patient group without hearing loss.[5] 

Mancini et al found no correlation between hearing loss, the 

duration of nephropathy and haemodialysis, suggesting that 

there must be another factor that caused hearing loss before 

treatment was started.[22] But in our study we found that 

mean duration of the disease and haemodialysis were 

strongly related with hearing loss group than in non-hearing 

loss group. 

Blood urea and serum creatinine levels were found to be 

higher in the group of patients in our study suffering from 

hearing loss. Uraemia affects the function of various organ 

systems and patients with chronic renal failure suffer 

widespread complications that are either the result of the 

chronic renal failure or the adaptive mechanism of the body 

in response to the disturbed homeostasis.[18] 

Pathological changes in the cochlea range from mild loss 

of outer hair cells and spiral ganglion to complete absence of 

the organ of Corti.[12] The presence of an unidentified uraemic 

toxin, which leads to uraemic nephropathy of the eighth 

cranial nerve leading to hearing loss has also been 

suggested.[14] Adler et al found a reduction in the Na+/K+–

adenosine triphosphates in the ears of uraemic guinea pigs 

and suggested that inhibition of this enzyme system may be a 

potential cause of HL, as Na+ - K+-activated ATPase in the 

cochlea is important for maintaining cationic gradients. They 

also reported an inverse correlation between serum 

creatinine levels and Na+ - K+-activated ATPase.[7] Albertazzi 

et al documented the existence of ‘uraemic neuropathy’ as a 

possible cause for hearing loss in these patients.[23] 

In our study, a definite relation between hypertension 

and mean haemoglobin with hearing loss could not be 

established. 
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CONCLUSION 

Hearing loss in CKD is mostly of mild degree and high 

frequency type. It is affected by the mean duration of the 

disease and haemodialysis, taking into account the various 

pathological processes involved in the disease. Patients with 

CKD are subjected to wide fluctuations in haemodynamic and 

metabolic parameters over time and the associated 

hyponatraemia; elevated blood urea and the internal 

homeostasis are all implicated in development of impaired 

hearing. Moreover, its early detection can prevent further 

progression of hearing loss. Modifications in treatment like 

restricted use of ototoxic drugs and haemodialysis can lead to 

minimise hearing loss that is anticipated in CKD patients. 
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