Print ISSN: 2321-6379
Online ISSN: 2321-595X
DOI: 10.17354/ijss/2018/4

Origi na l A r tic le

A Study of Hearing Loss in Chronic Renal Failure
C Balasubramanian1, B Santhanakrishnakumar2, Heber Anandan2
Associate Professor, Department of Otorhinolaryngology, Thoothukudi Medical College, Thoothukudi, Tamil Nadu, India, 2Assistant Professor,
Department of Otorhinolaryngology, Thoothukudi Medical College, Thoothukudi, Tamil Nadu, India, 3Senior Clinical Scientist, Department of
Clinical Research, Dr. Agarwal’s Healthcare Limited, Chennai, Tamil Nadu, India
1

Abstract
Introduction: It is well known that chronic renal failure (CRF) causes different systemic and otorhinolaryngologic manifestations
due to the accumulation of nitrogenous waste products. Hearing loss in patients of CRF is relatively higher in comparison to
the general population.
Objective: The objective of this study was to evaluate the severity of hearing loss at different frequencies in patients of CRF.
Materials and Methods: The study subjects were divided into two groups, 50 CRF patients and 50 healthy volunteers in age
group 15–60 years, and histories of hearing impairment after the occurrence of renal failure were included in the study. All
chronic kidney disease (CKD) patients and controls were subjected to hearing assessment using standard pure tone audiometry.
Results: Hearing loss was present in 80% of patients of CRF than in healthy controls. In the CKD group, 40% were diabetics
and 60% were non-diabetics, and in the control group, 32% were diabetics and 68% were non-diabetics. In CKD group, 48%
suffered from hypertension and in control group 36% suffered from hypertension.
Conclusion: Our study highlights the prevalence of hearing loss in people suffering from chronic renal failure. Early identification
can prevent further deterioration of hearing and improve the quality of life in patients suffering from chronic renal failure.
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INTRODUCTION
Sensorineural hearing impairment has been reported in
chronic renal failure (CRF) patients with a prevalence
of 20–40%. The etiopathogenetic mechanisms reported
included osmotic alteration resulting in loss of hair cells,
collapse of the endolymphatic space, edema, and atrophy
of specialized auditory cells and in some complications
of hemodialysis.[1] Hearing impairment has been reported
in patients with CRF. There are also certain anatomic
similarities at an ultrastructural level and evidence for
similar antigenicity of the cochlea and kidney.[2-4] Multiple
shared risk factors for chronic kidney disease (CKD)
and hearing loss include age, diabetes, hypertension,
and medications that are both ototoxic and nephrotoxic.
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Moreover, in patients with established CKD, multiple
risk factors have been hypothesized to cause hearing loss
including the use of ototoxic medications, hypertension,
and diabetes, particularly in association with hypertension,
electrolyte disturbances, and hemodialysis itself.[5‑7] Older
adults with moderate CKD have a higher prevalence of
hearing loss than those of the same age without CKD
according to recent studies.[3] Although several causes and
prevalence of renal disease-related hearing loss have been
proposed the etiology and proportion are still controversial.
The exact pathophysiological mechanism underlying
the presence of hearing loss among CKD patients is
unknown although several potential mechanisms have been
hypothesized. The kidney and the stria vascularis of the
cochlea share physiological, ultrastructural, and antigenic
similarities that could explain the association between CKD
and hearing loss.
Aim

This study aims to evaluate the severity of hearing loss at
different frequencies in patients of chronic renal failure.
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MATERIALS AND METHODS
A prospective study was conducted in the Department of
Ear Nose and Throat (ENT), Thoothukudi Government
Medical College. The study subjects were divided into
two groups, 50 CRF patients and 50 healthy volunteers
whose age, sex, and confounding factors were matched.
Subjects with age group 15–60 years and history of hearing
impairment after the occurrence of renal failure were
included in the study. Subjects with a history of hearing
loss, diabetes, hypertension, ototoxic drugs intake, and
noise exposure were excluded from the study. Cases were
evaluated in the department of ENT, interviewing using
a uniform pro forma containing information on age, sex,
gender, and risk factors including diabetes, hypertension,
and history of ototoxic drug use. Blood parameters
including Hb% blood urea, serum creatinine, and
electrolytes were obtained. All CKD patients and controls
were subjected to hearing assessment using standard pure
tone audiometry at 250, 500, 1000, 2000, 3000, 6000,
7000, and 8000 Hz. An average of the threshold levels of
>26 db was considered as abnormal. A hearing loss of
26–40 db was classified as mild, 41–55 db as moderate,
56–70 as moderately severe, 71–90 as severe, and >90 db
as profound hearing loss.

Figure 1: Degree of hearing loss based on pure tone
audiometry

RESULTS
The present study was on hearing loss in chronic renal
failure patients. Cases are tabulated as regard to their
incidence, age of presentation, sex distribution, and pattern
of hearing loss. In chronic renal failure patients group,
21 were females and 29 were males. In control group,
24 females and 24 males were participated. Mean age in
the group females 48.5 and males 55.9. In our study, 42%
was female and 58% was male in CKD group and 48%
was female and 52% was male in control group. Mean age
in the group females 48.5 and males 55.9.

40% were diabetics and 60% were non-diabetics; in the
control group, 32% were diabetics and 68% were nondiabetics. In CKD group, 48% suffered from hypertension
and in control group 36% suffered from hypertension.

Stages in the CKD group are classified as one patient in
CKD 2nd stage, 12 patients in stage 3, 14 patients in stage 4,
and 13 patients in stage 5 CKD Table 1. In CKD group,
80% suffer from hearing loss and 20% have normal hearing.
In control group, 12% suffer from hearing loss and 88%
have no hearing loss Table 2. Prevalence of hearing loss in
the 2nd stage was 2%, hearing loss in the 3rd stage is 24%,
the 4th stage was 14%, and hearing loss in CKD 5th stage is
26%. Among the CKD group, 10% had mild hearing loss,
20% had moderate hearing loss Figure 1, 40% had severe
hearing loss, and 36% had profound hearing loss. Within
the hearing loss group, 60% had high-frequency hearing
loss, 30% had mid-frequency hearing loss, and 10% had
low-frequency hearing loss Figure 2. In the CKD group,

Many different studies conducted here and abroad have
demonstrated that quite a few serious ailments can impact
our hearing the higher incidence of hearing loss among
children and adults with chronic renal failure is well
documented in published reports. The pathophysiology
between hearing impairment and CKD remains unclear.
Over many years’, reports were identified link between
CRF and hearing loss in patients with rare diseases such
as mitochondrial myopathy, lactic acidosis, stroke, Alport
syndrome, and Fabry’s disease. Untreated hearing loss can
have very significant consequences on a person quality
of life. People with moderate hearing loss untreated has
been found to be affected by anxiety, impaired memory
and can be benefitted with hearing aids. The cochlea and

Figure 2: Pattern of hearing loss in chronic kidney disease
patients

DISCUSSION
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Table 1: Distribution of study patients
Stages of CKD

Number of patients (%)

1
2
3
4
5

0 (0)
1 (2)
12 (24)
14 (28)
13 (26)

CKD: Chronic kidney disease

Table 2: Comparison of hearing loss in study
group
Study group
CKD
Control

Hearing loss (%)

Normal (%)

80
12

20
88

failure also indicates electrolytic, osmotic, biochemical,
vascular, and immunological changes in the inner ear
which leads to severe audiovestibular symptoms and
pathology. Bains et al. who found that chronic kidney
disease patients have a significant bilateral sensorineural
hearing loss at all frequencies and more marked in higher
frequencies.[22] High-frequency audiometry is a sensitive
method for detecting hearing changes in patients with
chronic renal failure and can be used to monitor these
patients. Our results show a high-frequency hearing loss in
patients with renal impairment compared to normal control
subjects. Similar results were obtained by Zeigelboim et al.,
who found a severe high-frequency hearing loss in CRF
patients.[23]

CKD: Chronic kidney disease

kidney may have common antigenic similarity between
basement membranes of glomeruli and stria vascularis of
the inner ear.[8] Several etiological factors have been linked
to hearing loss in renal failure.[9,10] Including the use of
ototoxic medications, electrolyte imbalances, hypertension,
and hemodialysis. A comparison of hearing loss patterns
in people with recent and long-standing renal failure will
establish the difference between renal failure causing
hearing loss and common etiologies causing hearing loss
and renal failure. Di Paolo et al. indicated a very high
incidence of nerve conduction dysfunction in groups of
CRF patients.[11] Kochhar et al. reported an association
between hearing loss and CKD in 27.5% of patients.[12]
Hearing loss in CRF patients is related the high sensitivity
C-reactive protein, which suggests an inflammatory role
in the pathogenesis of hearing loss. Several auditory
brainstem response studies of CRF indicate dysfunction
of the auditory nerve and pathways. Thus, the auditory
nerve may be involved in uremic neuropathy such as
peripheral nerves, inflammatory endothelial activation,
and dysfunction are some of the underlying causes for
the small vessel disease affecting the cochlea and auditory
pathway.[13] Samir et al.[14] found no correlation between pure
tone audiometry findings with serum electrolytes levels.
Ototoxic medications including furosemide can affect ionic
gradients between the endolymph and perilymph, resulting
in edema of the epithelium of the stria vascularis and
also by altering the endocochlear potential.[15,16] Qin et al.
and Gurbanor reported that the characteristic of hearing
loss in CKD patients in high-frequency abnormality.[17,18]
Prevalence of hearing loss in CKD patients vary from 28%
to 77% according to different studies.[19,20] In our study,
we observe hearing loss at higher frequencies 60%, mid
frequencies 30%, and 10% low-frequency Hz. Gatland
et al.[21] found 41% hearing impairment in low frequency
and 53% in high-frequency range. The higher incidence
of bilateral hearing impairment noted in chronic renal
17

CONCLUSION
Hearing loss in chronic renal failure patients does not
follow any specific pattern and prevails at high and low
frequencies. Patients with chronic renal failure often have
multiple comorbidities which make their life miserable.
Hearing loss in CKD patients is often not attended
well. Our study highlights the prevalence of hearing
loss in people suffering from chronic renal failure. Early
identification can prevent further deterioration of hearing
and improve the quality of life in patients suffering from
chronic renal failure.
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