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INTRODUCTION

Hearing loss has an important role in communication and 
interaction, causing an invisible handicap of the affected 
person and psychological solitary confinement. World health 
organization (WHO) has estimated that approximately 360 
million people with disabling hearing loss in the world 
which proved that more than half of the persons with hear-
ing loss can be prevented by early diagnosis and treatment.1 
The symptomatology of the COVID-19 may appear in 2 to 
14 days after the exposure.2 The clinical symptoms include 
cough, throat pain, fever, fatigue, loss of taste and smell and 
few patients also present with gastrointestinal symptoms. 
The elderly persons or patients with co-morbidity systemic 
diseases are susceptible to infections and serious outcome 
which may be associated with acute respiratory distress syn-

drome (ARDS) and cytokine storm.2,3 The link between the 
COVID-19 infection and hearing loss makes intuitive sense, 
given the neuropathic manifestations of the inner ear and au-
ditory nerve leading to sensorineural hearing loss. Although 
certain viral infections cause hearing loss, there is still un-
known whether COVID-19 infections lead to auditory dys-
function or not. Here this study is relating to the impact or 
incidence of the novel coronavirus infection on the auditory 
system.

MATERIALS AND METHODS

This prospective study was conducted at a tertiary care 
teaching hospital attaching with five COVID hospital of 
1200 COVID patients. The study was done during the pe-
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ABSTRACT
Background: The coronavirus disease 2019(COVID-19) is an acute respiratory disease caused by a novel coronavirus(SARS 
CoV-2). Clinically COVID-19 presented with respiratory illness and also death is a possible outcome. Hearing loss is an interest-
ing clinical outcome associated with COVID-19 infections. 
Objective: This study is designed to analyze the incidence of hearing loss in COVID-19 patients after discharge from the 
COVID-19 hospital. 
Methods: Twenty-eight patients of COVID-19 discharged from COVID hospital presenting with hearing loss participated in this 
study. The age ranges from 16 years to 52 years. Patients those had hearing loss before admission to COVID hospital were 
excluded from this study. All these patients underwent pure tone audiometry, tympanometry and Otoacoustic emission study. 
Results: Out of 28 patients, 18 (64.28%) were male and 10 (35.71%) were female with male to female ratio of 1.8:1. The age 
ranges of the participants were 16 to 52 years. Twenty-two patients presented with unilateral hearing loss and six presented with 
bilateral hearing loss. Out of 28 patients, 24 (85.71%) were presented with sensorineural hearing loss (SNHL) and 4 (14.28%) 
presented with conductive hearing loss. Out of the 28 patient 21 patients (75%) presented with unilateral hearing loss whereas 
17 (60.71%) showed sudden-onset hearing loss. 
Conclusion: Hearing loss in COVID-19  has not received much attention by the medical professionals.COVID-19 infection could 
have deleterious effects on the inner ear specifically on the hair cells of the cochlea despite patients are asymptomatic. The 
proper understanding of the mechanisms behind hearing loss in COVID-19 infections needs further research.
Key Words: Hearing loss, COVID-19, Sudden sensorineural hearing loss, Cochlear function
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riod between March 2020 to August 2020. This study was 
approved by the Institutional ethical committee (IEC) with 
reference number IMS/SOA/23/26.02.2020. Informed con-
sent was obtained from the patients those participated in this 
study. The audiological symptoms were searched from 472 
patients at COVID-19 hospital. Out of the 472 patients, 28 
(5.93%) were presented with hearing loss. There were sug-
gested to consult the otolaryngology outpatient department 
after discharge/cure after the treatment or staying for 10 days 
at COVID hospital. The patients those were complaining 
about hearing loss after discharge from COVID hospital at-
tended the outpatient department of the otorhinolaryngology 
included in this study. Patients were declared COVID-19 
positive by real-time polymerase (RT-PCR) testing. All the 
patients those participated in this study were tested positive 
RT-PCR for SARS-CoV-2 before admission to the COVID 
hospital. COVID-19 patients with a history of ototoxic drugs 
like oral hydroxychloroquine and aspirin taken previously 
were excluded from this study. Patients those with hearing 
loss before SARS-CoV-2 infection were excluded from this 
study. Patients with a history of noise exposure, age-related 
hearing loss, measles, mumps, rubella, meningitis, syphilis, 
hypertension, thyroid diseases and kidney diseases before 
COVID-19 infections also were excluded from this study. 
Proper history taking and otological examinations includ-
ing tuning fork tests were done in all the participants before 
audiological testing. All the participating patients underwent 
pure tone audiometry testing, tympanometry and Otoacous-
tic emissions (OAE) which were done by an audiologist in a 
soundproof room. The pure tone audiometry was performed 
with all safety protocols for COVID-19 pandemic. Pure tone 
audiometry findings were done with frequency at 250, 500, 
100, 2000, 4000 and 8000Hz using Telephonics TDH39 
earphones. The audiometric assessment was conducted in a 
sound-treated room, using GSI 61 clinical audiometer. The 
average value for the hearing threshold at 500Hz, 1000Hz 
and 2000Hz was calculated. The pure tone average greater 
than 25 decibels was considered as hearing loss. Tympanom-
etry was carried out with help of the am plaid 775 middle ear 
analyzer to rule out middle ear pathology. Before perform-
ing the pure tone audiometry, tuning fork tests were done by 
using 256,512 and 1024 Hz. Transient evoked otoacoustic 
emissions (TEOAEs) were recorded in all participating pa-
tients with help of the Madsen Capella Analyzer.  The stimuli 
in TEOAEs were a nonlinear click of about 80 dB peak SPL 
in the ear canal. The spectrum analyzer was stimulated as 
4ms after the presentation of the stimuli for avoiding the 
ringing of the input stimuli and the temporal window was 
set at 20ms.

RESULTS

In this prospective study, 28 patients presented with hear-
ing loss out of the 452 COVID-19 patients. Twenty-eight 

patients participated in this study for further audiological as-
sessment at the otolaryngology department. Out of the 28 
patients, 18 (64.28%) were male and 10 (35.71%) were fe-
male with male to female ratio of 1.8:1 (Table 1). The age 
ranges of the patients were 16 to 52 years with a mean age of 
28.2 years. There were 15 patients (53.57%) were in the age 
range of 16 to 30 years and 13 patients (46.42%) in the age 
range of 31 to 52 years (Table 1).   All were discharged from 
COVID-19 hospital and presented with the heaviness of the 
ear and hearing loss during six months of the study period. 
Out of the 28 patients, 19 (67.85%) were symptomatic and 
9 (32.14%) had no symptoms except hearing loss (Table.2). 
Out of them, 11 patients presented with throat pain, cough, 
rhinorrhea, loss of smell, dysgeusia and hearing loss during 
the stay at the COVID hospital. Eleven patients presented 
with fever, cough, throat pain and hearing loss. Out of the 
28 study patients, no respiratory symptoms were there but 
along with the presence of hearing loss. Out of the 28 pa-
tients, 22 were presented with unilateral hearing loss and 6 
were presented with bilateral hearing loss.  Out of 22 cases 
of unilateral hearing loss, 21 were with sensorineural hearing 
loss one patient presented with mild conductive hearing loss 
(Table.3). Out of 21 unilateral SNHL,17 (60.71%) presented 
with sudden onset. Out of the 17 cases of sudden sensori-
neural hearing loss, 11 (52.38%) were treated early and im-
proved. Out of the 21 cases (75%) of unilateral sensorineural 
hearing loss, 9 cases (32.14%) presented with tinnitus and 3 
(10.71%) had a history of vertigo immediately after develop-
ment of the hearing loss with nausea and no vomiting. Out 
of 21 patients with unilateral SNHL, 13(61.90%) showed in 
the left ear and 8(38.09%) showed in the right ear. Out of 6 
bilateral hearing loss, 3 were mild conductive and 3 were 
mild sensorineural hearing loss. Out of 24 cases of SNHL, 
16 cases (66.67%) show high-frequency SNHL in pure tone 
audiometry. Tympanometry was done in all the participants. 
All the patients with SNHL were showing Type-A tympano-
gram whereas patients with conductive hearing loss showing 
Type-C tympanogram. Out of the 28 patients, 22 (78.57%) 
showed reduced amplitude of the TEOAEs. All the patients 
with sensorineural hearing loss were treated with oral pred-
nisolone 1mg/kg/day in the tapering dose for three weeks 
along with vitamin B-complex and proton pump inhibitor 
daily. 

DISCUSSION

COVID-19 is a contagious disease caused by a novel vi-
rus called severe acute respiratory syndrome coronavirus 
2(SARS-CoV-2). This virus is a large, encapsulated posi-
tive-strand RNA virus (Figure 1). The coronavirus is clas-
sified into 4 genera such as alpha, beta, delta and gamma. 
Alpha and beta are usually caused the infection to human 
beings.4 The first case was reported in In Wuhan, China 
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in late December 2019, the 1st case of COVID-19 was re-
ported and spread worldwide.5 The symptoms of the COV-
ID-19 infection may appear after 2 to 14 days following the 
exposure(based on the incubation period of COVID-19 vi-
rus). The clinical presentations of the COVID-19 patients are 
fever, cough, fatigue, gastrointestinal symptoms, sore throat, 
headache, olfactory and taste dysfunctions.6 The elderly pa-
tients and the persons with co-morbid conditions or immuno-
compromised conditions are prone to serious outcomes such 
as acute respiratory syndrome (ARDS) and cytokine storm.6 
Three outcomes may happen in the disease process of the 
COVID-19 such as some become serious with respiratory 
distress, some improve with treatment and rest recovers with 
no medical intervention.7 Sometimes the COVID-19 patients 
present with otological manifestations. The eustachian tube 
is often blocked because of the infections at the nasal cavity 
and nasopharynx. The blockage of the eustachian tube cause 
blockage sensation in the ear and also ear pain. It leads to 
acute otitis media and manifests severe otalgia and fever. It 
also results in hearing loss due to persistent eustachian dys-
function.8   In this study, four patients were showing type-C 
tympanogram and conductive hearing loss. In COVID-19 
infections, the nasopharyngeal infections lead to blockage of 
the eustachian tube because of the mucosal oedema of the 
nasopharyngeal end of the tube. It may cause negative pres-
sure in the middle ear which may cause type-C tympano-
gram. Eustachian tube dysfunction often leads to glue ear 
formation and conductive hearing loss.9 Auditory or coch-
lear dysfunction in patients with coronavirus infection is lit-
tle mentioned in the medical literature. The pathogenesis for 
COVID-19 infections leading to the hearing loss is not well 
established. Inner ear damage secondary to the viral infec-
tion is typically intra-cochlear but some viruses also damage 
auditory brainstem as well. 

The pathophysiology for making injury of the peripheral au-
ditory system includes the direct viral damage to the organ 
of Corti, stria vascularis and spiral ganglia. The viral damage 
to the cochlea is mediated by the patient’s immune system 
against virally expressed antigen/proteins as in cytomeg-
alovirus and immunocompromised as in Human Immune 
deficiency virus and measles.10 In one report, brainstem in-
volvement was found by a corona virus. 11 There are several 
reports regarding hearing loss by viral infections. Hearing 
loss due to viral infections can be congenital or acquired, 
unilateral or bilateral. Certain virus directly damages the in-
ner ear and other induces the inflammatory responses which 
lead to damage of the inner ear whereas few viruses enhance 
the susceptibility of bacterial or fungal infections of the laby-
rinth, leading to hearing loss. Virus-induced hearing loss is 
often sensorineural, although conductive and mixed types of 
hearing loss may be found after infections of certain viruses. 
Sometimes, recovery of the hearing occurs spontaneously 
after viral infection.12,13 Typically viral infection causes a 

sensorineural type of hearing loss whereas a viral aetiology 
such as measles virus was documented for otosclerosis.14 The 
measles virus is an enveloped single-stranded RNA virus as 
SARS CoV-2 is transmitted through contact with respiratory 
secretions from the patient. Hearing loss was an important 
complication in measles virus infections before widespread 
vaccination.

HIV infection can cause conductive hearing loss through 
fungal and bacterial infections, which become common af-
ter immunosuppression by the virus.15 Hearing loss by viral 
infections may be mild or severe to profound and unilateral 
or bilateral. The mechanism of the hearing loss by viral in-
fections varies greatly and ranges from direct damage to the 
labyrinthine or inner structures such as hair cells and organ 
of Corti as in measles to induction of the host immune-me-
diated damage to the inner ear.16 Viruses are often known to 
cause neurological complications like anosmia, facial nerve 
weakness and sudden sensorineural hearing loss.17 In the past 
SARS outbreak, coronavirus was documented for causing 
loss of the smell and taste because of the nerve injury.18 In 
this study, 11 patients were presenting loss of smell and loss 
of taste/dysgeusia along with hearing loss. The viral etiologi-
cal agents have been associated with SNHL are herpes sim-
plex virus, human immunodeficiency virus, hepatitis virus, 
rubella virus, measles virus, mumps virus, Lassa virus and 
enterovirus.18 The present pandemic of the COVID-19 is as-
sociated with SNHL as in this study. In this 24 patients pre-
sented with SNHL where 17 of them presented with sudden 
onset of SNHL. Sudden hearing loss is usually a frightening 
symptom which prompts the patient for an urgent consulta-
tion tot the health care provider. In the majority of the cases 
with sudden sensorineural hearing loss, the aetiology is idi-
opathic and if it is not diagnosed early and treated promptly 
may lead to persistent or permanent hearing loss and even 
with tinnitus and decreased patient quality of life (QOL).19 

Intra-tympani steroid, systemic steroid and hyperbaric oxy-
gen are different treatment options for sudden sensorineural 
hearing loss.20,21 In our cases of sudden sensorineural hearing 
loss, oral steroids were prescribed in tapering doses. Out of 
the 17 cases of sudden sensorineural hearing loss, 11 patients 
were treated promptly and improved to normal.

Tuning fork tests, pure tone audiometry, tympanometry 
and Otoacoustic emissions (OAE) were done to evaluate 
the hearing loss in our study patients with COVID-19. The 
type and degree of hearing loss were assessed by the tuning 
fork test and pure tone audiometry. In this study majority of 
the cases with SNHL (66.66%) show high-frequency hear-
ing loss in pure tone audiometry. Tympanometry was done 
to assess the middle ear pathology. Otoacoustic emissions 
represent a form of energy produced from the outer hair cells 
of the cochlea. Otoacoustic emissions can be spontaneous 
(SOAEs), evoked by transient stimuli like clicks or tone 
bursts (TEOAEs). TEOAEs are not invasive and can be eas-
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ily performed. For performing TEOAEs, the time is short, 
low cost and high sensitivity.22 In all the cases of SNHL, TE-
OAEs picked up the subtle deterioration in the outer hair cell 
functions of the cochlea. The high frequencies tones were 
also lower than normal in COVID-19 patients with SNHL. 
These outcomes may be attributed to the damaging effects 
of the SARS CoV- 2 viruses infection on the outer hair cells 
but the exact mechanism is still not clear. The outcome of 
this study also revealed that the absence of the major clini-
cal symptoms may hide the unknown effect on the cochlea.  
Majority of the people infected with SARS CoV-2 virus with 
mild to moderate respiratory illness are recovered without 
special treatment.6 COVID-19 infections have a hazardous 
effect on the cochlear functions despite being the majority 
of the patients in this study are asymptomatic to mild symp-
toms. The mechanism for this deleterious effect on the coch-
lear hair cells requires further research. There is a large gap 
in the understanding of the etiopathogenesis, epidemiology, 
clinical presentations like hearing loss and human transmis-
sion of this disease. There should be continuous monitoring 
of the hearing loss and tracing of this COVID-19 is needed 
to ensure the detailed understanding of this inner ear patho-
genesis. The most typical manifestations of chest CT were 
ground-glass opacities, patchy, cord-like, and nodular. Pleu-
ral thickening was found in some patients.

Computed tomography (CT) scan of the lungs is significant 
for early diagnosis and assessment of COVID-19 infection. 
The most typical presentations in CT scan of the chest in-
clude ground gland opacities, patch, cord-like and nodular 
appearance in the lungs. The pleural thickening is seen in 
some cases of COVID-19 patients. The CT findings of the 
lungs appear earlier than clinical symptoms and these find-
ings hanged dynamically as the progression of the disease. 
So, the CT scan of the chest plays an important role in reveal-
ing the disease progression and severity of the disease.23,24 

However, authors only included the observational study re-
lated to the incidence of the hearing loss of COVID-19 pa-
tients and not included the infectivity of the patients about 
RT-PCR and CT scan of the lungs. Our study surely helps 
for further study of the hearing loss and infectivity about the 
RT-PCR and CT scan of the chest with cord score. This study 
has a relatively small sample size due to rarity of the clinical 
outcome (hearing loss) in COVID-19 infections which may 
limit the outcome of the above interpretation. However, the 
clinical outcome of auditory dysfunction in this study will 
surely encourage further research. 

CONCLUSION

Patients with OVID-19 infections have a higher chance of 
the hearing loss specifically sensorineural hearing loss. The 
exact role for pathogenesis of the hearing loss in COVID-19 
infections is not well defined. We would like to recommend 

routine screening of all the COVID-19 positive cases with 
pure tone audiometry, tympanometry and Otoacoustic emis-
sion for early diagnosis of the hearing loss and prompt treat-
ment or rehabilitation. Awareness regarding hearing loss in 
COVID-19 patients is often crucial in the current pandemic. 
Early identification of the COVID-19 patients with isolation 
and early initiation of the targeted treatment for the patients 
helps to reduce the incidence of the SNHL. For the prop-
er understanding of the pathogenesis of the hearing loss in 
COVID-19 infections, a large study is required with follow 
up. Hearing health care providers or clinicians are now en-
countering a challenge for hearing loss in COVID-19 pan-
demic. Development of the vaccines may reduce the inci-
dence of hearing loss.
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Figure 1: Structure of the COVID-19 virus (Red arrow is spike 
protein over lipid membrane, the yellow arrow indicates RNA).

Table 1: Demographic and clinical characteristics of 
COVID-19 patients with hearing loss
Characteristics n=28 Percentage (%)
Gender
Male
Female

18
10

64.28
35.71

Age group
16-30
31-52

15
13

53.57
46.42

Hearing loss 28 100
Tinnitus 9 32.14
Vertigo 3 10.71

Table 2: Clinical presentations of the COVID-19 pa-
tients with hearing loss during hospital stay
Clinical manifestations Number of  

patients (n=28)
Percentage 

(%)

Fever, cough, throat pain, 
hearing loss

8 28.57

Throat pain, cough, rhinor-
rhea,  loss of smell, dysgeu-
sia  and hearing loss

11 39.28

No respiratory symptoms 
but  with hearing loss

9 32.14

Table 3: Audiological profile of the COVID-19 patients
Parameters Number of the 

patients (n=28)
Percentage (%)

SNHL
Unilateral SNHL
Bilateral SNHL

24
21
3

85.71
75

10.71

Conductive hearing 
loss
Bilateral 
Unilateral

4
3
1

14.28
10.71
3.57

Tympanogram
Type A
Type C

24
4

85.71
14.28

TEOAE
Reduced amplitude 24 85.71


