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Abstract The symptomatology of novel Severe Acute
Respiratory Syndrome Corona virus type 2 infection runs
the entire gamut of mild to moderate and serious illness
among the affected individuals. As listed in recent litera-
ture, respiratory, cardiovascular, gastrointestinal, olfactory
and gustatory systems are commonly involved. With the
growing knowledge about the disease, varied manifesta-
tions have been identified and lately, otorhinolaryngology
dysfunctions in COVID 19 have been described. Hearing
loss in COVID era is one of the emerging areas of concern
and calls for further research in the field for the better
understanding and treatment of this entity. This study was
designed to assess the audiological profile among 100 mild
to moderately affected COVID-19 individuals, so as to
make a contribution to the emerging literature on otologic
manifestations in COVID 19. In our case series, high fre-
quency hearing loss and referred OAE was noted among
significant number of COVID 19 positive patients. This
was even observed in patients without any otologic
symptoms. Hence, early identification and intervention if
required helps to give a better quality of life to the patient.
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Introduction

The outbreak of novel Severe Acute Respiratory Syndrome
Corona virus type 2 (nSARS-CoV-2) infection in Wuhan,
China in December 2019 has had a catastrophic impact on
the world, resulting in over 2.2 million deaths globally
[1, 2]. The world envisioned sufferings of unprecedented
proportions as mankind endured losses in terms of health,
finances and importantly, life. The symptomatology of
COVID 19 runs the entire gamut of mild to moderate and
serious illness among the affected individuals. As listed in
recent literature, it commonly involves respiratory, car-
diovascular, gastrointestinal, olfactory and gustatory sys-
tems [3—-5]. With the growing knowledge about the disease,
varied manifestations have been identified and lately, oto-
logic dysfunctions in COVID 19 have been described [6].

Viral infections have been implicated in causing hearing
loss, the reasons being direct or indirect inner ear damage
[7-9]. Hence, the prospects of involvement of the auditory
system following COVID 19 has been under scrutiny, the
frequently reported otologic symptoms being tinnitus and
hearing loss [6, 10]. Sensorineural hearing loss has been
more commonly implicated in these patients although a
few have exhibited conductive hearing loss as well
[6, 10-14]. Various theories explaining the involvement of
the ear following SARS CoV-2 infection have been pos-
tulated, which include immune mediated damage,
haematogenous spread, ischaemia theory, inflammation of
auditory pathway components, presence of angiotensin
converting enzyme receptors (ACE2) receptors in neurons
and glial cells [6-9].

Hearing loss in COVID era is one of the emerging areas
of concern and calls for further research in the field for the
better understanding of this entity. This study was designed
to assess the audiological profile among 100 mild to
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moderately affected COVID-19 individuals, so as to make
a contribution to the emerging literature on otologic man-
ifestations in COVID 19.

Materials and Methods
Study Design

A cross sectional observational study of audiological
assessment was done among the patients admitted with
SARS COV 2 infection in a tertiary care hospital desig-
nated for COVID 19 patients. This study was carried out
over a period of 3 months from September 15th 2020 to
December 15th 2020.

Study Population

This study included 100 patients admitted in our hospital
COVID 19 wards who met the inclusion criteria as follows:

(1) Age 21-60 years

(2) COVID 19 RTPCR Positive

(3) No prior history of any ear symptoms (hard of
hearing, ear discharge, tinnitus, ear pain, giddiness)

Exclusion criteria:

(1) Age > 60 years

(2) History of previous ear symptoms, tympanic mem-
brane perforations or ear surgeries

(3) Patients with history of Diabetes mellitus, Renal
disease, patients on ototoxic drugs.

(4) Patients not maintaining saturation and requiring O2
support

(5) Intensive care unit patients

Methodology

Patients admitted to our Hospital COVID wards with mild
to moderate symptoms were enrolled in the study after
obtaining prior consent from them. The particulars per-
taining to each patient were compiled through a structured
proforma (Table 1). After a thorough history taking as well
as clinical examination which included otoscopic exami-
nation of the ears, these patients were then subjected to
audiological evaluations by Pure Tone Audiometry and
Oto Acoustic Emissions in a sound proof room. Pure tone
thresholds were measured in both ears at 500, 1000, 2000,
4000 and 8000 Hz. Transient Evoked Oto Acoustic Emis-
sions (TEOAE) were measured in all the patients and the
results obtained were documented.

Results

A total of 100 patients were included in the study. Among
these 58 were male patients and 42 were female patients.
There were 23 patients in the age group of 20-30 years, 31
in 31-40 years and 28 patients in 41-50 years age and 18
patients between 50 and 60 years.Of the 100 patients, 27
patients had hypertension, 6 patients had history of
ischemic heart disease. Only one patient had history of
using propranolol. 22 patients in total received remedesivir
injections for their symptoms.

31 among the 100 patients had ear symptoms, the most
common being tinnitus (39%) and the least complained
symptom as giddiness (10%) (Fig. 1).

Otoscopic examination showed normal external auditory
canal and tympanic membrane in 95 patients, 4 patients
had retracted tympanic membrane and 2 had dull TM.

Pure tone audiometry measured in both ears at 500,
1000, 2000, 4000 and 8000 Hz revealed high frequency
hearing loss among these patients and the most common
pattern of hearing loss was sensorineural hearing
loss(SNHL). 6 patients had conductive hearing loss(CHL)
(Fig. 2).

Sensorineural hearing loss was present in 53 patients in
total. Among 53 patients, 11 patients had symptoms of
hearing loss whereas rest 42 patients did not report hard of
hearing as a symptom. Sensorineural hearing loss was
present in all the individuals who received remdesivir in
their treatment. Age wise distribution of patients and sen-
sorineural hearing loss is shown in Fig. 3a, b respectively.

Among the 100 patients, a total of 49 patients had a
referred OAE in both the ears, with majority of the patients
having high frequency hearing loss.

Among the 31 patients who complained of ear symp-
toms, 18 had a referred OAE, so did 31 among the 69
patients who never had any ear symptoms (Fig. 4).

Discussion

Growing evidence among the COVID 19 positive subjects
mandates the hearing assessment in subjects tested positive
for the virus. Early identification of hearing loss in these
individuals would have a far-reaching impact when looking
at the quality of life post COVID, as it is often a much
neglected symptom. In our case series, hearing loss was
noted in 11% of the patients who had symptom of hearing
loss and 48% of the patients who did not have any symp-
tom of hearing loss (42%—SNHL, 6%—CHL). Sriwijitalai
et al., reported the first case of SNHL in a COVID 19
positive patient in april 2020 [11]. Following this few other
reports also have been published relating SNHL in COVID
19 positive patients [10, 12—-14].
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Table 1 Proforma

S.No Domains Details

1 Name

2 Age/Sex

3 Contact number

4 Tested positive on

5 Date of admission

6 Date of evaluation

7 Ear complaints

8 Pre-existing ear conditions Ear pain/discharge, hard of hearing, tinnitus, aural fullness, giddiness
9 New onset of ear symptoms Ear pain/discharge, hard of hearing, tinnitus, aural fullness, giddiness
10 Co-morbidities Type 2 DM, HTN, Renal disease, Cardiovascular diseases

11 Drug history Furosemide/ Amikacin/ Streptomycin/ Propranolol/ Indomethacin

12 Use of Remdesivir Yes/No

Ear-Right Left

External auditory canal—

Tympanic membrane-

Pure tone audiometry: Average thresholds Type of hearing loss
Right—

Left—

OAE-Pass/Referred

If referred—High frequency/ low frequency

Fig. 1 Most common ear

Ear symptoms

symptoms
NEW ONSET HEARNG LOSS
OTALGIA
GIDDINESS
TINNITUS + HEARING LOSS

Hearing loss could be viral induced, immune complex
mediated, vascular occlusion or cellular stress response
[7, 8]. Literature shows various reports of viral mediated
hearing loss most commonly implicated viruses being
herpes virus and cytomegalovirus [6, 12, 15, 16]. SARS
COV 2 virus is also thought to be responsible in causing
sensorineural hearing loss through inflammatory response
on cochlear hair cells. Presence of ACE2 receptors in brain,
medulla oblongata, temporal lobe has facilitated the entry
of SARS CoV2 affecting the brainstem and hearing centres
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leading to inflammatory response through cytokine release.
This could lead to neurologic and otologic manifestations
in COVID 19 affected patients [17]. Samir et al., reported a
case report of SSNHL in a patient who presented with
complaints of sudden onset of left side hearing loss and
gradually worsening tinnitus on day 3 of COVID 19
infection. Patient was managed with 3 doses of intra-
tympanic methyl prednisolone and repeat audiogram after
recovery showed significant improvement in hearing loss
[13].
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Fig. 3 Age wise distribution of patients and sensorineural hearing
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Fig. 4 Transient Evoked Oto Acoustic Emissions (TEOAE)

(b) Age wise distribution of

Sensorineural Hearing loss
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Chantal et al., reported a case of 60 year old male
patient, a confirmed case of COVID 19 infection with
severe symptoms under ICU care for 13 days complained
of hearing loss and tinnitus. Audiological evaluation
showed complete deafness on right side and profound
sensorineural hearing loss on left side and MRI brain
revealed pronounced contrast enhancement in right
cochlea, decreased fluid signal in basal turn showing an
inflammatory process in cochlea. Patient was managed by
cochlear implantation in right ear and intratympanic tri-
amcinolone in the left ear [14]. This study showed the
importance of audiological evalution and radio-imaging as
and when required when COVID 19 positive patients
present with severe hearing loss and emphasized the need
for prompt management for better quality of life of the
patient.

Recent systematic review of 5 case reports and 2 case
series by Maharaj et al., on otological dysfunction in
COVID 19 patients showed hearing loss as the most
common presenting symptoms followed by tinnitus, ver-
tigo and otalgia. They concluded that there is significant
association of otological disorers, hearing loss in specific in
COVID-19 patients [6]. Hearing loss can be part of the
clinical spectrum of COVID-19 and may in some cases
signal the onset of the disease.

A comparative study of audiological evaluation between
20 asymptomatic COVID-19 positive patients and 20
normal hearing patients by Mustafa et al., revealed sig-
nificant high frequency pure tone thresholds hearing loss
and referred TEOAE in asymptomatic COVID 19 patients
indicating inimical effects of COVID 19 infection on
cochlear hair cell functions [12]. In our study, high fre-
quency pure tone threshold sensorineural hearing loss and
referred TEOAE was noted even in many patients without
symptoms of hearing loss.6 of our patients had conductive
hearing loss probably due to the presence of middle ear
effusion caused by the infection in nasopharynx.
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This shows the possibility that SARS CoV2 infection
has detrimental effects on cochlear function. Hearing
assessment through audiometry in patients with COVID19
infection will aid us in early identification of any otological
adverse effects. As per this case series, it can be illustrated
that mere absence of symptoms does not rule out auditory
involvement and hence early intervention will help in
improving the quality of life of the patient.

Our case series includes 100 patients which is a high
number among the publications till date. High frequency
hearing loss and referred OAE was noted among significant
number of COVID 19 positive patients. All the patients
received intravenous steroids as per the institution COVID
19 treatment protocol. So far, new onset hearing loss has
been documented in COVID 19 positive individuals. But
whether this hearing loss is transient or permanent is yet to
be established. We present this case series as an initial
work up. These patients will be followed up at regular
intervals of 3 and 6 months for repeat audiometric evalu-
ation. A detailed remark can be made after a follow up
period of 6-9 months.

Conclusion

Otologic disorders among COVID19 affected individuals is
becoming increasingly evident day by day. Assessment of
hearing loss is of utmost importance to safeguard the
cochlear function and prevent the progressive deterioration
of cochlear hair cells [13, 14]. High frequency hearing loss
and referred OAE was noted among significant number of
COVID 19 positive patients in our case series. Early
identification and intervention will help to give a better
quality of life to the patient. This case series is an initial
work up on COVID 19 positive individuals. A detailed
review of whether this hearing loss is transient or perma-
nent in nature can be specified only after regular follow up
of these individuals.
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