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Abstract
Background: COVID-19 affects different people in different ways. It had detrimental effects. The effects of
COVID 19 in audiology is an interesting issue. To bring the pandemic to an end, a large share of the world
needs to be immune to the virus. The safest way to achieve this is by vaccination. In this study we are
highlighting the importance of vaccination and its protective effects in the auditory system.
Methodology: 35 confirmed COVID-19 positive cases formed the test group and 35 healthy age and sex
matched individuals formed the control group. Of these 20 cases and 20 controls were assessed during 2020,
during which there was no vaccine available for COVID and 15 cases and 15 controls were assessed during
2021, which was the era of vaccination. Their age ranged between 20 and 50 years to avoid any age-related
hearing affection. Patients with diabetes, hypertension, previous history of ear disease, prolonged exposure to
loud noise and family history of deafness were excluded from the study. PTA was done for both the groups on
day 7 and day 30.Air conduction and Bone conduction were measured. The audiometric thresholds were
measured using the modified Hughson-Westlake method.
Result: In our study conducted before the vaccination era, 9 out of 20 patients had significant high frequency
hearing impairment. 7 out of the 9 affected patients showed improvement upon further testing done on day 30.
In our study conducted during the vaccination era, Pure tone audiometry done on day 7 and 14 in all the patients
revealed normal hearing.
Conclusion: Loss of smell and taste which was predominantly present previously is reducing now. The
difference between our previous and present study can be attributed to the massive vaccination coverage among
people. The severity of the illness is greatly less in vaccinated group when compared to the unvaccinated group
and the virulence of the virus is decreased when it is transmitted from a vaccinated person. Thus, in this study
we are highlighting the importance of vaccination and its protectives effects in the audiovestibular system.

Keywords: Audiometric evaluation, conductive hearing loss (CHL), Covid 19, pure tone audiometry (PTA),
Sensoneural hearing loss (SNHL), Vaccination

Introduction medical attention. On 30 January 2020, World Health
Organization (WHO) officially declared the COVID-

19 epidemic as a public health emergency of
international concern and on March 11 2020 it was QO

Coronavirus disease (COVID-19) is an infectious
disease caused by the SARS-CoV-2 virus. Most
infected people develop mild to moderate respiratory
illness, some people become seriously ill and require O
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declared as global Pandemic by World Health
Organization (WHO) .

The hearing loss caused by viral infections can be
acquired or congenital, bilateral or unilateral. There
can be spontaneously recovery in some people 3!, If
the viral infection has caused labyrinthitis or
vestibular neuritis most probably vertigo and hearing
loss can occur as a sequelae . The initial symptom
of presentation of COVID-19 were loss of sense of
smell or taste. SARS-CoV-2 is continuing to change
the more they circulate. Some variants spread more
easily and quickly than other variants and the most
important measure to decrease the transmission of
COVID-19 infection is by vaccination. Further
research in the field of COVID-19 audiology is
needed for deep understanding. To explain the
mechanism of hearing loss in COVID-19 patients
various hypothesis have been proposed. Our study
shows the audiological profile of COVID positive
cases before vaccination era and during vaccination
era which helped us to propose a new hypothesis that
vaccination decreases the severity of the illness.

Aim:
To study audiological profile in COVID-19- PCR
positive patients.

Objectives:

To shows the thresholds of pure-tone audiometry in
COVID-19 PCR-positive cases before vaccination
era and during vaccination era.

Materials And Methods:

35 confirmed COVID-19 positive cases formed the
test group and 35 healthy age and sex matched
individuals formed the control group. Of these 20
cases and 20 controls were assessed during 2020,
during which there was no vaccine available for
COVID-19 ) and 15 cases and 15 controls were
assessed during 2021, which was the era of
vaccination. Their age ranged between 20 to 50 years
to avoid any age-related hearing affection. All the
following procedures was conducted for patients
admitted in our hospital.

1. Detailed history taking and otological
examination were carried out on all subjects
before audiological testing
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2. Basic Audiological evaluation. Audiometric
thresholds were measured using clinical
audiometer.

Study Design: Prospective study

Source of Data: Study was conducted among the
COVID 19 PCR positive patients at our Hospital,
during the study period.

Study Period: November 2020 to November 2021

Study Population: 35 covid patients and 35 age and
sex matched control group.

Inclusion Criteria :

1. Asymptomatic and mild Covid-19
positive patients with age in the range of 20-
50 years and healthy age and sex matched
individuals forms the control group.

2. Nasopharyngeal or Oropharyngeal
swab positive for SARS —Cov-2 infection by
Reverse Transcriptase — Polymerase Chain
Reaction (RT-PCR) technique.

3. COVID-19 Patients
previous hearing disorder.

without any

Exclusion Criteria :
1. Patient > 50 years
Diabetic and Hypertension patients
Patients using ototoxic drugs
Patients with family history of deafness

o M N

Patients with previous history of ear disease
due to prolonged exposure to loud noise

Method of Study

After obtaining the clearance from ethical committee,
study was started in Rajah Muthiah medical college
and hospital. Total of 35 patients tested positive for
COVID-19 infection and 35 healthy age and sex
matched individuals formed the test and control
group respectively. Of these 20 cases and 20 controls
were assessed during 2020 during which there was no
vaccine available for COVID ) and 15 cases and 15
controls were assessed during 2021 which was the
era of vaccination. The patients were interviewed
through telephone and data regarding the age, gender,
presenting symptoms (fever, cold, myalgia, cough,
dyspnea, fatigability, sore throat, Hearing loss,
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anosmia, ageusia, diarrhoea) and severity of the
disease were taken. The patients were followed up at
day 7 and day 30.

Basic Audiological evaluation. The Audiometric
thresholds were measured using a clinical
audiometer. Telephonic TDH 39 from 250 to 8000
Hz was used to measure the air conduction
thresholds. A Radio Ear B71 bone vibrator for
frequencies from 250 to 4000 Hz was used to
measure the bone conduction thresholds. Modified
Hughson-Westlake method was used to measure the
audiometric thresholds®. An informed consent was
obtained from all participants. Audiological
evaluation was done in a double walled, sound
treated booth within permissible noise limits.

Result:

In our study conducted before the vaccination era, 9
out of 20 patients had significant high frequency
hearing impairment at 4000Hz (p value 0.003),
6000Hz (p value 0.001), 8000 Hz (P value 0.001)
(Fig-1).

Out of the 9 affected patients ,7 patients showed
improvement during further testing done on day 30,

4000Hz (p value 0.016), 6000Hz (p value 0.017),
8000 Hz (P value 0.017) (Fig-2).

In our study conducted during the vaccination era,
Pure tone audiometry done on day 7 and 14 in all the
patients at 250,500,1000,2000,4000 and 8000 Hz
revealed normal hearing (Fig-3).

The pure tone thresholds between the test and control
group were compared using Wilcoxon signed rank
test.

Fig-1: PTA test results of case and control. (Pre vaccination era)

Pure-tone Audiometry Test Results
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Fig-2: PTA test Results on day 7 and day 30 (pre vaccination era)

Pure-tone Audiometry Test Results
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Fig-3: PTA test results of case and control (during vaccination era)
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Discussion:

Multiple theories have been postulated to explain the
mechanism of involvement of the auditory system ear
in COVID-19 infection, these includes direct damage
by the virus by hematogenous spread, inflammation
of components of the auditory pathway, immune
mediated damage, and ischemia theory, the presence
of angiotensin converting enzyme receptors (ACE2)
receptors in neurons and glial cells has also been
thought to play a role in the pathogenesis °*%. The
virus causes direct damage to the components of the
auditory system by its direct cytopathic effect,
cerebrovascular events caused by the cytokine strom
especially in the posterior circulation can also be a
major contributary factor. The therapeutic drugs
which were used during the nascent pandemic like
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azithromycin and hydroxychloroquine may also
contribute to the disorders of hearing and balance by
their ototoxic nature.!!

On April 2020 the first case of SHNL ina COVID-19
positive patient was reported by Sriwijitalai et al., M.
Many other reports have been published relating to
SNHL in COVID-19 positive patients following this
report (181718 A" study by Mustafa et al.,
comparing the audiological evaluation between 20
asymptomatic COVID-19 positive patients and 20
controls revealed significant high frequency pure
tone thresholds hearing loss and referred TEOAE in
asymptomatic COVID 19 patients “®. In our study
done during 2020 we found that high frequency pure
tone thresholds were affected in the study group
when compared to the control group in the acute
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phase of illness (day 7); out of which few patients
showed improvement upon further testing done on
day 30 .

Surprisingly in our study conducted during the
vaccination era, Pure tone audiometry revealed
normal hearing. To end the pandemic, a significant
proportion of the worlds population needs to develop
immunity against the virus. The best and safest way
to achieve this is by vaccination. Equitable access to
safe and effective vaccines is critical in controlling
spread of Covid-19 infection and minimizing the
severity of illness and death. Safe and effective
vaccines are a game changing tool. By considering
this fact, major vaccination drives has been
conducted in almost all parts of the nation thus
increasing the vaccination coverage and to bring
about a herd immunity. Vaccination is not 100%
protective against the infection, some people who are
fully vaccinated might still get COVID-19 infection
and it is called as vaccine - breakthrough infections.
The severity of the illness is greatly less in vaccinated
group when compared to the unvaccinated group of
people, and it is also believed that the virulence of the
virus gets decreased when it is transmitted from a
vaccinated person to another. The mechanism of
these effects requires further research for better
understanding.

Conclusion:

Two years into this Covid journey we have learnt that
symptoms of this mysterious virus keeps changing.
Loss of smell and taste which was predominantly
present previously is reducing now. The difference
between our previous and present study can be
attributed to the massive vaccination coverage among
people. Although Vaccine-breakthrough infections
occurs, the severity of the illness is less in vaccinated
group when compared to the unvaccinated group and
the virulence of the virus is decreased when it is
transmitted from a vaccinated person. Thus, in this
study we are highlighting the importance of
vaccination and its protective effects in the auditory
system.

Ethical Approval: This study was approved by
institutional Ethical committee.

Human or Animal Rights: It was an observational
study done on the human participants after obtaining
the informed consent from all the individuals.
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Informed Consent: Informed consent was obtained
from all individual participants included in this study.
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