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Abstract The coronavirus disease of 2019 is a global

pandemic disease severely affecting the upper respiratory

tract that can be fatal in some instances. The virus most

commonly affects the respiratory system. However, in

certain cases it affects the other systems, including car-

diovascular, renal, gastrointestinal, neurological, and

auditory. Concerning the hearing and balance system, the

microcirculation supply to the inner ear is hampered thus

causing audiovestibular symptoms. Several case studies

have reported sudden sensorineural hearing loss post-

coronavirus disease and its detrimental impact on overall

hearing. As both sudden sensorineural hearing loss and

coronavirus disease deals with an emergency situation,

there is a need to document case studies on how these

individuals have been assessed and treated. The article has

systematically reviewed these case reports involving a

search strategy in databases like PubMed, PubMed Central,

science direct, J-GATE, Google Scholar, and a manual

Google Search.
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Introduction

The coronavirus disease of 2019, also known as COVID-19

or SARS-COV-2 is one of the deadliest pandemic diseases

currently impacting mankind. An individual affected with

the disease presents with various symptoms that initially

begin with fever, cough, sore throat, breathlessness, fati-

gue, and malaise. It may progress to pneumonia, Acute

Respiratory Distress Syndrome (ARDS) and multi-organ

dysfunction. The final stage can be fatal, and recovery may

seem strenuous [1, 2]. Though many vaccines were intro-

duced, the disease has hit second and third waves in many

countries, elevating the number of infected individuals

getting infected [3]. Apart from those individuals who

present with COVID 19 symptoms of upper respiratory

tract infection, there have been notable cases of sporadic

symptoms. Some of them include; sudden cardiac death,

acute kidney injury, liver failure, stroke, and gastroin-

testinal disease [4–8]. An infrequent symptom of COVID-

19 disease documented in some literature over the past one

year post-COVID outbreak is hearing loss [9]. It has been

attributed that the virus creates a negative impact on an

individual’s hearing sensitivity [10]. Not only the hearing

sensitivity of an individual, the Coronavirus infection also

results in other audio vestibular symptoms such as tinnitus,

and vertigo. [11]. Works of literature have discussed the

mechanism behind COVID 19 and hearing loss. It is

believed that labyrinthitis or neuritis, which causes symp-

toms like hearing loss, vertigo and tinnitus, occur due to

upper respiratory tract infection resulting from Coronavirus

infection [12]. Another justification is that cross-reaction

may result in inner ear antigens being misidentified as a

foreign agent and being attacked by the antibodies [13].

Considering the blood supply of the inner ear, the

arteries supplying to the inner ear are mainly the anterior
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inferior cerebellar artery and basilar artery, which branch

as the anterior vestibular artery and cochlear artery. There

may be a blood supply, but the inner ear has no blood

collateral. Even though SARS- COV-2 is a virus that has a

bigger size so that it does not spread through blood arteries,

the big diameters of the virus can result in ischemia

thrombosis, thus causing hearing loss. The virus also leads

to a high production of proinflammatory cytokines that

results in hearing loss [14]. Cases in which the virus results

in audio vestibular symptoms apart from upper respiratory

tract infection, considering both of these as an emergency,

is a major challenge to deal with the upper respiratory tract

infections and deal with the reversal of hearing loss [12].

There have been narrative reviews on hearing loss and

COVID 19 reported by some authors. Two systematic

reviews were conducted recently by Almufarrij & Munro

in 2021 and Almufarrij et al. in 2020 on exploring

audiovestibular symptoms in COVID19. The authors have

aimed extensively to document the effect of SARS-COV-2

on the audio vestibular system [14, 15]. However, with

sudden sensorineural hearing being an emergency and

requiring immediate treatment, there is a need to review

case reports related to sudden sensorineural hearing loss

and COVID19 as it is required in the need for the hour with

a spurge seen in COVID19 cases currently.

Methods

Research design: This was a systematic review of case

reports.

Search strategy: Articles published from various peer-

reviewed journals were searched in different databases like

PubMed, PubMed Central, science direct, J-GATE, Google

Scholar, and a manual Google Search. The advanced

search using the BOOLEAN operations such as AND, OR,

and NOT was used for all databases, and its respective

keyword extraction was also incorporated. The key words/

MeSH (Medical Subject Headings) terms were as follows:

(((((((‘‘COVID-19’’[MeSH Terms] OR ‘‘COVID-19’’[All

Fields] OR ‘‘COVID19’’[All Fields]) OR ((‘‘coron-

avirus’’[MeSH Terms] OR ‘‘coronavirus’’[All Fields])

AND (‘‘disease’’[MeSH Terms] OR ‘‘disease’’[All

Fields]))) OR (‘‘sars-cov-2’’[MeSH Terms] OR ‘‘sars-cov-

2’’[All Fields] OR ‘‘sars cov 2’’[All Fields])) OR (‘‘sars-

cov-2’’[MeSH Terms] OR ‘‘sars-cov-2’’[All Fields] OR

‘‘2019 ncov’’[All Fields])) OR (‘‘sars-cov-2’’[MeSH

Terms] OR ‘‘sars-cov-2’’[All Fields] OR (‘‘novel’’[All

Fields] AND ‘‘coronavirus’’[All Fields]) OR ‘‘novel coro-

navirus’’[All Fields])) AND (sudden[All Fields] AND

(‘‘hearing loss, sensorineural’’[MeSH Terms] OR (‘‘hear-

ing’’[All Fields] AND ‘‘loss’’[All Fields] AND ‘‘sen-

sorineural’’[All Fields]) OR ‘‘sensorineural hearing

loss’’[All Fields] OR (‘‘sensorineural’’[All Fields] AND

‘‘hearing’’[All Fields] AND ‘‘loss’’[All Fields])))) OR

(‘‘hearing loss, sudden’’[MeSH Terms] OR (‘‘hearing’’[All

Fields] AND ‘‘loss’’[All Fields] AND ‘‘sudden’’[All

Fields]) OR ‘‘sudden hearing loss’’[All Fields] OR (‘‘sud-

den’’[All Fields] AND ‘‘hearing’’[All Fields] AND ‘‘los-

s’’[All Fields]))) OR (sudden[All Fields] AND reduced[All

Fields] AND (‘‘hearing’’[MeSH Terms] OR ‘‘hearing’’[All

Fields]) AND (‘‘sensitivity and specificity’’[MeSH Terms]

OR (‘‘sensitivity’’[All Fields] AND ‘‘specificity’’[All

Fields]) OR ‘‘sensitivity and specificity’’[All Fields] OR

‘‘sensitivity’’[All Fields])) AND (‘‘2020/04/14’’[PDat]:

‘‘2021/04/13’’[PDat]).

Selection of Studies

Inclusion Criteria

• Published articles should be from peer-reviewed

journals

• The article must be a case report or case series

containing human subjects.

• Selection criteria were based on PICOS [16].

P–Population—Individuals with sudden sensorineural

hearing loss with a diagnosis of COVID19 on a lab test.

I– Intervention—Intervened using intratympanic/oral

steroids.

C–Comparison- No comparison group.

O–Outcome- Better outcomes measured using various

subjective and objective tests.

S–Study design—Only case reports/case series were

considered.

T–Timings: The cases over a period of one year were

included.

Exclusion Criteria

• Articles that are of a randomized control trial, cohort,

cross-sectional, longitudinal, reviews, letter to editors,

and short communications were excluded

• Articles with language apart from English were

excluded.

• Articles focusing on sudden sensorineural hearing loss

due to diseases apart from COVID19 were excluded.

Data Extraction

The data extraction was carried out by two independent

reviewers (UA and PP). Initially, articles from various

databases underwent title screening. After filtering out the
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titles, a list of articles underwent abstract screening, and

later based on the inclusion and exclusion criteria, the fil-

tered articles underwent a full-text screening. The number

of articles were finalized after the quality analysis. The

duplicates were identified and removed with the help of the

Mendeley reference managing software. The authors fol-

lowed the PRISMA guidelines from article screening to

writing [17].

Quality Analysis (Risk of Bias)

The quality analysis was carried out by two authors (UA

and PP) using the NIH quality assessment tool for case

studies. One way to avoid the discrepancy between the two

reviewers was to appoint a third reviewer to deal with the

disagreements. However, there were no disagreements

between the authors, the third review by another author was

not performed. The quality assessment tool for case studies

was assessed to avoid bias between the two reviewers

potentially. It had a total of nine questions that were to be

answered with a yes/no/other with an overall rating of

good, fair, and poor [18]. Some of the questions were: Was

the study question or objective clearly stated? Was the

study population clearly and fully described, including a

case definition? Were the cases consecutive? Were the

subjects comparable?

An additional tool called the Oxford Centre for Evi-

dence-Based Medicine (OCEBM) was used by both the

reviewers to grade the studies based on the level of evi-

dence [19].

Results

A total of 3876 articles were obtained after combining the

search results from all the databases, out of which 2000

articles were duplicates. Around 1876, articles underwent

title screening, under which abstract screening was done

for 24 articles, and 7 articles were finalized based on a full-

text screening [20–26]. The quality analysis was carried out

using the NIH quality assessment tool for case studies by

two independent reviewers. Both the reviewers concluded

that questions 3, 4, and 8 were not applicable for all the

articles, and all articles were adjudged of fair quality based

on the questions. None of them were rejected based on the

quality analysis. Concerning the level of evidence, both the

authors concluded that all articles were judged, with level

IV evidence being case reports based on the OCEBM scale.

Figure 1 illustrates the hierarchy of selection of articles

from screening to finalization, and Table 1 depicts the

study characteristics and scores of the OCEBM grading.

All the seven of finalized articles reported the incidence

of sudden sensorineural hearing loss in patients in COVID-

19 along with other otological symptoms and appropriate

use of audiological test battery. All the articles reported

Pure Tone Audiometry as a standard audiological test used

for evaluating hearing sensitivity in individuals with

COVID-19. Only Chern et al. [21], reported the presence of

a bilateral moderate sensorineural hearing loss while other

authors reported a unilateral hearing loss with the hearing

threshold of poorer ear ranging from moderate to severe

sensorineural hearing loss and the better ear thresholds

ranging from normal hearing to mild sensorineural hearing

loss. None of the authors reported the presence of middle

ear pathology on otoscopic examination and immittance

audiometry. Except Chern et al. [21] and Kilic et al. [23],

all authors reported tinnitus in at least one ear, while Chern

et al. reported the presence of aural fullness, vertigo,

nausea, and vomiting Otological symptoms.

Six articles have reported the possible treatment options

for SSNHL due to COVID-19 and appropriate documen-

tation of treatment outcomes except for Chirakkal et al.,

where they did not report treatment options in their study.

The treatment option used steroids either in the form of

intratympanic or oral, and outcome measures revealed

improvement in threshold post-treatment.

Discussion

Sudden sensorineural hearing loss is most often defined as

a sensorineural hearing loss of 30 dB or greater over at

least three contiguous audiometric frequencies occurring

over 72 h. Nearly all cases are unilateral; less than 2% of

patients have bilateral involvement, and typically, bilateral

involvement is sequential [27]. Hughes et al. 2020 listed

the causes for sudden sensorineural hearing loss, which

included infectious causes: meningococcal meningitis,

herpes virus (Simplex, zoster, and varicella), mumps, HIV,

mononucleosis, mycoplasma, cryptococcal meningitis,

toxoplasmosis, syphilis, cytomegalovirus, and rubella.

Traumatic causes: perilymphatic fistula, inner ear decom-

pression sickness, temporal bone fracture, inner ear con-

cussion, otologic surgery, surgical complications of non-

otologic surgery. Neoplastic causes: Acoustic neuroma,

leukemia, myeloma, metastasis to the internal auditory

canal, meningeal carcinomatosis, contralateral deafness

after acoustic neuroma surgery. Immunological causes:

primary immune inner ear disease, temporal arteritis,

Wegener’s granulomatosis, Cogan’s syndrome, polyarteri-

tis, delayed contralateral endolymphatic hydrops. Toxic

causes: snake bite, ototoxicity. Circulatory causes: vascular

disease/alteration of microcirculation, a vascular disease

associated with mitochrondriopathy, vertebrobasilar insuf-

ficiency, red blood cell deformity, sickle cell disease,

anomalous carotid artery, and cardiopulmonary bypass.
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Neurologic causes: multiple sclerosis and focal pontine

ischemia. Most of the time, SSNHL is idiopathic, explained

by the theories of membrane break, vascular compression,

stress response, and immunologic [28].

The incidence of SSNHL associated with viral infec-

tions has been linked to three mechanisms: neuritis caused

by the viral infection invading the cochlear nerve, viral

involvement of perilymphatic tissues and cochlea leading

to cochleitis, and the stress response caused by the cross-

reaction of the antigens in the inner ear due to viral

infection [23].

The current review explains SSNHL caused by COVID-

19. All seven articles document case reports of individuals

who got SSNHL due to COVID-19 and imply a direct

Records Identified through Main source Data
base searching(n=1776)

Records screened on the basis of titles and 
abstracts (n=24)

Full text assessed for eligibility (n=10)

Studies Included (n=07)

Id
en

tif
ic

at
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n
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y
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cl
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n

Other Sources
(n=1000)

3 Omitted

Fig. 1 Depicts a flowchart that

shows the number of articles

screened and finalized for

review

Table 1 Study Characteristics and Quality Analysis

Sl

No

Author Name Year Country Type of

study

No. of patients OCEBM

Grade

Quality

Analysis

1 Lamounier

et al.[20]

2020 Brazil Case

report

1 IV Fair

2 Chern et al.[21] 2020 U.S.A Case

report

1 IV Fair

3 Lang et al.[22] 2020 Ireland Case

report

1 IV Fair

4 Kilic et al .[23] 2020 Turkey Case

series

5 cases with SSNHL (4 cases with RT-PCR – Negative and 1

case -Positive)

IV Fair

5 Rhman and

Wahid[24]

2020 Egypt Case

report

1 IV Fair

6 Chirakkal

et al.[25]

2021 Qatar Case

report

1 IV Fair

7 Koumpa et al

.[26]

2020 UK Case

report

1 IV Fair

*RT-PCR- Reverse Transcription – Polymerase Chain Reaction, OCEBM – Oxford Centre for Evidence Based Medicine
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Table 2 Depicts the summary of all reports reviewed

Study Otological

symptoms

reported

Audiological

tests

Findings Treatment Treatment

Outcomes

Implications

Lamounier

et al .[20]

Reduced

hearing

sensitivity in

the right ear,

disabling

tinnitus

Otoscopy. Pure

Tone

Audiometry,

Immittance

Audiometry

Otoscopy – Normal

PTA- Rt: Severe

SNHL Lt: Mild

NHL at 4 &

8 kHz

Immittance-

Bilateral A-type

tympanogram

with bilateral

contralateral

stapedial reflexes

absent

Combined

corticosteroid

therapy (oral and

intratympanic for

right ear)

Isolated threshold

improvements at

250 Hz (from 60

to 15 dB) in right

ear. 4, 6, and

8 kHz thresholds

came down to 15,

5, and 20 dB resp.

Tinnitus still

persisted

Among the three

possible

pathophysiological

processes that

could result in

SSNHL, they

conclude that a pre-

existed

nonsymptomatic

autoimmune

disorder with this

severe viral

infection would

have aggravated

the

microcirculation

Chern

et al.[21]

Bilateral

sudden loss

of hearing,

intermittent

aural

fullness

associated

with vertigo,

nausea, and

vomiting

Otoscopy, pure

tone

audiometry,

word

recognition

scores (WRS),

tympanometry

Otoscopy – Normal

PTA: Rt:

moderate to

severe SNHL

PTA- 60 dB,

WRS-88%) Lt:

moderate to

profound (PTA-

63 dB, WRS-

80%)

Tympanometry-

Normal

Two courses of high-

dose oral prednisone

with taper.

Intratympanic

steroid injection for

the left ear

audiometric testing

was carried out

between intervals

of each treatment

approach. (initial

oral steroid,

intratympanic

steroid and second

doze of oral

steroids) Final

treatment resulted

in Rt: severe to

mild to profound

HL (PTA-45 dB,

WRS-96%) Lt:

Severe to

profound Mixed

HL (PTA- 92 dB,

WRS-0)

The otologic

symptoms which

were reported

could be due to the

intra labyrinthine

haemorrhage,

which resulted

from the viral

invasion of the

labyrinth

Lang et al.

[22]

Right-sided

reduced

hearing

sensitivity

and tinnitus

Pure tone

audiometry

PTA: Rt: Severe to

Profound hearing

loss at 2,4 and

8 kHz. Lt:

Hearing

sensitivity within

normal limits

Oral intake of

corticosteroids

No significant

improvement in

hearing was

reported

The authors

highlighted a

controversial

finding of

ineffectiveness of

usage of

corticosteroids in

treatment of

SSNHL due to

COVID-19

Kilic

et al.[23]

(Case with

RT-

PCR ? ve)

Right-sided

sudden

hearing loss

TFT Weber test,

Pure tone

audiometry,

Tympanometry

TFT Weber:

Lateralized to ear

with normal

hearing, PTA: Rt:

Moderately severe

SNHL at low

frequencies, Lt:

Normal hearing

sensitivity

Oral

hydroxychloroquine

200 mg twice daily

for 5 days (as per

Covid guidelines of

Republic of

Turkey’s Health

Ministry)

Hearing returned to

normal limits post

treatment

They suggest SSNHL

as a nonspecific

symptom

coronavirus

infection and

spreading

awareness

regarding these

nonspecific

symptoms help in

early identification

and treatment and

prevent spreading

of infection
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association between COVID-19 and onset of SSNHL

[20–26]. Like other viruses resulting in sudden SNHL,

Coronavirus can also be expected to take up the same

routes and reactions over the labyrinth and cochlear nerve

responsible for the otological symptoms. The three possible

pathophysiology by which the coronavirus could damage

the hearing. First, it could damage the auditory center in

the temporal lobe, which happens as a viral infection

mediated consequence. Second, it could change the

microvascular structure functions of the inner ear, followed

by COVID-19 infection, resulting in a thrombus or an

embolus that interrupts the blood flow to the inner ear.

Third, there could be any multi-organ involvement or can

occur as a direct peripheral injury to the sensory cells of the

cochlear due to neurotropism of the virus [10, 29, 30].

Coronavirus infection also can damage the outer hair

cells of the cochlea.It was concluded from the study by

Chirakkal et al. 2021, which showed the absence of

TEAOE and DPOAE at the frequencies where there

reduced hearing sensitivity [25]. The virus is also likely to

cause intra-labyrinthine hemorrhage due to viral involve-

ment of the labyrinth. It could result in symptoms apart

Table 2 continued

Study Otological

symptoms

reported

Audiological tests Findings Treatment Treatment

Outcomes

Implications

Rhman and

Wahid

[24]

Left-sided

hearing

loss

preceded

by

worsening

tinnitus

Otoscopy, TFTRinne

and Weber, Pure

Tone Audiometry

Tympanometry: Normal

Otoscopy – Normal

TFT: Bilateral positive

Rinne, Weber-

Lateralized to the right

side, PTA: Rt: Normal

hearing sensitivity, Lt:

Severe SNHL

Intratympanic

corticosteroids

(3 sessions

with 5 days

intervals)

Improvement

of hearing

levels from

severe

degree to

moderate

SNHL

They reported that

SSNHL due to

coronavirus can be

present in patients who

shows no other classic

symptoms of COVID-

19

Chirakkal

et al.

[25]

Tinnitus and

reduced

hearing

sensitivity

in left ear

TFT, Immittance

audiometry, pure

tone audiometry,

speech recognition

scores, Otoacoustic

emissions and

tinnitus evaluation

Tympanometry: Normal

TFT Weberlateralised

to left side for 250 Hz

and centralized for

other test frequencies.

PTA: Rt: normal

hearing sensitivity, Lt:

rising minimal hearing

loss, (30. 25 and 15 dB

at 250, 500 and 1 k

resp.) Speech

recognition – 100% in

both ears Immittance

revealed – normal

tympanogram and

absent left ipsilateral

stapedial reflexes.

OAE: TEAOE and

DPOAE was pass in

both ears except at low

frequencies in left ear.

Tinnitus was matched

at 4 kHz, 10 dB

Not mentioned

about

treatment

The authors reported that

coronavirus infection

can have an impairing

effect on outer hair

cells of cochlea which

was explained by mild

SNHL and absence of

OAEs at low

frequencies

Koumpa

et al.[26]

Left-sided

tinnitus

and

sudden

onset of

hearing

loss

Otoscopy,

tympanometry, TFT

Rinne and weber,

pure tone

audiometry

Otoscopy – normal, TFT

Rinne: -ve on left side

and weber lateralised to

right side, Immittance

audiometry- normal

PTA: right ear – normal

hearing sensitivity Lt:

65, 75, 75, 85 dB at 2,

3, 4, and 6 kHz resp.

Oral steroids for

7 days

followed by

intratympanic

steroids

Improvement in

hearing

thresholds to

55, 60, 60

and 80 dB at

2, 3, 4 and

6 kHz resp.

They reported tinnitus

and sudden hearing loss

can occur as a result of

coronavirus infections

and those patients can

be subjected to

intratympanic steroid

treatments

*SSNHL- Sudden Sensorineural Hearing Loss, SNHL- Sensorineural Hearing loss, PTA-Pure Tone Average, WRS- Word Recognition Scores,

TFT- Tuning Fork Test, OAE- Oto Acoustic Emissions, TEOAE – Transient Evoked Oto Acoustic Emissions, DPOAE- Distortion Product Oto

Acoustic Emission
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from hearing loss like tinnitus, vertigo, nausea, and vom-

iting. An intact blood supply to the cochlea is necessary for

maintaining the essential fluid and ionic balance to the

inner ear. So, an interruption in cochlear microcirculation

can result in endolymphatic fluid balance, ion transport,

and endo-cochlear potentials, which are crucial for normal

hearing [31].

Even in patients who do not exhibit typical symptoms of

COVID-19 infection, there could be SSNHL as a non-

specific symptom [23]. This can be used to spread aware-

ness among the population and used during screening for

symptoms of infection which would help in the early

identification of asymptomatic cases and prevention of

infection.

The use of corticosteroids has been reported to yield

better outcomes in treating sudden sensorineural hearing

loss [32]. With existing controversies on usage of steroids

in COVID-19 cases, intratympanic steroids can be used for

treating SSNHL caused secondary to COVID-19. Rhman

et al. 2020 reported an improvement in hearing after

undergoing 3 sessions of intratympanic steroid treatment

within 5 days – course in an asymptomatic patient test

COVID positing using RT-PCR test [24]. Studies by

Koumpa et al. 2020, and Chern et al. 2020, reported a

treatment approach combining the oral and intratympanic

intake of steroids resulted in improved hearing threshold

and improved word recognition scores [21, 26]. There has

also been a Turkish study that reported recovery of normal

hearing from COVID-19 induced SSNHL after the

administration of Oral hydroxychloroquine, which was

followed according to COVID guidelines of the Republic

of Turkey’s Health Ministry [23]. Contradictory to these

findings, there has also been a study reported by Lang et al.

which showed no significant improvement after oral steroid

treatment [22].

Limitations and Future Directions

The number of articles selected for review in the current

paper is limited due to the availability of research per-

taining only to sudden sensorineural hearing loss and

COVID-19. As this would be an initial review of SSNHL

and COVID-19, there is a need for a similar systematic

review in the future, documenting additional case reports.

In addition, there is a need for every clinician to publish

their findings and treatment outcomes if they get patients

with SSNHL post-COVID-19. There is variability in results

from individual to individual and more publications would

provide adequate knowledge on how to handle cases with

SSNHL and COVID-19.

Conclusions

It has been established from the review that there is a direct

association between COVID-19 and SSNHL. The virus can

affect the auditory system, either directly infecting the

inner ear causing labyrinthitis/neuritis, by forming a

thrombus/embolus affecting the microcirculation in the

inner ear or affecting the auditory centre in the temporal

lobe. Therefore, understanding the aetiology behind

COVID-19 causing SSNHL is essential as it provides the

clinician the appropriate treatment options for hearing loss

caused due to COVID-19, thus minimizing the side effects

of the treatment and enhancing the treatment outcomes.
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