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Review Article

Introduction

Hearing loss is a leading cause of disability worldwide. 
Hearing impairment has a vital role in communication and 
interaction, causing an invisible handicap of the affected 
person and psychological solitary confinement.[1] The link 
between the COVID‑19 infection and hearing impairment 
is currently a challenge for health‑care professionals.[2] 
COVID‑19 infection is a highly contagious disease caused 
by the novel coronavirus called as severe acute respiratory 
syndrome coronavirus‑2  (SARS‑CoV‑2)  [Figure  1].[3] 
COVID‑19 was first reported at Hubei, Wuhan province 
of China in December 2019.[3] This disease is found in the 
respiratory tract and usually transmitted by droplets from 
human to human. The common symptoms associated with 
COVID‑19 infections include fever, cough, throat pain, 
headache, muscle pain, diarrhea, and dyspnea. There are some 
nonspecific neurological symptoms such as loss of smell and 
taste also found in some COVID‑19 patients.[4] The association 
between the COVID‑19 infection and sudden sensorineural 

hearing loss (SSNHL) makes intuitive sense which is due to the 
neuropathic manifestations of the inner ear and auditory nerve. 
Although certain viral infections cause hearing loss, there is 
still unknown whether COVID‑19 infection leads to auditory 
dysfunction or not. The hearing loss by viral infection may be 
due to direct damage to the inner ear structures like hair cells 
and organ of Corti or due to host immune‑mediated damage. 
The hearing loss by viral etiology can be mild or severe to 
profound, unilateral or bilateral. In COVID‑19 infections, the 
development of the SSNHL is rare and the exact etiopathology 
is difficult to explain in this current pandemic. The nonspecific 
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symptom such as SSNHL could be the only presentations and 
helpful for identification of the COVID‑19  patient. Hence, 
at present, SSNHL is a challenging and rare clinical entity 
among COVID‑19  patients. This review article describes 
details of etiopathology, epidemiology, clinical presentations, 
diagnosis, and current treatment of the SSNHL among the 
COVID‑19 patients.

Methods for Literature Search

We performed a l i terature review of  SSNHL in 
COVID‑19 patients during this current pandemic consisting 
database of PubMed, Medline, Scopus, and Google scholar 
search with terms COVID‑19, SARS‑CoV‑2 virus, and 
SSNHL. We reviewed different current articles published in 
national and international journals. This manuscript reviews 
the details of SSNHL among COVID‑19 patients including 
its epidemiology, etiopathology, clinical presentations, and 
treatment. This review article presents a baseline from where 
further prospective studies of SSNHL by SARS‑CoV‑2 could 
be designed and helps as a spur for further research in the 
COVID‑19 pandemic and so prevent this morbid hearing 
handicap among COVID‑19 patients even after their recovery 
from this disease and also helps to identify this infection early 
and prompt management.

Epidemiology

The World Health Organization  (WHO) has recorded that 
approximately 360 million people with disabling hearing 
impairment in the world which proved that more than half 
of the persons with hearing loss can be prevented by early 
diagnosis and treatment.[5] The link between COVID‑19 
infections and SSNHL is currently producing a challenge 
among the clinicians.[2] This gives an idea of neuropathic 
manifestations with involvement of the cochlea and auditory 
nerve. COVID‑19 infection is rapidly spreading throughout 
the world and more than 200 countries across the globe 

affected with this infection. The WHO declared the COVID‑19 
infection as global pandemic on March 11, 2020.[3] One 
study showed 20% cases of COVID‑19 presented with 
SSNHL without any prior risk factors for hearing loss.[6] In 
this study, SSNHL was the only symptomatology found in 
COVID‑19 patients with hearing loss, and none of them had 
other symptoms than SSNHL or any associated risk factors 
such as ototoxic drug intake, metabolic disease, history of 
trauma, and history of the infections at the upper respiratory 
tract. One interesting case report from Thailand, the second 
country which occurred after China, showed sensorineural 
hearing loss with COVID‑19 infection. Approximately 
1.22% cases of the COVID‑19 infections were associated 
with SSNHL in Thailand.[7] Previously, other coronavirus 
infection had involved the brainstem and caused possible 
neuro‑auditory system.[8] In this current pandemic, it is often 
challenging for a clinician to recognize the possible symptoms 
of COVID‑19 patients including SSNHL and break the chain of 
transmission. There is not much study related to the SSNHL in 
COVID‑19 patients. However, SSNHL also plays an important 
role for global public health in case COVID‑19 patients with 
sole symptom of sudden sensorineural deafness.

Etiopathology

SSNHL is often a known complication of viral infections. There 
is a plausible mechanism for virus‑associated hearing loss. 
One report suggested an association between SARS‑CoV‑2 
infection and encephalopathy with leptomeningeal 
enhancement in contrast imaging.[9] Hearing loss is a possible 
complication of viral or bacterial meningitis and found in 
approximately 7% of the cases.[10] There are three mechanisms 
for explaining the occurrence of SSNHL in viral infection. 
These are neuritis by viral infection affecting the cochlear 
nerve, involvement of the cochlea, and perilymphatic tissue, 
e.g., cochleitis by virus and stress response by cross‑reaction 
of the inner ear antigens to the virus infections.[11] One animal 
study showed hearing loss occurred by direct infection of the 
inner ear or indirectly through cerebrospinal fluid.[12] There 
are some benefits of chloroquine and hydroxychloroquine for 
the treatment of COVID‑19 infections, and the clinical trial 
for their efficacy is underway. These two drugs are typically 
used for the treatment of malaria and autoimmune diseases. 
There are reports in the literature for ototoxic effects which 
cause damage to the inner ear structures leading to the 
hearing loss, tinnitus, and vertigo. During evaluation of the 
COVID‑19 patients with hearing loss, clinician should rule out 
the previous use of the chloroquine and hydroxychloroquine. 
The SARS‑CoV‑2 enters the human body at the airways and 
enters the cell by penetrating to the angiotensin‑converting 
enzyme 2(ACE2) at the lungs. Once the cytosolic pH reduces, 
the binding of the ACE2 to the virus will be easier.[13] The 
cytosolic pH decreases with increase of age, so the virus can 
lead to easy and heavy infections in the elderly persons.[13] 
The SARS‑COv‑2 can attach to the hemoglobin and enter 
into the red blood cell/erythrocyte.[14] Then, this virus can 

Figure 1: Structure of the coronavirus disease‑19 virus (blue arrow is 
spike protein over lipid membrane, red arrow indicates RNA)
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be moved with erythrocyte or vascular endothelium and 
affect all the tissues with ACE2. There are abundant ACE2 
at the brain and medulla oblongata.[15] The auditory center 
of the brain is located at the temporal lobe where ACE2 is 
present. Overexpression of ACE2 in the brain except at the 
medulla oblongata has a positive effect like antioxidant and 
anti‑inflammatory and regulator of the blood pressure.[15] 
However, if the cytosolic pH is less, raised ACE2 leads to 
increase viral load.[13] Hence, the SARS‑CoV‑2 infection may 
progress to more severity. The virus release excess cytokines 
at the auditory center of the brain and its surrounding area. 
Hence, it can cause permanent damage to the auditory center 
of the brain by raising oxidative damage. If there is excess 
activation of the virus at the auditory center of the brain, it can 
cause it hypoxic and lead to damage. The virus has also nature 
to cause increase of thrombosis risk. SARS‑Cov‑2 can infect 
the veins which drain the auditory center so can make a clot 
these vessels. This clot blocks the blood vessels and affects 
the hearing center, leading to the ischemic damage. Because 
of the impaired vascularity and susceptibility for thrombosis 
in elderly age people, hearing problems may happen by this 
above mechanism. The exact mechanism for this deleterious 
impact of the SARS‑CoV‑2 virus on the cochlear hair 
cells will require further research. There is a big gap in the 
understanding of the etiopathogenesis, epidemiology, clinical 
presentations such as hearing loss and human transmission 
of this disease. There should be a continuous monitoring of 
the hearing loss, and tracing of this COVID‑19 is required to 
ensure the detail understanding of this inner ear pathogenesis.

Clinical Presentations

The COVID‑19  patients often present with respiratory 
symptoms. The common clinical symptoms are fever, cough, 
throat pain, myalgia, anosmia, taste disorders, and respiratory 
failure. In severe case, the COVID‑19 infection can lead 
to pneumonia, respiratory failure, and death.[16] This viral 
infection can the affect cranial nerves leading to SSNHL, 
peripheral facial nerve palsy, smell disturbances, and taste 
disorders.[17] The patients usually have no previous history 
of hearing impairment. The hearing loss by viruses can be 
mild or severe to profound, unilateral or bilateral. They often 
present with sudden onset of deafness in one ear. SSNHL 
is sensorineural hearing loss of sudden onset or one which 
happens in minutes, hours, or even in few days. It is usually 
unilateral (98%–99%).[18] Bilateral SSNHL is a rare incidence 
in clinical practice. SSNHL is defined as hearing loss more 
than 30 decibels at three consecutive frequencies at least over 
period of less than 3 days.[19] The deafness is sensorineural 
and profound hearing loss in one side. The other neurological 
manifestations were reported in literatures such as dizziness, 
ataxia, or stroke without taste or smell disorders and neuralgia 
because of the involvement of the peripheral cranial nerves.[16] 
This study emphasized the requirement of high alert and 
assessment of the neurological presentations in patients of 
SARS‑CoV‑2 infections for early diagnosis and preventation 

of the spread of infection. There should be same approach for 
COVID‑19 patients with SSNHL as sole symptom. Tinnitus 
often associated with SSNHL and other associated symptoms 
are dizziness, aural fullness, headache, nausea, and vomiting.[18] 
Many times the audiological symptom such as hearing loss 
may not be directly evaluated in COVID‑19 patients as they 
may be in COVID hospital or quarantine center. Hence, the 
hearing status can be assessed by the telephonic conversation 
or video consultations.

Investigations

Tuning fork test, pure tone audiometry, tympanometry, and 
otoacoustic emissions  (OAE) are usually done to evaluate 
the SSNHL in patients with COVID‑19 infection.[20] The 
type and degree of hearing loss are assessed by the tuning 
fork test and pure tone audiometry. The high‑frequency 
sensorineural hearing loss is significantly associated with 
COVID‑19 patients.[2] Typically viruses cause sensorineural 
hearing loss; however, viral etiology  (measles) may be 
associated with otosclerosis which manifest conductive 
hearing loss.[21] HIV infection can also cause conductive 
hearing loss by bacterial or fungal infection following 
suppression of the immunity of body. Hearing loss in viral 
infection can be mild or severe to profound and unilateral to 
bilateral. Tympanometry is usually done to assess the middle 
ear pathology. Type‑A tympanogram indicates normal middle 
ear whereas type‑C indicates eustachian tube dysfunction. 
Majority of the COVID‑19 patients with SSNHL show type‑A 
tympanogram.[2] The airway infections in COVID‑19 patients 
specifically infections or inflammations at the nasopharynx 
cause Eustachian dysfunction and responsible for type‑C 
tympanogram. OAE represents a form of energy produced 
from the outer hair cells of the cochlea. OAE can be 
spontaneous (SOAEs), evoked by transient stimuli like clicks 
or tone bursts (TEOAEs). TEOAEs are not invasive and can be 
easily performed. For performing TEOAEs, the time is short, 
low cost, and high sensitivity.[22] In case of COVID‑19 patients 
with SSNHL, TEOAEs show reduced amplitude which 
indicates subtle deterioration of the outer hair cell functions 
of the cochlea. The magnetic resonance imaging (MRI) with 
contrast of the brain and inner ear may show the inflammatory 
changes at the cochlea and auditory center.[23] Even cochlear 
ossification may be found because of the inflammation. MRI 
may show decreased fluid signal in the basal turn of the 
cochlea [Figure 2]. Thorough investigations should be done 
to find the exact etiology of the SSNHL and using treatment 
option in COVID‑19 positive patients which can prevent 
such undesirable complications. Autopsy is thought to be 
the only way for giving definite evidence for auditory nerve 
involvement by the virus. In past MERS‑CoV and SARS‑CoV 
outbreaks, different studies showed the presence of the viral 
nucleic acid in cerebrospinal fluid and autopsy studies revealed 
the neurological involvement by the virus.[24,25] Similarly, one 
study of the autopsy showed edematous and hyperemic brain 
tissue with neural degeneration.[26]
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Treatment

Majority of the people infected by the COVID‑19 infection 
experience mild to moderate respiratory symptoms and 
recover without requiring any special treatment.[27] However, 
COVID‑19 infection with SSNHL is a challenge for a clinician 
in the current COVID‑19 pandemic. SSNHL is considered 
as one of the otologic emergency. Hearing loss due to viral 
infections can be limited or reversed by appropriate treatment 
in time. The hearing loss may become permanent or regress to 
normal or lead to partial recovery. SSNHL in case idiopathic 
condition may spontaneously come to normal in 45 to 
60% cases.[28] Corticosteroids play a vital role for treating 
the SSNHL.[29] It is challenging for a clinician to identify 
the etiology as COVID‑19 infections for SSNHL and start 
appropriate treatment to get maximum clinical recovery with 
minimal side effects and complications. Corticosteroid is an 
important first‑line drug for the treatment of the SSNHL.[29] 
The diagnosed cases of SSNHL are usually treated with oral 
prednisolone 1 mg/kg/day in tapering dose for 3 weeks.[29] 
Vitamin B with folic acid complex and along with proton 
pump inhibitor is also taken by patients daily in addition to 
corticosteroids. However, the use of the corticosteroids in 
the SARS‑CoV‑2 infections as in other viral infections can 
lead to increased severity of the infection and cause delayed 
clearance of the viral infections.[30] A study showed complete 
recovery of SSNH in COVID‑19 infections with treatment by 
corticosteroids.[6] Transtympanic injection of corticosteroids 
can be recommended rather than systemic one; however, the 
chance of contamination of the SARS‑CoV‑2 is more with 
invasive procedure. Intratympanic injection is a better option 
in non‑COVID‑19 period where drugs such as dexamethasone, 
methylprednisolone, and prednisolone can be used in different 
dosing protocol such as every day (up to 8 sessions), every 
other day, three times a week, twice a week to weekly injection 
for 4 to 4 sessions.[31] Hyperbaric oxygen therapy can be used 
to increase the oxygen supplementation for possibly ischemic 
cochlear structures in case of SSNHL. Hyperbaric oxygen 
therapy can be recommended for a patients with 3 months of 

onset of SSNHL after proper counseling or explaining about 
limited evidence and cost or side effects of this techniques, 
There several other treatment have been used for treatment of 
SSNHL such as volume expanders, vasodilators, and vasoactive 
substances (e.g., carbogen therapy, calcium channel blockers, 
pentoxifylline, prostaglandin E1, naftidrofuryl), thrombolytic, 
antioxidants, magnesium, histamines, diuretics, intravenous 
diatrizoate, and herbal medications.[32] The recovery of hearing 
is poor in case of SSNHL in comparison to young patients.[20]

Conclusion

Hearing loss in COVID‑19 infection has not received much 
attention by the health‑care professionals. COVID‑19 infection 
could have deleterious effects on the inner ear specifically on 
the hair cells of the cochlea despite patients are asymptomatic. 
SSNHL is a nonspecific symptom in COVID‑19 infection. 
However, it can be the sole symptom in COVID‑19 infection 
which helps to recognize the positive case. Awareness of this 
nonspecific symptom may be targeted in the present pandemic 
for prevention of the infections by isolating the patient. Early 
identification of SSNHL in COVID‑19 patients can save the 
hearing and also patient. The proper understanding of the 
mechanisms behind hearing loss in COVID‑19 infections 
needs further research.
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