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CASE REPORT

Sudden Sensorineural Hearing Loss in a post COVID-19 patient
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Abstract

We recommend carrying out a detailed history and evaluation for recent or past
COVID-19 infection in patients presenting with Sudden Sensorineural Hearing Loss
(SSNHL) since SSNHL could be a sequelae of COVID-19 as in our case and timely
diagnosis and intervention could significantly improve hearing and quality of life.
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Key Clinical Message
A detailed history and evaluation for recent or past COVID-19 infection should be
done in patients presenting with Sudden Sensorineural Hearing Loss (SSNHL).

1 INTRODUCTION

SSNHL is defined as sensorineural hearing loss of 30dB or greater over at least three contiguous audiometric frequencies
occurring within a 72-hr period1, usually accompanied by tinnitus or temporary spells of vertigo. It has an annual incidence
of about 11-77/1,00,000 cases in US2 and mostly occurs in 65 years and older age group with a male predominance of 1.07:1.
Hearing loss can be complete or partial but mostly unilateral. Despite being a commonly encountered phenomenon, most often
the exact cause of SSNHL remains obscure, and is termed as idiopathic in origin. However other causes that may possibly lead
to deafness can be infectious, autoimmune, traumatic (head injury, ear operation), otologic (Meniere’s disease), malignancies
(acoustic neuroma, schwannoma), vascular (thrombotic, embolic) in origin. Most often viral illness (Cytomegalovirus (CMV),
Herpes) leads to hearing loss with no definite mechanism. Since Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) is a viral infection, a few cases around the globe have been reported correlating SSNHLwith COVID-19 infection. So SSNHL
can be a sequelae of post COVID-19 infection, provided that other etiologies have been ruled out in a previously normal healthy
hearing person.

2 CASE PRESENTATION

We present a case of a 27-year-old Nepalese male, apparently healthy with no known comorbidities or any ear pathology. He
initially had malaise and fatigue for 3-4 days. Later he developed loss of smell and taste sensation for which he was suggested
RT- PCR test for SARS-CoV-2 and was tested positive. His vital parameters and saturation were normal at room air so he was
advised for home isolation. His home isolation period was uneventful except for mild symptoms. After 1 month, all symptoms
resolved but he developed a ringing sensation followed by acute onset of complete hearing loss in the left ear. He made a visit to a
nearby hospital on the same day and a follow up visit to the same hospital after three days, audiometric investigations were done
at each visit and oral steroids were prescribed. He then had three subsequent visits to our hospital where workup for hearing loss
was done along with continuing oral steroids. Physical examination detected no structural abnormality. Otoscopic examination
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revealed normal external auditory canal. General screening test was done by whispering test which showed decreased response
from the affected left ear. Tunning fork test with 512Hz showed positive Rinne’s test on both ears and Weber test was lateralised
to unaffected ear. Pure Tone Audiometry(PTA) was done which showedmoderately severe SSNHL on the left side (Figure 1 (a))
with normal hearing limit on the right side. Repeat PTA tests were done on day 7 and day 14 after the administration of oral
steroid which showed the significant improvement in hearing as shown in (b) and (c) respectively of Figure 1 . There was no
evidence supporting other causes for left sided SSNHL as there was no history of ear discharge, trauma, use of ototoxic drugs
during his isolation period and no exposure to loud noise. The MRI of brain showed normal scan (Figure 2 ). Patient was
managed by oral steroids on tapering dose. With timely use of the steroids, his hearing improved significantly.
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FIGURE 1 PTA (a) at the time of presentation (b) after initiation of oral steroid (c) at completion of oral steroid.

3 MANAGEMENT

The main treatment the patient received for his symptoms was the administration of oral steroids in tapering dose which resulted
in significant improvement in his hearing as seen in PTA (Figure 1 ). No clear etiology for his SSNHL was established from
history, examination and investigations, but a timely hospital visit and timely administration of medication improved his hearing
significantly.
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(a) Axial view (b) Coronal view

FIGURE 2 The MRI scan of brain

4 DISCUSSION

COVID-19 is an infection caused by SARS-CoV-2. The clinical spectrum of COVID-19 disease ranges frommild flu-like symp-
toms to severe critical illness leading to hospitalization causing significant morbidity andmortality. Otorhinolaryngeal symptoms
are manifested as anosmia, ageusia, nasal congestion and recently reported symptoms are tinnitus, vertigo and SSNHL3. Hear-
ing loss is usually seen during an active infection but has been reported after three months of infection16. It has become a matter
of discussion and research whether COVID-19 is a causes of hearing loss.
The first case of hearing loss in a COVID-19 positive patient was reported on an old female, on 15th march, 2020 from

Thailand5. However a detailed observation was not done on the change of hearing loss pattern. A 52-year-old male presented
with tinnitus and sudden onset of left sided hearing loss with no other reports suspecting other causes except for SARS-CoV-2
PCR report wasmanagedwith intratympanic steroids which improved his hearing6. Hearing loss and tinnitus were the symptoms
seen in patients with both COVID-19 and Influenza virus but have not been highlighted7. In comparative study comprising of
25 COVID-19 positive patients as a test group and non infected patients as a control group, the amplitude of Transient evoked
otoacoustic emission (TEOAEs) and threshold for PTA were significantly worse in the test group as compared to control group,
concluding COVID-19 infection could have deleterious effects on cochlear hair cells function despite being asymptomatic4.
SARS-CoV-2 PCR test done in 5 male patients (29-54 years age group) visiting the otolaryngology department outpatient clinic
with a sole complaint of unilateral SSNHL showed that 1 out of 5 patients tested positive, suggesting SARS-CoV-2 PCR test in
patient presenting with SSNHL8. A 60-year-old male, cared in ICU for COVID-19 pneumonia, with no previous complains of
hearing problem, developed complete deafness on right ear and profound SNHL on left side with MRI findings suggesting the
signs of inflammatory process in cochlea, which could have been virus triggered, immune mediated inflammation in cochlea9. A
53-year-old Turkish male with SARS-CoV-2 infection, reported complete unilateral SSNHL following COVID-19 infection10

and was managed with steroids but the problem persisted after 1 month of steroid treatment. SARS-CoV-2 is believed to bind
to ACE receptors11, which is present on alveolar epithelial cells and endothelial cells, similar ACE receptors are found to be
present in epithelial cells of middle ear as well as stria vascularis and spiral ganglion of mice11. Apart from this, SARS-CoV-
2 causes an inflammatory response and causes increase in cytokines such as IL-1, IL-6, TNF alpha12 which causes a direct
entry into cochlea and causes inflammation leading to cellular stress response causing SNHL and it could be occurring in case
of SARS-CoV-2 infection. Coagulopathic disorder with thrombotic events is seen in COVID-19 patients which can lead to
SSNHL13. Furthermore, histological reports of patients with SSNHL have shown the loss of hair cells and supporting cells
of Organ of Corti without inflammatory infiltrate, suggesting the pathology of idiopathic SSNHL14. Mastoid specimens tested
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RT-PCR positive for SARS-CoV-2 in a post mortem bilateral cortical mastoidectomy performed in a post COVID-19 patient,15
suggesting the presence of virus in middle ear and mastoid. Tinnitus and hearing loss is reported after 3 months of COVID-19
infection in a 49-year-old diabetic male who complained of only mild symptoms during his infectious period16. Acute onset
hearing loss is mentioned in a young patient of COVID-19 who had no prior history of otologic problems along with no use of
ototoxic drugs17. Neurotropic and neuroinvasive property not found in MERS and SARS has been found in the Corona Virus
that may lead to SSNHL18,19.
The case which we are talking about is one of the earliest cases of SSNHL post COVID-19 from Nepal. The clinical presenta-

tion, denying the use of ototoxic medications, exposure to loud noise or trauma, previous ear problems, along with audiological
findings and the MRI of brain showing the normal cross sectional examination report, shares a similar history with the cases
reported worldwide, suggesting hearing impairment post COVID-19 infection.

5 CONCLUSION

The cases of SSNHL in post COVID-19 patient are being reported from different parts of the world. A detailed history and eval-
uation for recent or past COVID-19 infection should be carried out in any patient presenting with SSNHL as early identification
and management of these cases could bring improvement in hearing and quality of life.
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