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SUMMARY
A woman in her 30s was referred to an otolaryngologist 
with an acute onset of aural fullness, noise sensitivity, 
unilateral sudden onset hearing loss, vertigo and tinnitus. 
She had a confirmed COVID-19 infection 5 weeks prior. 
A pure tone audiogram confirmed sensorineural hearing 
loss. MRI identified an empty sella of the pituitary gland 
and without an obvious cause for hearing loss. Oral 
prednisolone and betahistine were prescribed, and her 
audiovestibular symptoms slowly improved over the 
subsequent months. The patient continues to experience 
intermittent tinnitus.

BACKGROUND
Sudden sensorineural hearing loss (SSNHL) is a 
syndrome characterised by rapid progression of 
hearing impairment (loss of 30 dB or more) over 
seconds to days.1 In 84%–90% of cases, it is consid-
ered idiopathic and almost always unilateral.2 3 It 
is proposed that the SARS-CoV-2 virus attacks the 
auditory cortex in the temporal lobe, stimulating 
excess cytokine release. Cytokines then invade the 
cochlear nerve causing neuritis and the soft tissues 
of the cochlea causing cochleitis, leading to audio-
vestibular disturbance.4 Published evidence suggests 
potential association between recent upper respi-
ratory tract infection and SSNHL,5 with increased 
prevalence reported during the COVID-19 
pandemic.6 Some authors have suggested that 
SSNHL might be a symptom of COVID-19 and 
have observed the presence of SSNHL with or 
without other signs of infection.7

Most of the current literature on SSNHL 
and COVID-19 appear to be case studies that 
report development of SSNHL at different time 
points during an active COVID-19 infection with 
varying degrees of illness severity and audiolog-
ical outcomes.8 9 There have also been reports of 
SSNHL arising following COVID-19 vaccina-
tion,10 however, evidence suggests that confirming 
an association between the two might be prema-
ture.11 As evidence around the short-term and 
long-term impacts of COVID-19 and vaccines is 
still emerging and understanding rapidly evolving, 
it is important for clinicians to recognise both the 
variety of symptoms patients might present with as 
well as how these can be experienced by patients. 
With many reports of increasing burn-out among 
healthcare workers including cynicism/deperson-
alisation,12 13 acknowledging that even those who 
experience minor COVID-19 illness could be at 
risk of potentially permanent and debilitating long 
term effects is important to ensure high quality, 

person-centred care.14 We report a case of an adult 
female (author and patient KG) who experienced 
SSNHL 5 weeks following a mild COVID-19 infec-
tion and continues to experience mild chronic 
tinnitus.

CASE PRESENTATION
After waking in the morning, a woman in her 30s 
first noted aural fullness, noise sensitivity and mild 
vertigo. Over the next 24 hours, these symptoms 
worsened, and she developed unilateral hearing loss 
and tinnitus in the right ear. She presented to her 
general practitioner and on otoscopic examination 
the ear canals appeared normal and non-inflamed 
with intact tympanic membranes. A referral to an 
otolaryngologist (one of the authors) was provided. 
Over the proceeding 24 hours, these symptoms 
worsened, and she further developed paroxysmal 
positional vertigo. She was reviewed by JCCL 
within 48 hours of her initial symptoms.

Relevant medical history included hypertension 
(managed with 4 mg perindopril daily) and resolved 
gestational diabetes (now 8 years post partum). 
She had received three doses of the BNT162b2 
(Pfizer Comimaty) COVID-19 vaccine. She had a 
polymerase chain reaction-confirmed COVID-19 
infection 35 days prior to SSNHL onset. During 
her COVID-19 infection, she experienced sore 
throat, headache, nasal and sinus congestion, and 
lethargy. She did not require medical treatment and 
recovered by 2 weeks. She had no history of hearing 
loss or ear pathology and was relatively well prior 
to SSNHL but experienced ongoing mild nasal 
congestion since.

INVESTIGATIONS
Serial pure tone audiograms (PTA) are provided 
in figure 1. Forty eight hours after initial symptom 
development, a PTA was conducted measuring 
hearing thresholds from 250 Hz to 6000 Hz, iden-
tifying hearing loss in the right ear between 35 
and 85 dB (figure 1A). MRI was conducted on the 
same day with no identifiable cause for acute right-
sided hearing loss, but revealed an empty, slightly 
expanded sella of the pituitary gland, suggestive of 
a previous auto infarction of a possible pituitary 
adenoma.

PTA was repeated 3 weeks later indicating a 
reduction in hearing loss (30–70 dB loss between 
250 and 6000 Hz) (figure  1B). An extended-
frequency PTA (including air and bone conduction) 
was conducted the following month and hearing 
thresholds were measured from 250 Hz to 16 kHz 
(figure 1C). Hearing thresholds in the left ear were 
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within normal limits for all frequencies tested, whereas a mild 
sensorineural hearing loss was observed in the right ear in the 
mid frequencies (500–3000 Hz) and extended high frequencies 
(8–16 kHz). A PTA at 3 months showed marked improvement 
with 10–35 dB loss (figure 1D). A final PTA at 4 months demon-
strated hearing within normal limits (5–25 dB) (figure 1E).

TREATMENT
Audio-vestibular symptoms were treated with oral prednisone 
burst for 7 days (25 mg daily) and taper (12.5 mg daily) for 
another 7 days. A 12-day course of oral betahistine 16 mg twice 
daily was also prescribed.

OUTCOME AND FOLLOW-UP
Due to the empty sella of the pituitary gland on MRI, serum 
hormone levels were performed including thyroid stimulating 
hormone, follicle-stimulating hormone, luteinising hormone 

and prolactin. All were reported to be within normal ranges 
and the patient is now under the care of an endocrinologist for 
ongoing surveillance. Three months since SSNHL, the patient 
now reports overall improvement but experiences intermittent 
pulsatile tinnitus.

DISCUSSION
This is an unusual case of SSNHL that developed 5 weeks 
following a mild COVID-19 infection. Like most cases of 
SSNHL where causation is difficult to prove, we postulate an 
association in this case especially since PTA revealed a sensory-
neural mechanism for the unilateral hearing loss at the mid-to-
high frequencies. Previous analysis of 20 asymptomatic people 
with COVID-19 showed deleterious effects on the cochlear hair 
cells and reduced amplitude of transient-evoked otoacoustic 
emissions compared with healthy individuals without a history 
of COVID-19.15

Figure 1  Serial pure tone audiograms in sequential order, demonstrating gradual hearing improvement in the right ear. Blue, left ear; red, right ear. 
HL, hearing loss.  on A
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According to a recent systematic review and meta-analysis of 
cohort studies,16 during 2020–2021, approximately one-third of 
patients with SSNHL were positive for COVID-19 at the time 
of presentation to an audiology/otolaryngology referral centre. 
Moreover, in two included studies that reported epidemiological 
data, presentations of SSNHL increased during the pandemic.6 17 
In a cross-sectional observational study by Dharmarajan et al,18 
100 patients who were hospitalised for COVID-19 received 
audiology testing that revealed sensorineural hearing loss in 53 
of them.

There is heterogeneity in COVID-19 severity and the timing 
of audio-vestibular symptoms reported in published case 
studies. COVID-19 severity has ranged from asymptomatic or 
mild,7 9 19–26 moderate, requiring hospitalisation,27 to severe, 
where intubation and intensive care were needed.28 29 Timing of 
audio-vestibular symptoms ranged from being the first indica-
tion of COVID-197 19 30 to 3–12 days9 22 23 and between 4 and 12 
weeks after reporting COVID-19 symptoms.20 21 25 27–29

Based on the current evidence, the severity of COVID-19 
infection and timing of SSHNL are therefore unpredictable. We 
recommend that clinicians apply a low threshold for suspicion 
of potential SSNHL among patients presenting with a wide 
variety of symptoms during the COVID-19 pandemic. While it 
is challenging to apprise patients regarding the sheer variety of 
potential short and long term COVID-19 impacts, we believe 
SSNHL should be included among the kinds of impacts clinicians 
consider discussing with patients. Rauch3 highlights that delayed 
diagnosis is a common challenge with cases of SSNHL with many 

patients and clinicians attributing sensations of ‘ear fullness’ to 
impacted cerumen or congestion due to respiratory infection or 
allergies. Early administration of high-dose corticosteroids is a 
significant predictor of auditory outcome and is the recommend 
first-line treatment.31 It is therefore important for clinicians to 
carefully consider the potential for SSNHL and ensure prompt 
referral to specialists when symptoms first develop. This level 
of vigilance has also been highlighted by authors in relation to 
SSNHL occurring following COVID-19 infection.25

SSNHL and associated symptoms can have a significant impact 
on quality of life,32 and are closely associated with anxiety and 
depression.33 34 This has implications for patient care and high-
lights the need for a holistic approach beyond medical treatment 
of SSNHL. Consideration of adjunct therapies such as stress 
reduction and well-being exercises may be worthwhile in tinnitus 
management and improvement in psychosocial outcomes.35

In the coming months and years, it is likely that many currently 
unknown or poorly understood impacts of COVID-19 will be 
realised. As this area of research is largely limited to emerging 
studies with small population sizes, little is known about the 
risk factors for SSNHL to inform hearing screening protocols 
and early treatment with corticosteroids. It is vital that SSNHL 
be rigorously investigated among people who have active or 
recently recovered COVID-19 infections, as the risk of perma-
nent audio-vestibular symptoms cannot be disregarded.

Twitter Kim Gibson @gibson_harvey

Acknowledgements  The authors acknowledge the contribution of Boaz Mui, 
Flinders University.

Contributors  KG: conceptualisation, writing-original draft preparation, patient. 
MP: conceptualisation, writing-original draft preparation, otolaryngologist. JCCL: 
draft review, expert opinion.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient consent for publication  Consent obtained directly from patient(s).

Provenance and peer review  Not commissioned; externally peer reviewed.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work 
is properly cited and the use is non-commercial. See: http://creativecommons.org/​
licenses/by-nc/4.0/.

Case reports provide a valuable learning resource for the scientific community and 
can indicate areas of interest for future research. They should not be used in isolation 
to guide treatment choices or public health policy.

REFERENCES
	 1	 Chau JK, Lin JRJ, Atashband S, et al. Systematic review of the evidence for the etiology 

of adult sudden sensorineural hearing loss. Laryngoscope 2010;120:1011–21. 
	 2	 Kuhn M, Heman-Ackah SE, Shaikh JA, et al. Sudden sensorineural hearing loss: a 

review of diagnosis, treatment, and prognosis. Trends Amplif 2011;15:91–105. 
	 3	 Rauch SD. Clinical practice. idiopathic sudden sensorineural hearing loss. N Engl J 

Med 2008;359:833–40. 
	 4	 Harenberg J, Jonas JB, Trecca EMC. A liaison between sudden sensorineural hearing 

loss and SARS-cov-2 infection. Thromb Haemost 2020;120:1237–9. 
	 5	 Lin C-Y, Kuo P-H, Wu S-Y. Association of acute upper respiratory tract infections with 

sudden sensorineural hearing loss: a case-crossover, nationwide, population-based 
cohort study. Int J Environ Res Public Health 2021;18:20. 

	 6	 Fidan V, Akin O, Koyuncu H. Rised sudden sensorineural hearing loss during COVID-19 
widespread. Am J Otolaryngol 2021;42:102996. 

	 7	 Kilic O, Kalcioglu MT, Cag Y, et al. Could sudden sensorineural hearing loss be the 
sole manifestation of COVID-19? an investigation into SARS-COV-2 in the etiology of 
sudden sensorineural hearing loss. Int J Infect Dis 2020;97:208–11. 

	 8	 McIntyre KM, Favre NM, Kuo CC, et al. Systematic review of sensorineural hearing loss 
associated with COVID-19 infection. Cureus 2021;13:e19757. 

Patient’s perspective

Even working in health education, I had no previous knowledge 
of SSNHL being associated with COVID-19. This was a shocking 
experience for me that had a significant impact on my way of 
life for several months as I have never had any problems with 
hearing before; not even an ear infection. I was unable to drive 
a car while experiencing severe vertigo. I needed to reduce 
my workload, negotiate flexible working arrangements with 
my employer, and take a leave of absence from study. I felt 
uncomfortable and had difficulty conversing with people and 
attending social activities due to my hearing loss and noise 
sensitivity. I was worried that this would be permanent, and that 
I may require a hearing aid. I now feel nervous about a second 
COVID-19 infection. What if I experience this again or even 
worse, it results in permanent hearing loss?

Learning points

	► Sudden sensorineural hearing loss (SSNHL) might be a 
symptom of COVID-19 infection and could also present weeks 
after full recovery even among patients who only experienced 
mild illness.

	► The everyday impacts of SSNHL can be debilitating and 
distressing for patients and might lead to long term and 
potentially permanent disability.

	► Clinicians should be aware of the variety of potential short-
term and long-term impacts of COVID-19 and inform patients 
regarding what symptoms they should monitor for. Low 
thresholds for further investigation and follow-up should be 
considered for impacts that can potentially lead to long term 
or permanent disability.

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

ep: first published as 10.1136/bcr-2022-252899 on 13 A
pril 2023. D

ow
nloaded from

 

https://twitter.com/gibson_harvey
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1002/lary.20873
http://dx.doi.org/10.1177/1084713811408349
http://dx.doi.org/10.1056/NEJMcp0802129
http://dx.doi.org/10.1056/NEJMcp0802129
http://dx.doi.org/10.1055/s-0040-1714370
http://dx.doi.org/10.3390/ijerph182010745
http://dx.doi.org/10.1016/j.amjoto.2021.102996
http://dx.doi.org/10.1016/j.ijid.2020.06.023
http://dx.doi.org/10.7759/cureus.19757
http://casereports.bmj.com/


4 Gibson K, et al. BMJ Case Rep 2023;16:e252899. doi:10.1136/bcr-2022-252899

Case report

	 9	 Ricciardiello F, Pisani D, Viola P, et al. Sudden sensorineural hearing loss in mild 
COVID-19: case series and analysis of the literature. Audiol Res 2021;11:313–26. 

	10	 Jeong J, Choi HS. Sudden sensorineural hearing loss after COVID-19 vaccination. Int J 
Infect Dis 2021;113:341–3. 

	11	 Formeister EJ, Wu MJ, Chari DA, et al. Assessment of sudden sensorineural 
hearing loss after COVID-19 vaccination. JAMA Otolaryngol Head Neck Surg 
2022;148:307–15. 

	12	 Galanis P, Vraka I, Fragkou D, et al. Nurses’ burnout and associated risk factors 
during the COVID-19 pandemic: a systematic review and meta-analysis. J Adv Nurs 
2021;77:3286–302. 

	13	 Morgantini LA, Naha U, Wang H, et al. Factors contributing to healthcare professional 
burnout during the COVID-19 pandemic: a rapid turnaround global survey. PLoS ONE 
2020;15:e0238217. 

	14	 Shanafelt TD. Enhancing meaning in work: a prescription for preventing physician 
burnout and promoting patient-centered care. JAMA 2009;302:1338–40. 

	15	 Mustafa MWM. Audiological profile of asymptomatic covid-19 PCR-positive cases. Am 
J Otolaryngol 2020;41:102483. 

	16	 Frosolini A, Franz L, Daloiso A, et al. Sudden sensorineural hearing loss in the 
COVID-19 pandemic: a systematic review and meta-analysis. Diagnostics (Basel) 
2022;12:12. 

	17	 Parrino D, Frosolini A, Toninato D, et al. Sudden hearing loss and vestibular disorders 
during and before COVID-19 pandemic: an audiology tertiary referral centre 
experience. Am J Otolaryngol 2022;43:103241. 

	18	 Dharmarajan S, Bharathi MB, Sivapuram K, et al. Hearing loss-a camouflaged 
manifestation of COVID 19 infection. Indian J Otolaryngol Head Neck Surg 
2021;73:494–8. 

	19	 Beckers E, Chouvel P, Cassetto V, et al. Sudden sensorineural hearing loss in 
COVID-19: a case report and literature review. Clin Case Rep 2021;9:2300–4. 

	20	 Wong MY, Tang WS, Zakaria Z. Unilateral sudden sensorineural hearing loss in post-
COVID-19 patients: case report. Malays Fam Physician 2022;17:112–6. 

	21	 Pokharel S, Tamang S, Pokharel S, et al. Sudden sensorineural hearing loss in a post-
COVID-19 patient. Clin Case Rep 2021;9:e04956. 

	22	 Abdel Rhman S, Abdel Wahid A. COVID -19 and sudden sensorineural hearing loss, a 
case report. Otolaryngol Case Rep 2020;16:100198. 

	23	 Edwards M, Muzaffar J, Naik P, et al. Catastrophic bilateral sudden sensorineural 
hearing loss following COVID-19. BMJ Case Rep 2021;14:e243157. 

	24	 Ozer F, Alkan O. n.d. Simultaneous sudden hearing loss and peripheral facial paralysis 
in a patient with covid-19. Ear Nose Throat J;2021:014556132110280. 

	25	 Lang B, Hintze J, Conlon B. Coronavirus disease 2019 and sudden sensorineural 
hearing loss. J Laryngol Otol 2020;134:1–3. 

	26	 Karimi-Galougahi M, Naeini AS, Raad N, et al. Vertigo and hearing loss during 
the COVID-19 pandemic-is there an association? Acta Otorhinolaryngol Ital 
2020;40:463–5. 

	27	 Chakraborty S, Maharatna S, Reddy CS, et al. Hearing loss in a post COVID-19 patient. 
Int J Otorhinolaryngol Head Neck Surg 2021;7:548. 

	28	 Koumpa FS, Forde CT, Manjaly JG. Sudden irreversible hearing loss post COVID-19. 
BMJ Case Rep 2020;13:11. 

	29	 Gerstacker K, Speck I, Riemann S, et al. Deafness after COVID-19? HNO 
2021;69(Suppl 2):92–5. 

	30	 Chern A, Famuyide AO, Moonis G, et al. Bilateral sudden sensorineural hearing 
loss and intralabyrinthine hemorrhage in a patient with COVID-19. Otol Neurotol 
2021;42:e10–4. 

	31	 Foden N, Mehta N, Joseph T. Sudden onset hearing loss -- causes, investigations and 
management. Aust Fam Physician 2013;42:641–4.

	32	 Saniasiaya J. Hearing loss in SARS-cov-2: what do we know? Ear Nose Throat J 
2021;100(2_suppl):152S–154S. 

	33	 Trevis KJ, McLachlan NM, Wilson SJ. A systematic review and meta-analysis of 
psychological functioning in chronic tinnitus. Clin Psychol Rev 2018;60:62–86. 

	34	 Bhatt JM, Bhattacharyya N, Lin HW. Relationships between tinnitus and the 
prevalence of anxiety and depression. Laryngoscope 2017;127:466–9. 

	35	 Gans JJ, O’Sullivan P, Bircheff V. Mindfulness based tinnitus stress reduction pilot 
study: A symptom perception-shift program. Mindfulness (N Y) 2013;5:322–33. 

Copyright 2023 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
	► Submit as many cases as you like
	► Enjoy fast sympathetic peer review and rapid publication of accepted articles
	► Access all the published articles
	► Re-use any of the published material for personal use and teaching without further permission

Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

ep: first published as 10.1136/bcr-2022-252899 on 13 A
pril 2023. D

ow
nloaded from

 

http://dx.doi.org/10.3390/audiolres11030029
http://dx.doi.org/10.1016/j.ijid.2021.10.025
http://dx.doi.org/10.1016/j.ijid.2021.10.025
http://dx.doi.org/10.1001/jamaoto.2021.4414
http://dx.doi.org/10.1111/jan.14839
http://dx.doi.org/10.1371/journal.pone.0238217
http://dx.doi.org/10.1001/jama.2009.1385
http://dx.doi.org/10.1016/j.amjoto.2020.102483
http://dx.doi.org/10.1016/j.amjoto.2020.102483
http://dx.doi.org/10.3390/diagnostics12123139
http://dx.doi.org/10.1016/j.amjoto.2021.103241
http://dx.doi.org/10.1007/s12070-021-02581-1
http://dx.doi.org/10.1002/ccr3.4019
http://dx.doi.org/10.51866/cr.134
http://dx.doi.org/10.1002/ccr3.4956
http://dx.doi.org/10.1016/j.xocr.2020.100198
http://dx.doi.org/10.1136/bcr-2021-243157
http://dx.doi.org/10.1177/01455613211028094
http://dx.doi.org/10.1017/S0022215120002145
http://dx.doi.org/10.14639/0392-100X-N0820
http://dx.doi.org/10.18203/issn.2454-5929.ijohns20210694
http://dx.doi.org/10.1136/bcr-2020-238419
http://dx.doi.org/10.1007/s00106-021-01041-0
http://dx.doi.org/10.1097/MAO.0000000000002860
http://dx.doi.org/24024225
http://dx.doi.org/10.1177/0145561320946902
http://dx.doi.org/10.1016/j.cpr.2017.12.006
http://dx.doi.org/10.1002/lary.26107
http://dx.doi.org/10.1007/s12671-012-0184-4
http://casereports.bmj.com/

	Experience of sudden sensorineural hearing loss following a mild COVID-­19 infection
	Summary
	Background
	Case presentation
	Investigations
	Treatment
	Outcome and follow-up
	Discussion
	References


