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Abstract
There are increasing reports connecting the coronavirus disease 2019  (COVID‑19) vaccinations 
and adverse otological events. These events are mostly explained by the immunological effects 
or the recorded thrombotic consequences of the vaccinations. The inner ear is liable to be 
insulted by the thrombosis of the terminal auditory artery causing sudden sensorineural hearing 
loss  (SSNHL). We reported two cases that suffered from SSNHL within 2  weeks after the first 
dose of the Oxford–AstraZeneca vaccine without any previous hearing problems. These cases 
showed severe–profound hearing loss in the audiological evaluation. The first case presented with 
a vestibular hypofunction in the affected ear and received a course of systemic corticosteroids, 
followed by anticoagulants  (heparin). The second case, instead, received six intratympanic 
injections of corticosteroid, followed by hyperbaric oxygen therapy. The audiological function 
partially recovered after the treatment in both cases, with complete vertigo recovery in the 
first case. These results revealed a kind of similarity of the clinical course in COVID‑19‑  and 
non‑COVID‑19‑associated SSNHL. Hyperbaric therapy showed to be helpful for improving the 
prognosis.
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Introduction
Coronavirus disease 2019  (COVID‑19), 
caused by severe acute respiratory syndrome 
coronavirus‑2, is a recent worldwide 
pandemic characterized by high mortality 
and morbidity rates. Therefore, when by 
the end of 2020 started to be available, 
vaccination has become a useful tool to 
control this highly infectious disease.[1]

By the end of 2021, five vaccines for 
COVID‑19 have been authorized in Italy, 
namely BNT162b2  (Pfizer–BioNTech), 
mRNA‑1273  (Moderna), ChAdOx1 
nCoV‑19  (Oxford–AstraZeneca), Ad26.
COV2.S  (Johnson and Johnson/Janssen), 
and NVX‑CoV2373 (Novavax).

Among the rare side effects after 
COVID‑19 vaccination, one may consider 
Guillain–Barre syndrome, thrombosis with 
thrombocytopenia syndrome  (Janssen), 
myocarditis  (Pfizer–BioNTech and 
Moderna),[2] and unusual cerebral blood 
clots with thrombocytopenia in healthy 
young people within 2 weeks after receiving 
Oxford–AstraZeneca vaccine (OAZV).[3]

In some recent reports, a correlation was 
found between COVID‑19 vaccinations 
and the development of otological adverse 
events such as sudden sensorineural hearing 
loss  (SSNHL), tinnitus, and vestibular 
manifestations.[4] SSNHL is defined as a 
unilateral sensorineural hearing loss of 
30 dB or greater in at least three consecutive 
frequencies occurring over  72  h. It occurs 
due to inner ear cell damage mediated 
either by the patient’s immune system or by 
vascular impairment.[5]

In this study, we reported two cases 
of SSNHL after OAZV COVID‑19 
vaccination.

Case Reports
Case 1

A 58‑year‑old male patient, affected 
by hypertension without any previous 
hearing problem, visited our clinic for a 
sudden hearing loss that occurred 13 days 
after the first dose of OAZV COVID‑19 
vaccination on March 3, 2020. He also 
suffered from left aural fullness, tinnitus, 
and dizziness.
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Otoscopy was unremarkable on both sides. Blood platelet 
values were within normal limits. Clinical vestibular 
evaluations by the video head impulse test and the cervical 
vestibular‑evoked myogenic potentials revealed a left 
labyrinth hypofunction. Audiological examination showed 
a severe–profound hearing loss in all frequencies in the left 
ear, with a mean Pure tone average (PTA) (250–4000 Hz) 
of 108  dB HL, and normal thresholds in the contralateral 
ear  [Figure 1a]. Computed tomography  (CT) scan showed 
normal findings, while brain magnetic resonance imaging 
MRI showed small T2 bilateral hyperintense areas due 
to chronic vasculopathy, with normal appearance of the 
stato‑acoustic bundle.

Systemic steroid treatment was initiated according to what 
was proposed by Filipo et al.[6] The patient received 25 mg 
prednisone twice per day for 5  days, followed by tapering 
over the next 5  days  (25  mg for 3  days and 12,5 mg for 
2  days). Subsequently, he received 4000 U of enoxaparin 
by daily subcutaneous injection in the abdominal area for a 
further 2 weeks.[7]

After steroid therapy, a partial hearing recovery 
was shown. The mean PTA  (250–4000  Hz) became 
61  dB HL and remained almost stable after treatment 
with heparin  [Figure  1a]. Dizziness also completely 
disappeared after the medical treatment. One month after 
the corticosteroids course, the patient showed a negative 
autoimmune screening.

Case 2

A 60‑year‑old male patient, diabetic  (type  II diabetes 
mellitus, on insulin therapy) with mild coronary stenosis 
without any previous hearing problem, visited our clinic 
14 days after developing sudden hearing loss. HL occurred 
2 days after the first dose of OAZV COVID‑19 vaccination 
on March 30, 2021. He also suffered from left aural fullness 
and tinnitus, with no associated vertigo.

Otoscopy was unremarkable on both sides. Blood platelet 
values were within normal limits. Clinical vestibular 
evaluations were within normal limits. Audiological 
examination showed a left severe–profound hearing loss, 
with a mean PTA (250–4000 Hz) of 91 dB HL, and normal 
thresholds in the contralateral ear [Figure 1b]. CT scan and 
brain MRI showed normal findings.

The patient underwent a course of corticosteroid 
intratympanic injections in the form of 5  mg of 
dexamethasone every 3  days for six sessions. Two days 
after the last intratympanic injection, the patient underwent 
a hyperbaric oxygen treatment.[8]

At the end of the treatment, the patient showed a partial 
hearing recovery. The mean PTA  (250–4000  Hz) became 
53 dB HL [Figure 1b]. One month after the corticosteroids 
course, the patient showed a negative autoimmune 
screening.

Discussion
Many previous vaccinations, such as the influenza 
vaccine and meningococcal conjugate vaccine, were 
reported to cause SSNHL. Likewise, during phase 3 
clinical trials of mRNA COVID‑19 vaccines, several 
cases of facial paralysis were observed in the vaccine 
groups.[9] In addition, many reports related COVID‑19 
vaccinations to the occurrence of cochleovestibular 
manifestations. Jeong and Choi reported two cases of 
SSNHL after Pfizer–BioNTech vaccination and one case 
after OAZV.[10] Furthermore, Canales Medina and Ramirez 
Gómez reported five cases of SSNHL after OAZV and 
one case of vestibular neuritis after the same vaccine.[11] 
Tsetsos et al. reported a case of SSNHL that occurred after 
OAZV.[12] These reports resemble what we noticed about 
the occurrence of SSNHL in two cases within 2  weeks 
from their first dose of OAZV.

Although the relationship between the otological adverse 
events and COVID‑19 vaccinations is not fully confirmed, 
many mechanisms have been suggested to explain the 
cochlear insult after vaccinations. An immunocomplex 
reaction may arise after vaccination, causing an autoimmune 
response with antibodies targeting the cochlea. There is also 
growing evidence that NOX‑2‑derived ROS is implicated in 
clotting and platelet activation, promoting an intrasignaling 
pathway that activates thrombin generation and platelet 
aggregation. Since the cochlea is supplied by one terminal 

Figure 1: The pure tone audiometry of both cases. (a) The PTA of case 1. (b) 
The PTA of case 2. Black: Initial PTA; Blue: PTA at the end of the treatment
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artery (the internal auditory artery), its thrombosis might be 
considered one of the main mechanisms.[13]

A close relationship was found between the mRNA 
COVID‑19 vaccines and thrombosis associated with 
thrombocytopenia and considered a rare side effect. 
According to the European Medicines Agency, these very 
rare adverse events occur in around 1 out of 100,000 
vaccinated people, thus confirming that the vaccine’s 
benefit outweighs the risks.[14]

SSNHL is an emergency that requires early diagnosis and 
treatment within the first 10  days after the event and its 
spontaneous recovery has been reported in 32%–65% of 
the cases. Systemic corticosteroids represent the primary 
treatment while, in the lack of a positive trend, an 
intratympanic steroids injection course is recommended.[6] 
Our second patient received corticosteroids in the form of 
intratympanic injection because of the delay in seeking 
medical care.

The negative inner ear and cerebellum‑pontine angle MRI 
findings confirmed the sensory type of sudden hearing 
loss. In this study, the use of hyperbaric treatment showed 
to enhance peripheral vascularization which helped in the 
auditory improvement after the corticosteroid course. This 
resembled the effect of heparin in the other case. Therefore, 
the possible vaccine‑induced thrombotic effect on inner 
ear terminal circulation may be highly considered in these 
cases.

A limitation of our study is represented by the evidence 
that viral infection, vascular ischemia, and autoimmune 
response are known suspicious causes of SSNHL regardless 
of vaccination. Nonetheless, SSNHL onset within days after 
COVID‑19 vaccination has the possibility that vaccination 
is the significant cause due to temporal correlation.

SSNHL following COVID‑19 vaccination, as reported by 
our study and many other reports, should not be neglected. 
Although there are no definitive explanations for this inner 
ear insult, the thrombotic and immunological mechanisms 
are highly suggestive. According to our experience, the 
clinical behavior of COVID‑19‑related SSNHL resembles 
the non‑COVID‑19 one, showing a positive response to 
corticosteroids either systemic or intratympanic. Hyperbaric 
therapy may play an adjuvant role in improving the 
audiological function under this situation.
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