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ABSTRACT 

Objective: To assess audiometry investigations in patients having complaint of tinnitus, vertigo or hearing impairment 
after recovery from COVID-19 disease, having no external or middle ear diseases. 
Study Design: Cross-sectional study. 
Place and Duration of Study: United Medical and Dental College, Creek General hospital, Korangi, Karachi Pakistan, 
from March to May 2021. 
Methodology: A total of 60 patients were included in this study who had recovered from the primary COVID-19 infection 
and reported with the complaints of tinnitus, vertigo and hearing loss. Pure tone audiogram was assessed for sensori-
neural deafness, its severity and frequencies affected. Pearson Chi square test was used to see the relation of symptoms 
with severity of hearing loss. 
Results: There were 42 (70%) males and 18 (30%) female patients with age range from 18-50 years with mean age of 28.4 ± 
8.1 years. Tinnitus was the most common complaint (83.3%) followed by hearing loss (28.3%) and vertigo (23.3%) patients. 
None of the patients with complaint of hearing loss had normal pure tone audiogram in either right or left ear (p=0.000). 
Patients with all the three complaints had more hearing impairment where majority had moderate or severe hearing loss 
(p=0.000). All patients with isolated complaint of vertigo (9 patients) had normal audiogram in both ears (p=0.000). 
Conclusion: Auditory and vestibular system involvement in reasonably common in COVID-19 patients. Tinnitus is the 
most frequent symptom and it should be investigated with full audiological investigations. 
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INTRODUCTION 

To date Corona Virus 2019 (COVID-19) has 
affected in more than 210 countries. Pakistan is one 
among them and is now facing the intense fourth 
wave of this disease. Even though, vaccines are now 
available globally along with public education, cases 
of COVID-19 are increasing leading to health emer-
gency in many countries. Maximum patients infested 
with COVID-19 have mild to moderate respiratory 
tract infection, for some days and mostly recover 
without any particular treatment but many studies 
have reported extra pulmonary manifestations with 
multiple organ involvement.1,2 The symptoms rela-
tedwith the peripheral nervous system involved by 
the disease may include anosmia, hyposmia, visual 
function deficits and neuralgia.3 While few studies 
mentioned tinnitus, vertigo and hearing loss as an 
initial presenting symptom or sometimes late sequel 
of COVID-19 infection.4,5 

According to UK National Institute for Health 
and Care Excellence (NICE) there are three phases of 
COVID-19: (i) acute phase, lasting for upto 4 weeks 
(ii) second phase lasting from 4-12 weeks and post-
COVID syndrome, ongoing from week 12 to on-

wards. These two last phases is commonly classified 
as ‘long COVID’. The main complaints of this long 
COVID embrace tinnitus, dizziness and earache.6 

There is available data which shows that certain 
bacterial and viral infections can lead to hearing loss. 
Viruses which are well known for sensory-neural 
hearing loss include cytomegalo virus and rubella.7 

Corona-virus is known to be associated with Guillain 
-Barré syndrome which can cause auditory neuropa-
thy.8 Certain researches also proved that corona viru-
ses have neurotropic and neuro-invasive properties, 
but the mechanism of inner ear or vestibulecochlear 
nerve involvement leading to hearing loss and ver-
tigo is still unknown.9 Only few studies are publis-
hed till now on association of COVID-19 with neuro-
auditory dysfunction. One popular study published 
recently where asymptomatic COVID- 19 positive 
patients were compared with normal individuals of 
similar age and gender, having no auditory comp-
laints. It depicts that mild sensorineural deafness is 
present at high frequency with suggestion of damage 
to the outer hair cells of the cochlea.10 Conductive 
deafness in a PCR positive COVID-19 patient has 
been found with middle ear fluid effusion as a result 
of ascending nasopharyngeal infection or Eustachian 
tube dysfunction.5 The question is how frequently 
corona virus is affecting auditory system and 
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patients who are getting infected with corona virus 
will experience hearing issues permanently or their 
hearing will recover after certain period of time.  
And if recovery of hearing is expected then when 
and will it be it will be complete recovery of hearing 
or partial. 

The objective of conducting this study is to 
assess and compare puretone audiogram in patients 
complaining of tinnitus, vertigo or hearing loss after 
recovering from the COVID-19 infection and having 
no external or middle eardisease. 

METHODOLOGY 

This cross-sectional study was carried out in the 
Audiology unit of the department of Otolaryngology 
-Head and Neck Surgery, Creek General Hospital, 
Karachi, from March to May 2021. The Institutional 
Review Board of United Medical and Dental College, 
Creek General Hospital has approved the study. Wri-
tten and informed consent was taken from the each 
patient included in this study and complete secrecy 
was maintained regarding personal information.  

Inclusion Criteria: The inclusion criteria for the 
study was those post COVID-19 patients who have 
complaints of tinnitus, vertigo or hearing loss after 
recovery from the corona disease. These patients 
were asymptomatic for COVID-19 infection after 14 
days of quarantine period and confirmed by repea-
ted nasopharyngeal swab testing. The patients inclu-
ded in this study were of the ages between 18-50 
years so as to exclude age-related deafness and who 
had normal otoscopic examination findings with an 
intact tympanic mem-brane bilaterally and type- A 
tympanogram were included in this study. 

Exclusion Criteria: The exclusion criteria were 
patients having any external or middle ear disease 
causing conductive deafness, previous history of any 
external or middle ear disease, any surgery on ear 
and any history of sensori-neural deafness prior to 
COVID-19 infection. Patients who had a history of 
deafness due to any cause or vertigo and those who 
had a history of migraine, Meniere’s disease, stroke, 
hypertension and brain tumor were also excluded 
from the study. 

Each patient who was agreed to participate in 
the study was assessed using semi-structured profor-
ma, comprising of 4 main parts. In first part demo-
graphic data was included, 2nd part included history 
related to audio-neurological symptoms, 3rd part 
comprised of clinical examination and 4th part 
consists of audiology related investigations.  

Pure tone audiogram (PTA) threshold were 
used to evaluate the auditory function. Thresholds 
for air conduction were recorded from 250-8000 Hz 

frequencies while thresholds for bone conduction 
were documented 250-4000 Hz frequencies. Hearing 
loss was classified into groups as; normal hearing 
≤25dB, mild=26-40 dB, moderate=41-70 dB and 
severe ≥70 dB. Tympanometry was also done in all 
the patients to exclude middle ear disease and pati-
ents with normal type A tympanogram were inclu-
ded. All the data was recorded and analysed through 
SPSS-23. Frequencies of both independent and dep-
endent variables were measured while Pearson’s Chi 
square test was used to compare the patients with 
different symptoms and audiogram findings in right 
and left ear. 

RESULTS 

In this study, a total of 60 patients were inclu-
ded, subsequent to strictly assessing all the inclusion 
and exclusion criteria. There were 42 (70%) males 
and 18 (30%) female patients. As mentioned before 
the minimum age was 18 year while the maximum 
age limit was 50 years with mean age of 28.4 ± 8.1 
years. Figure shows the age group and gender distri-
bution of all the patients where majority of the pati-
ents are of age group of 18-30 years. Tinnitus was the 
most common complaint present in 50 (83.3%) pati-
ents while hearing loss was present in 17 (28.3%) 
patients and vertigo in 14 (23.3%) patients. The shor-
test time interval after the start of COVID symptoms 
and performing audiometry was 24 days and longest 
time interval was 40 days with a mean of 33.4 days (± 
2.1). 

 
Figure: Gender and age group distribution (n=60). 

 

Table shows the overall results of puretone 
audiogram in both right and left ear in particular 
group of patients with one or more symptoms. Pure-
tone audiogram was normal in right ear in 27 (45%) 
patients and in left ear in 25 (41.7%) patients and 
majority of the patients are those who had isolated 
complaint of tinnitus or vertigo only (p=.000) (table). 
None of the patients with complaint of hearing loss 
had normal pure tone audiogram in either right        
or left ear (p=0.000). Patients with all the threecom-
plaints had more hearing impairment where majority 
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had moderate or severe hearing loss (p=0.000). Simi-
larly patients with complaint of both hearing loss 
and tinnitus had more hearing loss on puretone 
audio-gram, 12 patients with moderate or severe 
hearing loss in both ears (p=0.000). All patients with 
isolated complaint of vertigo (9 patients) had normal 
audiogram in both ears (p=0.000). 

DISCUSSION 

There are many infections of viral origin which 
could lead to deafness whether it may be of congen-
ital or acquired in type or unilateral or bilateral.10 
Some viruses could damage the inner ear directly 
but, some produce intense inflammatory reaction 
which in turn lead to the damage. Still some other 
viruses may boost vulnerability of the structures to 
bacterial and fungal infection, which in turn cause 
deafness. Isolated cases of sudden sensori-neural 
deafness in COVID-19 patients has been described in 
the literature.11 Characteristically, deafness induced 
by the viruses is mainly sensorineural, but either co-
nductive or mixed deafness may sometimes follow. 
Recovery from the hearing loss may follow sponta-
neously.12,13 Viruses which are known to affect hear-
ing includes measles, mumps, herpes simplex, hepa-
titis, HIV, rubella, enteroviruses and cytomegalovi-
rus, but these are uncommonly seen as the cause of 
sensori- neural deafness.4 This could be the conseq-
uence of damage to the inner ear cells or may be 
because of effect on the auditory brainstem, resul-
ting in tinnitus and equilibrium problems along with 
hearing issues.12 In case of COVID-19 infection, it is 
still unclear whether the auditory system is the 
target, although the virus has already been isolated 
with in middle ear and mastoid tissue.14 The effecton 
hearing may be due to a direct infection of neural 

tissues or may be related to vascular damage caused 
by hyper coagulability. Hypercoagulability state cau-
ses damage to inner ear apparatus as this is highly 
susceptible to ischemia. ‘Cytokine storm’ which is 
the result of excessive release of cytokine due to ex-
aggerated host response in COVID-19 infection, is 
the cause for multi-organ failure including the inner 

ear.15 Another possible mechanism for hearing loss in 
patients with corona virus infection may be ischemic 
infarct or hemorrhage in the brainstem or central cor-
tex. In summary, different mechanism are involved 
in COVID-19 disease which can affect the inner ear 
including immune mediated damage, ischemic dam-
age, haematogenous spread of the viruses and infla-
mmation of auditory pathway. In addition, angioten-
sin converting enzyme receptors (ACE2) receptors 
are also present in the neurons and the glial cells, 
which is considered as the entry site for SARS-CoV-
2.16 

This study was planned to measure and com-
pare the pure tone audiometry findings in COVID-19 
affected individuals, to enhance the emerging litera-
ture on early and delayed otologic manifestations of 
COVID-19. Sixty patients were enrolled in the pre-
sent study with complaint of hearing loss, tinnitus or 
vertigo. Results of our study showed that the hearing 
impairment was present in 100% of the patients who 
are complaining of deafness and mild deafness was 
also observed in 16 patients in right ear and 19 pati-
ents in left ear in those patients who had only comp-
laint of tinnitus with no hearing loss. Through this 
data, it can be demonstrated that lack of symptoms 
of deafness is not enough to rule out auditory 
involvement. Patients with conductive deafness due 
to pathology of the middle ear and Eustachiantube 

Table: Cross table relation of symptoms with hearing loss on PTA (n=60) 

Complaints 
Total 

(n) 

Pure Tone Audiogram Right Pure Tone Audiogram Left 

Normal 
<25 dB 

Mild 26-
40 Db 

Moderate 
41-70 dB 

Severe 
> 70dB 

p-
value 

Normal 
<25dB 

Mild 26-
40 dB 

Moderate 
41-70 dB 

Severe 
>70dB 

p-
value 

Hearing 
Loss 

1 - - 1 - 

0.000 

- - 1 - 

0.000 

Tinnitus 33 17 16 - - 14 19 - - 

Vertigo 9 9 - - - 9 - - - 

Hearing Loss 
+ Tinnitus 

12 - - 11 1 - - 11 1 

Hearing Loss 
+ Vertigo 

0 - - - - - - - - 

Tinnitus + 
Vertigo 

1 1 - - - 1 - - - 

Hearing Loss 
+ Tinnitus 
+Vertigo 

4 - - 1 3 - 1 1 2 

Total 60 27 16 13 4 25 19 13 3 
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are excluded from this study. As observed from 
previous studies that corona virus is neuroinvasive 
in nature causing multiple peripheral neuropathies. 
Although, this research was conducted to point out 
relationship between COVID- 19 and hearing related 
complaints, it was also observed that there is associa-
tion of deafness with other neurological symptoms 
like vertigo andtinnitus. 

In our study, tinnitus was present in as asymp-
tom in majority rather than hearing impairment. 
Among the 50 patients presenting complain was of 
tinnitus but only 16 patients complained of associa-
ted symptom of hearing loss. Mild hearing loss on 
pure tone audiogram was observed in majority of 
these patients with tinnitus only. It is much similar to 
other studies which shows tinnitus as a main symp-
tom, not hearing loss in COVID infected patients 
presented with mild to moderate disease.1719 Aware-
ness regarding sensorineural hearing loss is impor-
tant because early and appropriate treatment will 
help to improve clinical outcome and will also re-
duce subsequent complications. Some researchers 
have established the key role of corticosteroids in the 
treatment of sudden sensorineural deafness and was 
used in COVID-19 patients showing complete reco-
very after one month treatment.20 

In our study, high frequency sensory-neural 
loss was found in substantial number of COVID-19 
positive patients, the deterioration effect may be due 
damage to outer hair cells of cochlea like other viru-
ses which cause damage to auditory system, the mec-
hanism of which is unknown. This high frequency 
SNHL was even detected in patients who have no 
symptom hearing loss and the available literature 
shows chances of COVID-19-related inner ear dam-
age. This concludes that COVID-19 infection can re-
sults in destructive effects on function of the cochlear 
hair cell despite having no symptom. Whether this 
effect is reversible after some time or not, we do not 
know much, so further research is required regard-
ing effects and mechanism of this damage. Hence, 
prompt detection of this loss is essential and approp-
riate intervention is immediately required to enhance 
better quality of life in thesepatients. 

CONCLUSION 

Involvement of the auditory system in COVID-
19 infection is being increasingly reported in the lite-
rature. Our study also shows that auditory and ves-
tibular system involvement in reasonably common     
in COVID-19 patients. Tinnitus is the most frequent 
symptom and it should be investigated with full 
audiological investigations in every patient of corona 
virus infection even after recovery from the primary 
infection. 
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LIMITATION OF STUDY 

One of the limitation of this study is that we have 
only performed audiometric assessment in symptomatic 
patients with ear symptoms because of financial const-
raints. This is in agreement with another study done by 
Droret al concluding that large scale of hearing screening    
is suggested in asymptomatic patients recovered from 
COVID-19 infection.21 However, larger scale studies are 
required in this framework to clearly assess the demo-
graphic picture as well as possible etiological mechanism 
regarding association of auditory pathway with COVID-19 
infection. 
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