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ABSTRACT
Purpose: to survey the national and international literature on the impacts of the coro-
navirus infection on the auditory system. 
Methods: an integrative review with search in the BIREME, PubMed, Scopus, and Web 
of Sciences databases. Inclusion criteria: articles in Portuguese and English whose 
subject was the coronavirus infection and its effects on the auditory system. Exclusion 
criteria: information from books and/or chapters, letters to editors, review articles, 
experience reports. The search strategy was based on the following combined descrip-
tors, respectively in Portuguese and English: “Infecções por coronavírus”, “Audição”, 
“Perda auditiva”, “Coronavirus infections”, “Hearing”, “Hearing Loss”. 
Results: out of 43 articles found, two approached the issue. The first study assessed 
20 patients that tested positive for COVID-19, though asymptomatic, who underwent 
pure-tone threshold audiometry and otoacoustic emissions. A significant increase in 
the auditory thresholds at high frequencies and a smaller response amplitude in the 
transient evoked otoacoustic emissions of those who tested positive for COVID-19 
were observed when compared to that of controls. The second study reported the 
case of an asymptomatic 35-year-old COVID-19 female patient, who complained of 
otalgia and tinnitus, after being contaminated. The pure-tone threshold audiometry and 
tympanometry indicated mild unilateral (right ear) conductive hearing loss, with a type 
B tympanometric curve on that side. 
Conclusion: the studies included in this review showed different consequences of 
COVID-19 on hearing, with possible impairments on the sensory and mechanical 
structures of the auditory system. The knowledge of COVID-19 is limited, and further 
studies on its real impact on the auditory system are necessary.
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INTRODUCTION
The coronavirus infection (COVID-19) is caused 

by SARS-CoV-2, an agent that causes a potentially 
fatal disease, raising great worldwide public health 
concern1. This disease was first identified in Wuhan, 
Hubei province, China, and then, it spread throughout 
the world, affecting more than 120 countries2.

COVID-19 is one of the main pathogens whose chief 
target is the human respiratory system. It predomi-
nantly affects adults, most of whom with associated 
cardiovascular diseases and/or diabetes mellitus3. 
The typical symptoms are fever, coughing, dyspnea, 
myalgia, headaches, pharyngitis, rhinorrhea, chest 
pain, and diarrhea3,4. Nevertheless, most patients have 
mild symptoms and a good prognosis3.

The transmission rates are unknown, although there 
is evidence that it happens from person to person. Due 
to the severity of the clinical complications and high 
contamination rates, COVID-19 was recognized as a 
pandemic by the World Health Organization on March 
11, 20205. Hence, government authorities throughout 
the world took social isolation measures to control 
the number of infected people, with greater attention 
and focus on the susceptible ones, including children, 
health professionals, and older adults1-5.

Even though COVID-19 is much related to respi-
ratory impairments, studies point out that many of the 
existing viral infections can also affect the auditory 
system, oftentimes causing congenital or even 
acquired, uni- or bilateral sensorineural hearing loss 
(HL), either progressive or not6. Other types of viral 
infections, besides affecting the inner ear, may damage 
the auditory system structures responsible for trans-
mitting sounds6-8.

Moreover, as COVID-19 is a recent viral disease, 
it must be investigated whether infected patients, in 
addition to the already known clinical manifestations, 
can also have hearing-related disorders among the 
sequelae. 

Thus, to develop this study, the question arose 
focused on the COVID-19-exposed population – either 
children, adults, or older adults – to investigate possible 
changes in the auditory system. It was based on the 

hypothesis that this new disease can also affect the 
hearing, especially because its chief target is the upper 
airways, consequently worsening the infected person’s 
health condition. It may then require mechanical venti-
lation, hemodialysis, and the use of drugs that may 
injure the mechanical and sensory structures of the 
auditory function.

Therefore, the investigation of this disease’s possible 
negative outcomes on hearing will help health profes-
sionals (such as otorhinolaryngologists and speech-
language-hearing therapists) with previous knowledge 
on this new viral infection’s real effects on the auditory 
system, contributing to better care for infected people.

Hence, to answer the research question, this paper 
aimed to survey the national and international literature 
on the impacts of the coronavirus infection on the 
auditory system.

METHODS

This study is an integrative review of the literature, 
designed to gather findings of studies developed 
with different methodologies. Thus, the revisors can 
summarize the results without hurting the epistemo-
logical filiation of the studies included here.

The integrative literature review was based on 
the following steps: identification of the problem (the 
purpose of the review was clearly defined); search 
in the literature (delimited by keywords, databases, 
and article selection criteria); and the evaluation and 
analysis of the resulting data.

The research question was developed with PECO 
(patient, exposure, comparison, outcomes) as a 
strategic didactic acronym9. Hence, the research 
question was defined as: “Do coronavirus-infected 
people have their auditory structures impaired?”. In 
the acronym, (P) is the population (children, adults, 
and/or older adults), (E) is the exposure to coronavirus 
infection, (O) is any impairment of the auditory struc-
tures. It is important to highlight that, according to the 
integrative review method proposed, not all elements of 
the PECO strategy were applied. In this case, the third 
one (C = comparison) was not used (Figure 1). 
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The studies were sought in July 2020 and to survey 
the articles in the literature, the main health databases 
were searched: BIREME, PubMed, Scopus, and Web 
of Science, as well as the Health Sciences Descriptors 
(DeCS) and Medical Subject Headings (MeSH). Such 
databases were selected because they encompass 
almost the totality of the indexed production in the field 
of health.

The search strategy combined the following 
descriptors in Portuguese and English, respectively: 
“Infecções por coronavírus”, “Audição”, “Perda 
auditiva”, “Coronavirus infections”, “Hearing”, “Hearing 
Loss”. To include the established thematic axes, 
the “OR” and “AND” Boolean operators were used, 
according to MeSH/DeCS.

To be included, the studies had to approach themes 
on coronavirus infection, and this pathogen’s possible 
impacts on the infected patients’ auditory system.

The consultation sample was established with 
the following inclusion criteria: 1) articles published 
in Portuguese or English; 2) articles with any date of 
publication; 3) articles published in national and inter-
national blind peer-review journals; 4) articles designed 
as case report studies, case series, cross-sectional 
studies, case-control, cohort, and randomized clinical 
trial.

The main reasons to exclude articles from the 
sample were information from books and/or chapters, 
description of integrative and systematic literature 
reviews, and/or meta-analysis, and reflexive article10,11.

The instrument developed to extract and analyze 
the data from the included studies comprised the 

following items: (1) Does the text approach coronavirus 
infection? (2) Is the association between this disease 
and the auditory system pointed out? 

The stages involving the extraction and analysis of 
the results of the primary studies were independently 
carried out by two groups of reviewers.

The data extracted from the articles were qualita-
tively analyzed and summarized. Hence, it was possible 
to observe, count, describe, and classify the data found, 
and thus gather the knowledge produced on the theme 
approached in this review. The methodological design 
of the studies was interpreted with the classification 
criteria in relation to the degree of recommendation 
and levels of evidence (from 1 to 5), as proposed by the 
Oxford Centre for Evidence-based Medicine – Levels of 
Evidence12.   

LITERATURE REVIEW
After identifying the articles, the primary studies 

were selected following the previously established 
research question and inclusion criteria.

Altogether, 43 publications were found with the 
search strategy, of which 18 were in PubMed, seven in 
BIREME, 13 in Scopus, and five in Web of Science. All 
the studies initially had their title and abstract evaluated. 
If the title and abstract were not enough to define the 
initial selection, the publication was read in full. Also, 
in the selection stage, the authors met to reach a 
consensus on the articles selected, thus minimizing 
the risk of bias. Hence, two articles were selected, both 
published in 2020 (Figure 2). Their summary is given in 
Figure 3.

“Do coronavirus-infected people have their auditory structures impaired?”
P Children, adults, or older adults
E Exposure to the coronavirus infection
C Not applicable
O Impairment of the auditory structures 

Source: Canto GDL, 20209.

Figure 1. Research question developed with the didactic strategy (P) patient, (E) exposure, (C) comparison, (O) outcomes
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Figure 2. Eligibility of the studies obtained from the databases

Study

Degree of 
recommendation 

and level of 
evidence

Country Type of study Sample Main outcomes Conclusions

Mustafá, 
2020 8 B/3B Egypt Case-control

20 adult subjects 
(20 to 50 years) who 

had asymptomatic 
COVID-19 (PCR-RT), 

compared with 20 
healthy subjects.

PTA: Larger 
audiometric 

thresholds in the 
subjects with 

COVID-19, from 
250 to 8000, with 

statistical significance 
at 4000, 6000, and 

8000 Hz TEOAE: 
The mean response 

amplitude was 
significantly smaller 
in the subjects with 

COVID-19.

COVID-19 infection 
can have deleterious 

effects on the 
cochlear hair cells 
in asymptomatic 

subjects. The 
mechanism of these 

effects requires 
further research.

Fidan, 
202018 C/4 Turkey Case study

A 35-year-old woman 
with asymptomatic 

COVID-19 (PCR-RT) 
with a complaint of 
otalgia and tinnitus

PTA: Mild unilateral 
(Right ear) conductive 

hearing loss. 
Tympanometry: Type 

B on the right ear.

Complete health 
examinations must be 
required for patients 

with COVID-19 to find 
the impairments

Captions: PTA: pure-tone threshold audiometry; TEOAE: transient evoked otoacoustic emissions.

Figure 3. Summary of the studies included in the integrative literature review
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directly affect inner ear structures, such as the hair 
cells and the organ of Corti, either permanently or 
temporarily15,16.

Thus, it is important to know SARS-CoV-2’s 
involvement with the infected patient’s auditory system, 
besides unveiling whether it can cause congenital 
hearing loss via the transplacental transmission of the 
virus from the mother to the fetus, or even late hearing 
loss due to exposure to this virus. These situations point 
to the need for primary studies with cohort design17.

The second study included in this review reported 
the case of a 35-year-old asymptomatic COVID-19 
female patient with no comorbidities, who complained 
of otalgia and tinnitus. The PTA revealed mild unilateral 
(right ear) conductive hearing loss, with a type B tympa-
nometric curve on that side18.

Differently from the previous study8, this one 
presents a case report of a woman with a unilateral 
change, with impairment in the middle ear, which 
consequently increased the air-conduction auditory 
thresholds. However, the sensory structures, measured 
with the bone-conduction auditory thresholds, were 
within normality standards. This suggests another type 
of impairment of the auditory structures other than the 
cochlea alone when COVID-19 occurs.

The viral hearing loss onset mechanisms, which 
include upper airway infections, can cause middle ear 
impairment, generating a conductive hearing loss. It 
differs from inner ear viral invasions, which can injure 
the cochlea and/or auditory nerve6,19.

Acute otitis media is preceded by a viral infection of 
the nasopharyngeal epithelium and auditory tube, and 
the bacterial colonization process in the nasopharynx 
only takes place when the virus begins inflammatory 
processes in this region20. Therefore, it is supposed 
that SARS-CoV-2, as well as other viruses, can cause 
greater susceptibility to opportunist infections in the 
middle ear, possibly due to a transitory decrease in the 
immune response to the infection, or even cause otitis 
due to the primary effects of the virus itself.

Furthermore, it should be noted that the studies 
included in this review8,18 assessed asymptomatic 
individuals regarding the disease, and the investigation 
of ototoxic effects for the treatment of symptomatic 
patients is necessary as well.

It is known that specialists throughout the world 
are searching for the best way to treat COVID-19 and 
discover the consequences caused by it. The data 
obtained in this review refer to two primary studies with 
limitations such as the small sample size, description 

The first study assessed 20 asymptomatic patients, 
aged 20 to 50 years, who tested positive for COVID-19 
and underwent auditory assessment with pure-tone 
audiometry (PTA) and otoacoustic emissions. A signif-
icant increase in air-conduction auditory thresholds was 
observed in these people at the frequencies of 4000, 
6000, and 8000 Hz in the PTA, as well as smaller mean 
response amplitude in the transient evoked otoacoustic 
emissions when compared with the control group – 
which suggests impaired functioning of the cochlear 
hair cells8. 

Therefore, based on the research question of this 
study, it should be highlighted in terms of physiopa-
thology that the increase in air-conduction auditory 
thresholds occurred mainly at the high-frequency, 
basal region of the cochlea, though the values were not 
enough to indicate hearing loss (the thresholds were 
smaller than 25 dB HL in all frequencies). Nonetheless, 
these findings point to worse auditory performance 
in people who had COVID-19 when compared with 
healthy individuals.

Another aspect to consider regarding the transient 
evoked otoacoustic emissions is that, even before 
those who acquired COVID-19 had their hearing loss 
evidenced in the PTA, there was a decrease in the 
size of the emission response when compared with 
healthy people. This finding is a characteristic revealed 
in this type of examination when the responses start to 
decrease or even be absent before changes take place 
in the PTA thresholds13.

Hence, this type of response found in the 
otoacoustic emissions is commonly seen in people 
exposed to agents that temporarily or permanently 
damage the cochlear structures. Thus, it can help 
the physician to stop the person’s exposure to such 
ototoxic agents whenever possible13. Therefore, the 
findings in this study can be associated in the long run 
with sensorineural hearing loss, which is commonly 
found in viral diseases6.

Similar results to those observed in the COVID-19 
patients8 is reported in other infectious diseases, which 
also presented smaller response amplitudes in the 
distortion-product otoacoustic emissions at multiple 
frequencies when compared with the control group14, 
supposing the SARS-CoV-2 can affect cochlear 
structures as well, especially the outer hair cells. This 
justifies these patients’ need for audiological follow-up 
to provide adequate diagnosis and treatment.

There is a wide range of mechanisms that lead to 
hearing loss caused by different viruses. They can 
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of only asymptomatic cases, and the methodological 

designs (one was a case-control study and the other, 

a case report), thus pointing to subtle evidence 

concerning the results found. However, both studies 

excluded from the sample people with a previous 

history of hearing loss or associated comorbidities.

Hence, it is not yet possible to measure the dimen-

sions of this new disease in such patients, neither in the 

symptomatic ones with other comorbidities. However, 

these recent reports already indicate a certain associ-

ation between COVID-19 and the auditory system, 

which must be better investigated as new studies 

appear, with different methodologies and involving a 

greater number of participants.

CONCLUSION

The two studies included in this review showed 

different consequences of COVID-19 on hearing, with 

possible impairments on the sensory and mechanical 

structures of the auditory system. The knowledge on 

COVID-19 is limited, and further studies on its real 

impact on the auditory system are necessary.
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