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Abstract

Audio-vestibular symptoms were noted in some covid-19 patients. In this review study, audio-vestibular
symptoms associated with Covid-19 were investigated. Studies on Covid-19 and audio-vestibular
system from Pubmed and Google Scholar electronic databases were reviewed. These studies were
discussed under 2 titles as “hearing” and “dizziness”. It has been confirmed by studies in the literature
that patients with Covid-19 may have symptoms such as hearing loss, tinnitus and dizziness, with mostly
minor symptoms. These symptoms are generally in the form of sensorinoral hearing loss. Symptoms of
tinnitus and dizziness have been reported less frequently. Further studies with objective tests are needed

to understand the effect of Covid-19 on the audio-vestibular system.
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COVID-19 VE ODYO-VESTIBULER SISTEM: SISTEMATIK DERLEME

Oz

Bazi covid-19 hastalarinda odyo-vestibuler semptomlar belirtilmistir. Bu derleme calismasinda, Covid-
19 ile iliskili odyo-vestibiiler semptomlar arastirilmigtir. Pubmed ve Google Akademik elektronik veri
tabanlarindan Covid-19 ve odyo-vestibular sistem ile ilgili ¢alismalar incelenmistir. Bu ¢alismalar
‘isitme’ ve ‘bas donmesi’ olmak {izere 2 baslik altinda tartigilmistir. Covid-19'lu hastalarda, ¢cogunlukla
hafif diizeyde olmakla birlikte isitme kaybi, tinnitus ve dizziness gibi semptomlarin olabilecegi
literatiirdeki ¢aligmalar ile dogrulanmistir. Bu semptomlar genel olarak sensdrinoral isitme kaybi
seklindedir. Tinnitus ve dizziness semptomlar1 ise daha az bildirilmistir. Covid-19’un odyo-vestibiiler

sisteme olan etkisini anlamak i¢in objektif testlerle yapilan daha fazla caligsmaya ihtiya¢ vardir.

Anahtar kelimeler: COVID-19, Dizziness, Isitme kaybi, Vestibiiler
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1. INTRODUCTION

The novel coronavirus (SARS CoV-2), which the first appeared in China in late 2019, causing acute
respiratory disease, affected the world. The disease that caused a global pandemic was named Covid-19
by the World Health Organization (WHO, 2020a). The clinical symptoms of the disease differ according
to the individuals and cause symptoms such as fever, dry cough, weakness, anosmia, loss of taste and
shortness of breath (lacobucci, 2020; Menni et al, 2020; Xu et al, 2020; Uysal et al, 2020). Besides, it
may be asymptomatic in some individuals. As the research on the disease increased, the previously
unknown symptoms of the disease were understood day by day. Many medicines are administered to
infected individuals to reduce the symptoms of this new disease and prevent deaths. However, some of
these medicines may have several side effects. Finally, WHO made a statement (26 May 2020) (WHO,
2020a). In this statement, it stated that medicines with hydroxychloroquine, which have been used for
Covid-19 treatment in many countries since the beginning of the pandemic, did not have a positive effect

for the disease and that such medicines may have some side effects (WHODb, 2020).

Viral infections have an important place in the pathogenesis of some audio-vestibular diseases (Goddard
el al, 2011; Cohen et al, 2014). Vestibular neuritis that develops after upper respiratory tract infection
may cause severe vertigo in individuals (Goddard el al, 2011). Viral labyrinthitis may affect hearing and
balance. It may also seriously damage brain functions. Viral infections such as cytolamegalovirus,

rubella and measles may cause both acquired and congenital hearing loss (Cohen et al, 2014).

It has been reported that coronaviruses have noro-trophic and noro-invasive characters (Sahin et al,
2020). Therefore, coronaviruses may cause peripheral neuropathies. Besides, if the auditory nerve is

affected, auditory neuropathy spectrum disorder may occur in these individuals.

The effect of Covid-19 on the audio-vestibular system is not fully known. In recent studies, it has been
stated that covid-19 also affects the audio-vestibular system. The effect of covid-19 on the audio-

vestibular system was investigated in this review.
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2. MATERIAL AND METHODS

This review study included studies published between January 2020 and June 2020, investigating the
effect of covid-19 on the audio-vestibular system. PubMed and Google Scholar were used as electronic
database. 'Covid-19 and hearing', 'Covid-19 and vestibular', 'Covid-19 and vertigo' and 'Covid-19 and
ear' were selected as the keywords. Case reports, original articles and letters to the editor were included
in this review (Table 1). These articles were discussed under two topic; effect of covid-19 on hearing

and effect of covid-19 on vestibular.
3. RESULTS AND DISCUSSION

Hearing receptors and vestibular receptors share the same bone and membranous labyrinth and show
anatomical similarities with each other. Therefore, covid-19 may affect both the hearing system and the
vestibular system. In addition, covid-19 may indirectly affect audio-vestibular patients. In the literature,

the effect of covid-19 on the audio-vestibular system has been shown in some studies (Table 1).

Table 1: The characteristics and main symptoms of the included studies.

Authors Publication Study Participants Audio-vestibular Audio-vestibular tests
Year Type (n) Symptomps
Mustafa 2020 Original 20 SNHL Pure tone audiometr and
article TEOAE
Fidan 2020 Case 1 Tinnitus and Pure tone audiometry and
report conductive hearing tympanometry tests
loss (Also otalgia)
Sriwijitalai 2020 Letter to 82 SNHL (n:1) Unspecified
etal. the
editor
Kilig et al. 2020 Original 5 SNHL (1 patient Pure tone audiometry
article with covid-19)
Lechien et 2020 Original 1420 Earache (n: 358) unspecified
al. article Dizziness (n:6)
Tinnitus (n:5)
Karimi- 2020 Letter to 6 Vertigo (n:2) Pure tone audiometry
Galougahi the SNHL (N:6)
et al. editor
Han et al. 2020 Letter to 1 Conductive Unspecified
the hearing loss
editor (Acute otitis
media) and vertigo
Cuietal. 2020 Original 20 Dizzines and Unspecified
article tinnitus (n:1),
Otitis externa (n:1)

SNHL.: Sensorineural hearing loss
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The effect of Covid-19 on the hearing system was demonstrated by the pure sound audiometry test
(PTO) and the Transient otoacoustic emission test (TEAOE) by Mustafa (Mustafa, 2020).
Asymptomatic Covid-19 patients were reported to have worse high frequency PTO and TEOAE than
the control group. The most sensitive area of the cochlea is the 1/3 basal part, including the high
frequency region. In addition, outer hair cells are first affected by agents such as noise and ototoxicity.
Therefore, the fact that asymptomatic covid-19 patients have worse high frequency PTO and TEOAE
results may indicate that covid-19 affects the sensitive parts of the cochlea. Fidan (Fidan, 2020) reported
that otalgia, tinnitus and unilateral conductive hearing loss in a patient with covid-19. In another study,
it was reported that the disease caused sensorineural hearing loss (SNHL) in an elderly individual
(Sriwijitalai et al, 2020). Covid-19 penetrates into the cell by affetting angiotensin-converting enzyme
2 (ACE2) (Cure et al, 2020a). As the cytosolic pH decreases, the virus becomes easier to bind to ACE2
(Cure et al, 2020b). There is also ACE2 in the brain. As a result, cytosoliv pH levels may be transmitted
more easily to elderly individuals, and may affect hearing loss in elderly individuals by affecting the
temporal lobe, which is the center of hearing in the cortex (Cure et al, 2020a). Kilig et al (2020) stated
that 20% of patients who came to the clinic with a diagnosis of sudden hearing loss in the Covid process
had positive the PRC test. They suggested that individuals who come to the clinic with the diagnosis of
sudden hearing loss in this process, should be evaluated in terms of Covid-19 even if they do not have
a specific symptom. Lechien et al (2020) studied the symptoms of 1420 covid-19 patients and reported
tinnitus in 5 (3.5%) of these patients. In another study, it was reported that some patients with covid-19
had acute unilateral SNHL hearing loss (Karimi-Galougahi et al, 2020). Finally, Cui et al (2020) reported
otitis externa in an patient with covid-19. As can be seen from these studies, the effect of covid-19 on
the hearing system is quite diverse. In addition, there is no specific audiological symptom in individuals

with covid-19.

The effect of Covid-19 on the vestibular system is less known (Lechien et al, 2020; Karimi-Galougahi
et al, 2020; Cui et al, 2020; Han et al, 2020). In the study of Lechien et al (2020) 6 (4.2%) of 1420
Covid-19 patients reported vertigo symptoms. Limited information has been provided in other studies

on dizziness (Cui et al, 2020; Han et al, 2020).
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On the other hand, Covid-19 may also affect the audio-vestibular patients. In a study, masks used to
reduce the spread of coronavirus have been reported to prevent lip reading (Trecca et al, 2020). It is
stated that this situation causes communication problems in individuals with hearing loss. Undoubtedly,

such studies will lead to the production of ergonomic masks for individuals with hearing loss.

In conclucion, hearing loss has been reported in asymptomatic Covid-19 patients. Although this hearing
loss is generally seen as SNHL, it may also be in the form of conduction hearing loss. Tinnitus and
dizziness was less reported in patients with Covid-19. Vestibular compensation mechanism may hide
vestibular symptoms. For this reason, vestibular evaluation should be done with objective tests in these
patients. Further studies with objective tests are needed to understand the effect of Covid-19 on the

audio-vestibular system.
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