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ABSTRACT

Purpose: to present preliminary data on the influence of COVID-19 on the appearance
and/or worsening of auditory and vestibular symptoms in the population of a Brazilian
state.

Methods: an observational, descriptive and quantitative approach of research, carried
out from September 2020 to May 2021, in Paraiba, Northeastern Brazil. The research
consisted of a self-report questionnaire on the manifestation of COVID-19, general
post-infection symptoms, and audio-vestibular symptoms before and after COVID-19,
posted on social media using the snowball technique.

Results: the sample consisted of 173 people, 89% reporting symptomatic manifesta-
tions of COVID-19 with home treatment, 6.9% being asymptomatic, and 4% symp-
tomatic with hospital treatment. A decrease in smell was reported by 126 patients,
headache by 76, tinnitus by 76, and dizziness by 72, after infection by COVID-19. An
increase in audio-vestibular symptoms was observed, affecting even those who did
not present them before COVID.

Conclusions: the preliminary results of the research point to a high occurrence and
worsening of auditory and vestibular symptoms, following COVID-19.

Keywords: Tinnitus; Dizziness; COVID-19; Pathological Conditions, Signs and
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INTRODUCTION

The new coronavirus disease has affected the
world population since the end of 2019, becoming a
pandemic in January 2020. In June 2021, estimates
by the World Health Organization (WHO) pointed to
around 173 million infected people worldwide, and an
average number of 3.72 million deaths, due to compli-
cations triggered by this virus'. In Brazil, reports from
the Ministry of Health showed that more than 16 million
Brazilians were infected and the number of deaths
exceeded 474,000 in the same period?.

The SARS-CoV-2 virus, from the beta-coronavirus
family, is easy to enter host cells and spread in the
organism due to its structural and reproduction charac-
teristics. These characteristics expand the possibilities
of action of this virus in the human body?®. Discoveries
about the influence of the virus on the organs, systems,
functions, and senses of the human body, as well as the
possible impairments after recovery from the COVID-19
condition, are frequent. With regard to hearing and
balance, the effects of the virus infection in these
systems, secondary disorders caused by it, and altera-
tions due to the use of medications* can be mentioned.

Considering that tissue receptors in the respi-
ratory epithelium are composed of angiotensin-2
converting enzymes (ACE-2), the rapid dissemination
of SARS-CoV-2 in the body facilitates its arrival in the
highly vascularized cells of the lung. In this case, there
is a great possibility that the virus will spread quickly in
the body’s systems and organs®. Possible interactions
of this virus with the nervous system can trigger the
appearance of sensory disorders, such as smell and
taste, as well as vestibular disorder®.

The relationship of SARS-CoV-2 with auditory and
vestibular alterations can be explained by different
hypotheses. Among the possibilities are viral action,
the use of ototoxic drugs, local or systemic infections,
vascular disorders, and worsening of autoimmune
diseases®. Thus, this article aims to present preliminary
data on the influence of COVID-19 on the appearance
and/or worsening of auditory and vestibular symptoms
in the population of a Brazilian state.

METHODS

This research was approved by the Brazilian
standards of ethics in research with human beings, by
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the research ethics committee of the Health Sciences
Center of the Federal University of Paraiba, Brazil,
and was registered under the number 4,297,779. All
participants signed the consent form to participate in
the research. This was a cohort study, characterized
as observational, descriptive and quantitative approach
of research. It was carried out from September 2020 to
May 2021 in Paraiba, Northeastern Brazil. The inclusion
criteria for the participants were: people with a minimum
age of 18 years; test positive for COVID-19; have access
to the internet to answer the forms and be in full mental
faculties. Participants who were in the acute phase of
infection or hospitalized at the time of the research
were excluded from the sample, in addition, exposure
to noise at work was also an exclusion criterion from
the sample. The research consisted of a self-report
questionnaire and used the snowball technique,
through dissemination in digital media.

The questionnaire used was specially developed
for this research by the responsible researchers, being
sent through virtual platforms and with mandatory
answers to all questions. The questionnaire consisted
of 13 questions, which included: age, gender, previous
systemic or neurological diseases, previous audio-
vestibular symptoms, ear surgery, exposure to work
noise and use of hearing protection, manifestation
of COVID-19, pharmacological treatment, general
symptoms after covid, and post-COVID-19 audio-
vestibular symptoms, their manifestations and duration.
All questions were multiple choice, with the exception
of the question about the pharmacological treatment,
which was an open discursive question.

For statistical data analysis, it was used the SPSS
version 22 software and the Chi-Square test for signifi-
cance analysis with p <0.05 as a reference value to
difference between pre- and post-covid variables of
auditory and vestibular symptoms.

RESULTS

The sample consisted of 173 people and revealed
that most participants were females. The age ranged
between 18 and 72 years, with an average age of 35.4
years (DP= 11.4). Regarding the participants who had
a previous clinical history of other diseases before
infection by COVID-19, the data reveal that respiratory
diseases and hypertension were the most mentioned
(Table 1).



Table 1. Pre-existing clinical conditions
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Previous clinical N %
Respiratory diseases 21 12.1
Hypertension 14 8.1
Gastrointestinal Diseases 11 6.3
Endocrinological Diseases 8 4.6
Immunosuppressive Diseases 6 34
Diabetes 5 2.8
Neurological Diseases 5 2.8
Cardiopulmonary Diseases /

. 4 2.3
Cardiovascular
Hematological Diseases 2 1.1
Dermatological Diseases 1 0.5
Muscle Diseases 1 0.5

Source: the authors

Regarding the manifestation of the disease, most
participants reported symptomatic manifestations of
COVID-19 with home treatment, followed by asymp-
tomatic, and with a lesser frequency, symptomatic with

hospital treatment. The results reveal that the most
used pharmacological treatments were Azithromycin
and Ivermectin, as shown in Figure 1.

Pharmacological Treatment Used

0 20 40 &0

Mumber of participants

Source: the authors

Figure 1. Pharmacological treatment reported by participants

When asked about extra auditory and vestibular
symptoms, the participants mainly reported a decrease
in smell, headache, muscle alterations and loss of
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taste. In addition to these, other symptoms appeared
with a lesser frequency, as shown in Table 2.
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Table 2. Extra auditory and vestibular symptoms reported after COVID-19 infection

Symptom N %
Decreased sense of smell 126 72.8
Headache 76 43.9
Muscle changes 52 30
Loss of taste 29 16.7
Asymptomatic 17 9.8
Skin problem 16 9.2
Smell intolerance 5 2.8
Fatigue 5 2.8
Back pain 4 2.3
Body pain 2 1.1
Mental Confusion 2 1.1
Dry Mouth 2 1.1
Anxiety 1 0.5

Source: the authors

The most reported audio-vestibular symptoms
among the participants are tinnitus, dizziness in
second place, and ear fullness in third place, as shown
in Table 3. Of the 173 participants, 14.5% reported
noticing tinnitus before infection by COVID-19, and
this percentage increased to 43.9% after confirmation
of COVID-19. Regarding dizziness, before the corona-
virus infection, 11% of the participants already reported
feeling it and this percentage increased to 35% after the
infection. In relation to ear fullness, only 9.2% reported

feeling it before the infection, and this number evolved
to 37% after the confirmation of COVID-19.

Comparing all auditory and vestibular symptoms
before and after COVID-19, the results showed signif-
icant difference (p<0.05) for tinnitus, dizziness, ear
fullness, imbalance, hear but not understand, diffi-
culty hearing in noise and otorrhea (Table 3), Thus,
the results showed the occurrence of audio-vestibular
symptoms even in those who did not present symptoms
before COVID-19.

Table 3. Comparison of self-reported auditory and vestibular symptoms in pre and post COVID-19 infection

Before COVID-19
Symptom

After COVID-19

N % N % p-value
Tinnitus 25 14.5 76 439 <0.001*
Dizziness 19 11 72 35.3 0.015*
Ear Fullness 16 9.2 64 37 0.006*
Imbalance 14 8.1 36 20.8 <0.001*
Hear but not "
understand 14 8.1 20 11.6 <0.001
Hypoacusis 9 5.2 17 9.8 0.072
Otalgia 7 4 22 12.7 0.123
Difficulty Hering in "
noise 5 2.9 20 11.6 <0.001
Otorrhea 5 2.9 9 5.2 <0.001*

Source: the authors *p<0.05; Chi-square Test
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Regarding the onset and duration of symptoms,
59 (34.1%) participants reported that the symptoms
were continuous, with no variation of improvement
or worsening, 49 (28.3%) reported the progressively
onset, gradually worsening, 43 (24.9%) reported
regressive symptoms, gradually improving, and 22
(12.7%) reported immediate onset of these. Regarding
persistence, 107 (61.8%) reported that the symptoms
remained stable and present so far, and 66 (38.2%)
reported that the manifestation was temporary and
disappeared over time.

DISCUSSION

In the respiratory system, the action of SARS-CoV-2
can trigger the Acute Respiratory Distress Syndrome
(ARDS), in addition to contributing to the aggravation
of existing conditions’. The results showed that among
the previously existing diseases, respiratory and hyper-
tension are the most reported. Hypertensive people are
more likely to develop severe conditions and higher
mortality rate after COVID-19 infection due to the action
of the angiotensin 2 converting enzyme (ACE2) in the
cardiovascular system®.

Extra auditory and vestibular symptoms reported
by participants after COVID-19 infection are also
presented in other studies®™. Loss of smell and taste
is present in 72.8% and 16.7% of participants, respec-
tively, and is also described in the study by Scordo et
al. (2021)°, Yong (2021)" and Vaira et al. (2020)". The
authors point out that these most common symptoms
of the syndrome may be associated with others, such
as headache. In our study, 43.9% of the participants
reported headache and 30% muscle changes, data that
also corroborate the international literature so far®'2.

The auditory symptoms investigated in this study
point to a possible relationship with SARS-CoV-2, as
some participants developed and others worsened
the perception of tinnitus, dizziness and hypoacusis.
The symptoms investigated showed self-reported
increases, with tinnitus highlighted in the report in
43.9% of the sample after COVID-19, ear fullness in
37% of the participants and 11.6% of the sample with
difficulty hearing in noise or complaints of hearing
and not understand. The worsening or appearance of
symptoms may be associated with the drug treatment
used (use of ototoxics), inflammation of the auditory
and vestibular region due to the virus or also the
pandemic situation itself that may exacerbate or trigger
such symptoms.
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It is noteworthy that medications such as
Azithromycin, used as pharmacological treatment in
52.6% of the study population, may have contributed
to a picture of ototoxicity in some cases'. Since 1994,
hearing loss has been considered a possible side effect
of the use of Azithromycin with potential triggering
of tinnitus and dizziness'™. Taking into account the
increase in auditory symptoms after COVID-19 and the
percentage of participants who used this medication, a
relationship between the drug’s ototoxic potential and
the appearance of symptoms can be inferred.

The analysis of the results revealed the report of
vestibular symptoms after the infection. Dizziness
was present in 35.3% of participants and imbalance
in 20.8%. A possible aggravating factor for the
appearance of such symptoms may be related to the
use of lvermectin by 40.4% of participants as treatment.
This drug is a potentially toxic drug to the auditory
system and especially to the vestibular system's, with
symptoms such as dizziness and imbalance due to its
use being predicted’®. These data are in line with the
questions raised in research by Gallus et al. (2021)"7,
Koumpa et al. (2020)'® who investigated hearing and
vestibular disorders after COVID-19 infection. The use
of other drugs considered harmful to the auditory and
vestibular system have also been reported, such as
Chloroquine, which can trigger sensorineural hearing
loss, vertigo, and tinnitus'®. Incorrect use and without
professional monitoring for this type of medication
become arisk factor, which can cause and/or aggravate
hearing and vestibular disorders. Therefore, COVID-19
and self-medication may be potential aggravating
factors for these conditions.

Some studies have already pointed out possible
pathophysiological relationships between  the
SARS-CoV-2 virus and the appearance and/or
worsening of auditory and vestibular symptoms®.

These relationships include some hypotheses such
as a possible inflammatory process in the cochlea or
neuritis caused by viral involvement of the inner ear, or
vestibulocochlear nerve'. Other hypotheses are cross-
reactions of antibodies and antigens'®, cardiovascular
manifestations®, hypoxia or sequelae and immune-
mediated diseases?. In addition to the reaction such as
fighting the virus through the action of drugs™®.

In early 2020 researches?®' rarely reported these
symptoms, but more recent studies show an increasing
prominence of auditory and vestibular symptoms in
the population after COVID-198'5'7, In this research,
the occurrence of symptoms was observed even
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when it was not reported before COVID. Our results
corroborate the respective researches, which leads
to several questions regarding the influence of virus
mutations, the underreporting of symptoms and the
late or long-term effects of the virus on the auditory and
vestibular system.

Finally, the report of 61.8% of the participants
about the symptoms remaining stable and present
so far, indicates the persistence and possible chronic
characteristic of auditory and vestibular symptoms
in the population. For this reason, new longitudinal
researches must be carried out to enable the monitoring
of the population and the definition of strategies for
prevention and treatment of these emerging conditions.

One of the limitations of this study is that it was
performed in only one Brazilian state. However,
the investigation in the national scenario is already
underway and aims to characterize the longitudinal
behavior and the viral influence on the auditory and
vestibular systems. In addition to the possibility of
comparisons between different regions of Brazil, there
is opportunity of comparing the results with other
countries and the investigation of possible local aggra-
vating factors. This study also has a limitation regarding
the method of dissemination of the questionnaire, as it
is virtual and requires internet access, it may not have
reached people of all socioeconomic levels, ages and
literacy. Participants in this research were not asked
about thetime between answering the questionnaire
and the diagnosis of covid-19, which is one of the
limitations of the study. The appointment of health care
directed to these complaints, as well as instigating the
development of new research and intervention strat-
egies for the affected population, is one of our goals.
The researchers involved in this study are interested in
collaborating with other research centers, with the aim
of creating an international database.

CONCLUSION

The results of this research point to the higher occur-
rence of auditory and vestibular symptoms, mainly
tinnitus and dizziness, after infection by COVID-19. The
symptoms are stable and present so far, in most cases.
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