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SUMMARY

Introduction/Objective The infectious condition named coronavirus disease 2019 (COVID-19) was
caused by coronavirus2 (SARS-Cov-2). Patients with COVID-19 disease may have symptoms which can
range from mild to severe clinical condition.

The aim of this study was to observe and analyze the presence of otorhinolaryngology symptoms in
hospitalized patients with moderate to severe COVID-19 disease.

Methods The descriptive clinical study analyzed data from medical records in 230 hospitalized patients
with moderate to severe COVID-19 pneumonia at Zvezdara Clinical Hospital Center, Belgrade, Serbia.
Otorhinolaryngology symptoms as well as generalized COVID-19 related symptoms were analyzed from
medical records during the year 2021. SARS-CoV-2 virus infection was previously confirmed in all patients
with positive polymerase chain reaction test and/or rapid antigen test.

Results The mean age of 230 patients included in this study was 64 years. The most common general
symptoms were cough 72%, fever 52%, dyspnea 46%, malaise 46% while to a lesser extent were observed
myalgia 19%, vomitus 3%, and diarrhea 3%. The distribution of otorhinolaryngological symptoms showed
that the most frequent symptom was anosmia 22%, while the throat pain was present in 20% and ageusia
in 19% of patients. The otorhinolaryngological symptoms which were present in lower frequencies
were headache in 16% of patients, tinnitus in 6%, vertigo in 5%, and hearing loss in 3% of patients.
Comorbidities were observed more often in patients older than 50 years. Hypertension was the most
common chronic disease in 60%, followed by diabetes in 23%, chronic obstructive pulmonary disease
in 7%, malignancy in 7%, hypothyroidism in 6%, and renal disease in 4% of patients.

Conclusion Otorhinolaryngological conditions that should be the subject of further post COVID survey

are prolonged anosmia, ageusia or hypogeusia, auditory dysfunction and vertiginous complaints.
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INTRODUCTION

Coronaviruses can cause respiratory and gas-
trointestinal mucosa dysfunction as well as
neurological and hepatic dysfunction in ani-
mals and humans [1, 2]. Viral invasion of the
respiratory mucosa can cause symptoms of
the upper respiratory airways. Recent stud-
ies showed that SARS-CoV-2 virus infection
named as COVID-19 disease could cause fever,
cough, dyspnea, and fatigue but as well otorhi-
nolaryngological symptoms as pharyngodynia,
nasal congestion, rhinorrhea and headache [3,
4]. The loss of smell (anosmia) and altered
function of taste (dysgeusia) or loss of taste
(ageusia) were the most prominent otorhino-
laryngological symptoms frequently reported
with heterogenous frequencies. In mild to mod-
erate COVID-19 infection patients reported
olfactory dysfunction in more than 85% while
gustatory dysfunction was reported in more
than 88% of patients [4]. In recent meta-anal-
ysis the rate of gustatory dysfunctions ranged
from 5.6% to 62.7% while for olfactory disfunc-
tion varied from3.2% to 98.3% [5]. American
Academy of Otolaryngology-Head and Neck

Surgery proposed symptoms as anosmia and
dysgeusia as symptoms for screening procedure
for possible COVID-19 disease [5]. Anosmia
can occur as an early symptom before other
COVID-19 symptoms [6]. Besides this most
frequent otorhinolaryngology disorders, less
frequently were reported tinnitus, vertigo, as
well as hearing loss [7]. The entry mechanism
of SARS-CoV-2 virus was described as binding
of the viral S protein to the angiotensin-con-
verting enzyme 2 (ACE2) receptor. Spike pro-
teins on the surface of SARS-CoV-2 virus binds
to ACE2 receptors on the surface of the target
cell. The entry of the virus in the host cell is
enabled by serine protease type II (TMPRSS2)
which binds and cleaves the ACE2 receptors
which are highly expressed in the nasal and
bronchial mucosa. Recent studies suggested
that olfactory dysfunction as a consequence
of SARS-CoV-2 virus infection was caused by
non-neuronal cell-specific mechanism operat-
ing within the olfactory epithelium [8, 9].
Considering the route of SARS-CoV-2 virus
transmission, otorhinolaryngology examina-
tion was not a part of clinical routine for hos-
pitalized patients, first of all because of the high
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Figure 1. Distribution of the general symptoms in COVID-19 hospitalized pa-
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risk for transmission of the infection to health-care pro-
viders. Obtaining otorhinolaryngology symptoms data in
hospitalized patients with COVID-19 disease can be use-
tul for follow up of the patients with otorhinolaryngology
dysfunction during the post-COVID period.

The aim of this descriptive clinical study was to anal-
yse the occurrence of otorhinolaryngology symptoms in
hospitalized patients with moderate to severe COVID-19
disease. The patients were hospitalized at Zvezdara Clinical
Hospital Center, Belgrade, Serbia.

METHODS

This clinical observational study analyzed medical data
in 230 hospitalized patients with previously confirmed
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SARS-CoV-2 virus infection. This study was approved
by institutional ethics committee (6206/1/2022). The
demographic data (sex, age), as well as the frequency
of general and otorhinolaryngological symptoms were
analyzed. Patients were hospitalized at Zvezdara Clinical
Hospital Center, Belgrade, Serbia during the year 2021. All
of them had positive polymerase chain reaction test and/
or rapid antigen test for COVID-19 and had moderate to
severe pneumonia which was diagnosed according to the
COVID-19 clinical protocol [10]. Otorhinolaryngology
symptoms as well as generalized COVID-19 related symp-
toms were analyzed from medical records.
Descriptive statistics were calculated for demographic
characteristics and other followed parameters and present-
ed as frequencies and percentages. Statistical analysis was
performed using the IBM SPSS Statistics for Windows,
Version 20.0 (IBM Corp., Armonk, NY, USA).

RESULTS

The analyzed medical data of 230 hospitalized patients
showed that 102 (44%) were males and 128 (56%) females.
The mean age of the patients was 64 years.

The most common general symptoms were cough
(72%), fever (52%), dyspnea (46%), and malaise (46%).
Myalgia (19%), vomitus (3%), and diarrhea (3%) were
observed to a lesser extent (Figure 1).

The distribution of the otorhinolaryngology symptoms
showed that throat pain or pharyngodynia was pres-
ent in 20% of patients, anosmia in 22%, ageusia in 19
%, headache in 16%, tinnitus in 6%, vertigo in 5%, and
hearing loss in 3% of patients (Figure 2). All patients with
hearing loss had hypertension, two of them had diabetes
and hypertension and all patients with hearing loss had
more than a three-fold increase in the value of C-reactive
protein and ferritin. The similar results of biochemical
analyses were present in patients with anosmia, ageusia,
and vertigo.

Comorbidities were present frequently in patients old-
er than 50 years. The hypertension was leading chronic

disease in 60%. In 23% of patients with diabetes, hyper-
tension was present at the same time. In 7% of patients
was reported chronic obstructive pulmonary disease, and
asthma. Hypothyroidism was present in 6%, malignant
disease in 7%, and renal disease in 4% of hospitalized pa-
tients (Figure 3).

DISSCUSION

Pharyngodynia, rhinorrhea, dysfunctions of smell and
taste can be the symptoms of COVID-19 in the patients
with moderate to severe acute respiratory inflammation.
In this study percent of anosmia and ageusia was pres-
ent in 22% and 19% of patients. Ozgelik Korkmaz et al.
[7] reported higher incidence of otorhinolaryngological
symptoms in hospitalized patients than our study: the rate
of taste dysfunction was 41.3%, smell dysfunction was
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37.9%, and the rate of sore throat was 32.7%, for tinnitus
11.2%, hearing loss 5.2%, and vertigo 6.1%. Johnson et al.
[11] recently published results of one of the largest single
institution study conducted in Mayo Clinic. The authors
reported that rate of subjective altered smell and taste in
2250 COVID-19 patients was 29.6%. The rates of most
common otorhinolaryngological symptoms were reported
in other study as 34.5%, for taste loss, 31.8% for smell loss
and sore throat as 26% [12]. Results of a meta-analysis
on otorhinolaryngological symptoms pointed out that the
prevalence of olfactory dysfunction in COVID-19 patients
was 52.73% after having analyzed ten studies [13]. Nine
studies were analyzed for gustatory dysfunction demon-
strating prevalence of 43.93%. Less frequent were rates for
dizziness 2.2% and hearing loss 0.9% [13]. In this study
hearing loss was present in 3% of patients. The patients
pointed out that they had normal hearing function be-
fore they were infected with SARS-CoV-2 virus. Objective
measurements of hearing function were not performed in
this study. All patients with hearing loss had hypertension,
two of them had diabetes and hypertension. Kllic et al.
[14] reported that sudden hearing loss could be the only
sign of a COVID-19 infection in patients with no other
symptoms of disease. Recently published results of meta-
analysis on hearing loss, tinnitus and vertigo in patients
with COVID-19 showed that hearing loss rate was 3.1%
in four analyzed studies, while in analysis of six studies on
tinnitus the occurrence rate was 4.5% and analysis of nine
papers on vertigo demonstrates the rate was 12.2% [15]. In
this study tinnitus was present in 6%of patients and ver-
tigo in 5%. The main remarks of the authors of meta-an-
alytical studies were the weakness of study data collection
like self-reports and medical records without the objective
evaluation and control groups. According to that opinion
the results of our study can be observed as results of de-
scriptive clinical study without objective measurements
for otorhinolaryngological symptoms. Milisavljevic et al.
[16] published one of the latest objective study on sud-
den hearing loss in COVID-19 disease. The results of that
study showed the rate of 40.5% for sensorineural type of
hearing loss. It was confirmed by audiological assessment
in 74 patients with moderate form of COVID-19 disease.
All patients were treated in tertiary hospital center [16].
It is not yet clarified weather SARS-CoV-2 virus affect
peripheral neural structures and central nervous system
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CONCLUSION

Otorhinolaryngology conditions that should be the sub-
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plaints.
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OTOPUHONAPUHIONOWKN CUMNTOMM KOA XOCNUTANIM30BaHNUX 6ONECHUKA ca KOBUAOM
19 - ctyauja jegHor 60aHMYKOr LeHTpa y Cpbuju

CHexxaHa CaHkosuh-babuh'? BnagaHn MunyTtuHoBuh'?, 3opaHa Pagut', Hepa LWanuh', Catba Lionuh’
'KnnHMYKo-60IHNYKY LieHTap,,3Be3papa’, KnHuka 3a yBo, rpno 1 Hoc, beorpag, Cpbuja;

2Ynusepautet y beorpapy, Cromatonoluku dakyntet, beorpag, Cpouja

CAXETAK

YBoa/LUum ViHpeKTMBHO 060/meHe KopoHaBupyc 2019 (ko-
BuA 19) n3assaHo je KopoHaBupycom 2 (Bupyc SARS-CoV-2).
bonecHnum ca KoBrAOM 19 MOry UMaTV KIUHWYKY CIMKY Koja
Bapvipa Of faKe A0 TeLlKe.

Linrb oBor ncTpaxusama je 610 fa ce aHanu3vpa NpucycTBo
OTOPVHOIAPUHTONTOLKMX CUMMTOMA KOA XOCNUTaNN30BaHNX
60NeCcHUKa Ca CPeAHbEe TELIKUM 1 TELLKUM 0611Kom Kosrga 19.
MeTopae Y 0ecKpUNTUBHOj KIMHWUYKOj CTYANjU aHANU3NPaHn
Cy NojaLum U3 MeanUMHCKe foKyMeHTaLmje 230 6onecHrKa ca
cpeftbe TELWKMM 1 TELLKMM 0611KoM HbeKLMje KoBug 19 Koju
CY XOCMUTASTHO fledeHn y KnnHnyKo-60MHNYKOM LieHTpy , 3Be-
3gapa” y beorpagy, y Cpbuju. OTOpMHONAPUHIONOLIKIM CUMII-
TOMWU, Kao U OMLUITW CUMMTOMU BE3aHV 3a 0borberbe Kosug 19
AHaNN3UPaHN Cy U3 MefULIMHCKe fJoKyMeHTauuje 3a 2021. rogn-
Hy. ViHdekumja Bupycom SARS-CoV-2 je npetxofHo notBpheHa
Kog, CBYX 6ONnecHMKa NO3UTMBHUM TECTOM JlaHYaHe peakumje
n/unu 6P3NM aHTUTEHCKNM TECTOM.

PesynTtatu MpoceyHa ctapocT 230 6onecHnKa Koju cy 6unm
YK/by4YeHU y OBy CTyaunjy 6una je 64 rogute. Hajuewwhu onwtu
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cumnToMm cy 6unm Kawarb (72%), rposnuua (52%), aucnHeja
(46%), manakcanoct (46%), BOK Cy y Marboj Mepu npumehexn
Mmujanruja (19%), noBpahatbe (3%) 1 gujapeja (3%). Auctpu-
6yLja OTOPMHONAPUHTONOLKNX CMMIMTOMA NOKa3ana je fja je
Hajuewhm cumnTom aHocMuja (22%), BoK je 6on y rpay nprcyTaH
Kog 20%, a arey3uja kog 19% 6onecHnka. OTopUHONAPYHIoso-
WKW CUMMTOMW KOjy Cy GUAN NPUCYTHU Y HIXKOj GpeKBeHLmjv
6unm cy rmaBo6oba Kog 16% 6onecHnKa, TMHUTYC Ko, 6%, BPTO-
rnaBuLa Ko 5% 1 rybutak cnyxa kog 3% 6onecHrika. Komopou-
AnTeTun cy 6unu vewhn Kog 6onecHvKa ctapmjux of 50 roanHa.
XvinepTeHsuja je 6una Hajuewha KomopbugHa 6onect Kog 60%
6onecHuKa, anjabetec Kog 23%, XPOHUYHA OMNCTPYKTMBHA 60-
nect nnyha Kop 7%, ManurHuTeTn Kog 7%, XmnoTupeosa Kog 6%
1 6ybpexHa nHcyduumjeHumja koa 4% 6onecHuKa.
3ak/byyak OTOPUHONAPUHIONOLKI CUMMTOMU Kojvi Tpeba Aa
6ypy narmbe npaheHn y nepviofy nocne KoBuga Cy NposioHr1pa-
Ha aHocMuja, areysuja, nopemehajn cnyxa 1 paBHoOTeXe.

KmbyuHe peun: Ko 19; 0TOPUHONAPUHIONOLWKK CUMITOMY;
Bupyc SARS-CoV-2
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