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Otorhinolaryngological symptoms in hospitalized patients with
COVID-19 - single-medical-center study in Serbia

OTOpI/IHOJIapI/IHFOJ'IOH_IKI/I CUMIITOMH KOA XOCIIUTAJIN30BaAHUX naunjeHaTa ca

KoBHJIOM 19 — cTyamja jeaHor 6omHuUKor 1entpa y Cpouju

SUMMARY

Introduction/Aim 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 University Medical 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 (PCR) test and/or rapid-antigen (AQ)
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 lesser extent were
observed myalgia 19%, vomitus 3% and diarrhea
3%. Thedistribution 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 in16% 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.
Keywords: COVID-19; otorhinolaryngology
symptoms; SARS-CoV-2 virus
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CAXKETAK

Yeoa/Lusb NHpekTHBHO 060/eHE KOPOHABUPYC
2019 (xoBux 19) nza3BaHo je KOPOHABUPYCOM 2
(SARS-CoV-2 Bupyc). bonecuumu ca koBumom |19
MOTY UMaTH KIMHUYKY CIIMKY KOja BapHupa O JaKe
JI0 TEIIKe.

[Tnb oBoOT HCTpakMBama je 01O Aa ce aHaIn3upa
MIPUCYCTBO OTOPHHOJIAPUHTOJIOIIKUX CHUMIITOMA KO
XOCIUTAIM30BaHUX OOJIECHUKA Ca CPEIbe TEMKUM U
TELIKUM 00JIMKOM KoBuaa 19.

MeTtozae Y IeCKpUIITHUBHO] KJIMHUYKO] CTYIUjH aHa-
JIM3UPaHU Cy MOAALM U3 MEAMLIMHCKE JTOKYMEHTALH-
je xox 230 601ecHrKA Ca CPSAIHE TCHIKHM U TEIIKHUM
00mKOM HH(peKIHje KoBUA 19 Koju Cy XOCIHUTAIHO
siedeHn y KnuHN4K0-60THNYKOM LIEHTpY 3Be3apa,
Beorpax, Cpouja. OTOPpHHONIAPHUHTOIOIIKH CHMIITO-
MH, K20, 1 ONIITH CUMIITOMH BE3aHH 3a KOBHI 19
000JbeHbE aHATN3UPAHH CY U3 MEIUINHCKE TOKYMEH-
tarmje 3a 2021.roqunry. Uuadeknuja SARS-CoV-2
BUPYCOM j€ IPETXO0HO MoTBpheHa Ko cBuX Oosec-
HHUKA MMO3UTHBHUM TECTOM JIAHYAHE PEaKIHje u/uin
Op3UM aHTUTEHCKUM TECTOM.

Pesyarartu [Ipoceuna crapoct xox 230 GosecHuKa
KOjH Cy OMIIH YKJbYUYCHH y OBY CTYAH]jy Ouia je 64
rogune. Hajuenrhin onmty cuMntoMu cy Onimm Ka-
masb 72%, rpo3nuna 52%, mucnaeja 46%, Manakca-
noct 46%, 10K cy y Mamoj Mepu npumehenn mujan-
ruja 19%, nospahame 3% u nujapeja 3%. Juctpudy-
11ja OTOPUHOJIAPHHTOJIOMIKUX CUMIITOMA ITOKa3aja
je na je Hajuemthu cumnTom aHocMuja 22%, NOK je
601 y rpiy npucytas kon 20%, a areysuja kox 19%
nanujeHata. OTOPUHOJIAPUHTOJIONIKH CUMIITOMH KO-
JU cy OMJIM IPUCYTHH y HWKO] (DPEKBEHLU]H OUIH CY
r1aBoOoJsba koj 16% manujenara, THHUTYC KoJ 6%,
BpTOTIaBHIA KoJ 5% 1 ryOuTak ciryxa Koz 3% ma-
nujenata. Komopouaureru cy 6wmm gemrhu koJ 60-
JIECHHKA CTapujux oj 50 roguHa. XunepTeH3uja je
6una Hajuertha komopouaHa 6osnect kox 60% Goec-
HUKa, 1ujaberec kox 23%, XpoHn4Ha OOCTPYKTHUBHA
oonect miyha kox 7%, MamurHATETH KOIT 7%, XUTO-
THpeo3a Koz 6%, u OyOpexHa MHCYDHIMjeHIIH]a KO
4% OGonecHuKa.

3aksbyyak OTOPHHOJIIAPUHTOJIOIIKHA CHMIITTOMH KOjH
Tpeba ga Oynmy najbe mpaheHu y IOCT KOBU IEPHOTY
Cy IPOJIOHTHpaHa aHOCMHUja, areys3uja, nopemehaju
CllyXa U paBHOTEXE.

KibyuyHe peun: xoBuz 19; 0TOpHHOIAPUHTOIIOIIKI
cumrnromu; SARS-CoV-2 Bupyc
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INTRODUCTION

Coronaviruses can cause respiratory and gastrointestinal mucosa dysfunction as well as
neurological and hepatic dysfunction in animals and human [1, 2]. Viral invasion of the
respiratory mucosa can cause symptoms of the upper respiratory airways. Recent studies
showed that SARS-CoV-2 virus infection named as COVID-19 disease could cause fever,
cough, dyspnea, and fatigue but as well otorhinolaryngological 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
otorhinolaryngological symptoms frequently reported with heretogenos frequencies. In mild to
moderate 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-analysis
the rate of gustatory dysfunctions ranged from 5.6% to 62.7% while for olfactory disfunction
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-converting enzyme 2
(ACE?2) receptor. Spike proteins 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 Il (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 operating within the olfactory epithelium. . [8, 9].
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Considering the route of SARS-CoV-2 virus transmission, otorhinolaryngology
examination was not a part of clinical routine for hospitalized patients, first of all because of
the high risk for transmission of the infection to health-care providers. Obtaining
otorhinolaryngology symptoms data in hospitalized patients with COVID-19 disease can be
useful for follow up of the patients with otorhinolaryngology dysfunction during the post-
COVID period.

The aim of this descriptive clinical study was to analyses 'the occurrence of
otorhinolaryngology symptoms in hospitalized patients with moderate to severe COVID-19
disease. The patients were hospitalized at Zvezdara University. Medical Center, Belgrade,

Serbia.

METHODS

This clinical observational study analyzed medical data in 230 hospitalized patients with
previously confirmed SARS-CoV-2 virus infection. This study was approved by institutional
ethics committee (6206/1/2022). The demographic data (gender, age), as well as frequency of
general and otorhinolaryngological symptoms were analyzed. Patients were hospitalized at
Zvezdara University Medical Center, Belgrade, Serbia during the year 2021. All of them had
positive PCR test and/or rapid Ag 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 symptoms were analyzed from medical
records.

Descriptive statistics were calculated for demographic characteristics and other followed
parameters and presented as frequencies and percentages. Statistical analysis was performed
using the IBP® SPSS® Statistics v20 (Statistical Package for Social Sciences, SPSS Inc,

Chicago, Illinois).
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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%),
malaise (46%). Myalgia (19%), vomitus (3%) and diarrhea (3%) were observed to lesser extent
(Figure 1).

The distribution of the otorhinolaryngology symptoms showed ‘that throat pain.or
pharyngodynia was present in 20% of patients, anosmia in 22%, ageusiain 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 triple folded increase in the value of CRP and ferritin. The
similar results of biochemical analyses were present in patients with anosmia, ageusia and
vertigo.

Comorbidities were present frequently in patients older than 50 years. The hypertension
was leading chronic disease in 60%. In 23% of patients with diabetes, hypertension 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 patients (Figure 3).

DISSCUSION

Pharyngodynia, rhinorrhea, dysfunctions of the 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 present in 22% and 19% of patients. Korkmaz et al.
reported higher incidence of otorhinolaryngological symptoms in hospitalized patients than our

study: the rate of taste dysfunction was 41.3%, smell dysfunction was 37.9%, and the rate of
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sore throat was 32.7%, for tinnitus 11.2%, hearing loss 5.2%, and vertigo 6.1% [7]. Johnson et
al. published recently 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% [11]. 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. demonstrating
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 before 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. reported that
sudden hearing loss could be the only sign of a COVID-19 infection in patients with no other
symptoms of disease [14]. 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 vertigo in 5%. The main remarks of the authors of meta-analytical
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 descriptive clinical study without objective measurements for
otorhinolaryngological symptoms. Milisavljevic et al. published one of the latest objective
study on sudden 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
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in 74 patients with moderate form of COVID-19 disease. All patients were treated in tertiary
hospital centre [16].

It is not yet clarified weather SARS-CoV-2 virus affect peripheral neural structures and
central nervous system by neural invasion or predominantly by affection of neural glial cells
or neurotropism. One of proposed explanations for neural dysfunction was autoimmune
neuronal damage, but this subject need further experimental investigation [17]. The genetic
polymorphisms in ACE2 and TMPRSS2 could be the explanation for different-values.in
prevalence of chemosensory defects. These variations in the binding affinity between the virus
and the ACE2 receptor could cause oscillation in intensity and‘duration of anosmia, hyposmia,
ageusia, hypogeusia or vertigo and hearing disorders [9, 18]. As observed by recent studies the
rate of chemosensory dysfunction were significantly higher in Western countries than in
countries in East Asia. Genetic polymarphism of ACE2, as well as mutation and variation of
viral spike protein could be the cause of increased chemosensory disfunction rate [9, 18]. From
otorhinolaryngology point-of view, long duration of chemosensory dysfunction as well as
hearing loss and vertigo are important for post-COVID follow-up of patients [18]. The
dysfunction of the smell and taste resolve within weeks while in some patients last as persistent
deficits. The therapies for COVID-19 associated olfactory loss are currently an object of
intensive investigation [19]. Clinical protocols for accurate diagnosis and treatment of post
COVID otorhinolaryngological conditions will be very important for otorhinolaryngological
practice. Recent studies described that quality of life was significantly decreased in patients
who suffered from post COVID-19 consequences [20].

Patients with prolonged anosmia and ageusia reported depressive behavior and
deterioration in life quality. Clinical studies on life quality in post COVID hearing and balance
disorders will be equally important for better analysis of otorhinolaryngological conditions in

COVID-19.
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CONCLUSION
Otorhinolaryngology conditions that should be the subject of further survey in patients
who were treated for COVID-19 infection are prolonged anosmia, ageusia or hypogeusia,

auditory dysfunction and vertiginous complaints.

Conflict of interest: None to declare.
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