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Abstract

To detect, analyze, and discuss the different ear nose throat manifestations, those were reported in coronavirus disease-
positive patients in the published and reviewed literature. Coronavirus disease has been reported to present with several
symptoms. Common symptoms include new onset of fever, cough, fatigue, and myalgia. Other symptoms like sputum
production, dyspnea, rhinorrhea, anosmia, nasal stuffiness, headache, and sore throat are less frequently reported, but the
clinical presentation is highly variable among individuals. We review the otolaryngologic manifestations of coronavirus disease
reported in the published literature to assess its importance in the early diagnosis of coronavirus disease. We searched
PubMed database, MEDLINE, Web of Science, LILACS, SciELO, and Cochrane Library to find out relevant articles, using the
following keywords: COVID- 19, clinical features, characteristics, symptomes, clinical, manifestations, throat, cough, rhinorrhea,
COVID-19 anosmia, headache, nasal, coronavirus, and coronavirus otolaryngologic. Article selection was based on their
relevance to the research question. Totally, 14 articles and 2971 patients were recruited for our study. A wide variety of
upper and lower airway manifestations were reported. Fever (34%—96.5%), cough (17.9%-83%), myalgia or fatigue (10%—
31%), expectoration (20%—32.7%), dyspnea (7.6%—7.5%), rhinorrhea (1%—6.8%), sore throat (4%—61%), nasal congestion
(3%—4.8%), and headache (3%—16.2%) were the most common symptoms reported. Our findings confirm that coronavirus
disease infection presents with a wide spectrum of clinical presentation. The ear nose throat manifestations for coronavirus
disease are not uncommon, but more attention should also be paid to patients with otolaryngologic symptoms which can
appear early, as this could encourage an earlier diagnosis and treatment, which limits spread of the disease.
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Introduction onset, including nasal congestion, sore throat, and smell dys-
) ) ) function. The available data on the ear nose throat (ENT)
Coronavirus is an enveloped, nonsegmented, single-stranded, manifestations of COVID-19 are not widely published, the

positive-strand RNA virus, with round or elliptical particles that
have a diameter of roughly 60—140nm.! They are widespread in
bats across the world, and also found in many other species

including other mammals, birds, and humans.'? In late December respiratory and otolaryngologic symptoms of COVID-19. We
2019, a series of cases with respiratory symptoms were reported hope this article will serve as a start for further research into
in Wuhan, Hubei, China.? After causing an outbreak in China, the ENT implications of human COVID-19.

coronavirus disease (COVID-19) transformed into a pandemic
that spread to over 213 cogntpes, resulting 1n4c5)ver 29 million Department of Otorhinolaryngology, Head & Neck Surgery, King Saud
cases and 930,000 deaths within a few months.” ‘ Medical City, Riyadh, Kingdom of Saudi Arabia
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aim of our research is to review clinical symptoms of COVID-
19 among the different reviewed and previously published
literature to increase clinician’s awareness of commonly seen
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Method and materials

This article is a systemic review conducted via searching
PubMed, MEDLINE, and Google Scholar databases for arti-
cles covering the period of January 1 to July 31, 2020, using
the following keywords: clinical feature, COVID-19, COVID-
19 clinical features, COVID-19 characteristics, COVID-19
symptoms, COVID-19 clinical, COVID-19 manifestations,
COVID-19 throat, COVID-19 cough, COVID-19 rhinorrhea,
COVID-19 anosmia, COVID-19 headache, COVID-19 nasal,
coronavirus, and coronavirus otolaryngologic. Case reports,
controlled studies, retrospective studies, and review articles
were included. The number of articles found using the afore-
mentioned keywords are demonstrated in Table 1. Apart from
this, screening of World Health Organization (WHO) database
for relevant publications on novel coronavirus (COVID-19)
was screened. Some more articles were retrieved after screen-
ing the reference lists of the included studies.

Statistical/data analyses used in this study

Studies across the globe—clinical case study, review, and system-
atic reviews analyzing the various ENT clinical presentations of
COVID-19 since the outbreak started—till July 2020 were identi-
fied and studied. In our study, we focused on review of studies
reporting the ENT manifestations in COVID-19-positive patients.
Then, the data were collected, tabulated in an Excel sheet, and ana-
lyzed as per the results of the studies that met our inclusion and
exclusion criteria. Randomized controlled studies, observational
studies, comparative studies, case series, and case reports were
evaluated for the eligibility. Statistical analysis was performed
with SPSS 17 for Windows Paired-sample t-test was used to

evaluate the differences in the same group before and after treat-
ment in quantitative voice assessment.

The percentages of patients who presented with respiratory
(cough, dyspnea, and sputum) and otolaryngologic (fever, sore
throat, nasal rhinorrhea/congestion, anosmia/hyposmia, head-
ache, and dizziness) manifestations were collected and sum-
marized. This review article presents a baseline from where
further prospective studies for smell and taste disturbances in
COVID-19 patients could be designed and helps as a spur for
further research in this clinical symptom.

The abstracts of articles from PubMed and MEDLINE
were read to select relevant articles, whereas article selection
from Google Scholar was based on titles only.

The inclusion criteria for our study are:

e Articles published till July 2020 included in the study.

e Articles written in English or Chinese language trans-
lated to English.

e Articles including patients with a confirmed diagnosis
of COVID-19 who presented with respiratory or oto-
laryngologic clinical features.

e Articles included in the study, with a mean age from
6.8 to 55.5years.

o Filtering of articles based on abstract and title was
done and duplicates were removed

The exclusion criteria for our study are:

e Studies pertaining to other coronavirus-related illnesses,
such as Middle East respiratory syndrome (MERS).

e Articles published after July 2020 are excluded from
the study.
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Electronic database searching using
keywords (n =274482)
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Table |. Keywords Search.

Keywords Search Number of Articles in PubMed

COVID-19 51,693
COVID-19 clinical features 15,065
COVID-19 characteristics 24,143
COVID-19 symptoms 30,249
COVID-19 clinical 38,098

COVID-19 manifestation 3101

COVID-19 throat 5458
COVID-19 cough 1,135
COVID-19 rhinorrhea 891
COVID-19 anosmia 1653
COVID-19 headache 3795
COVID-19 nasal 8682
COVID-19 anosmia 1653
COVID- 19 ageusia 714
COVID-19 ENT manifestations 120
Coronavirus 77,891
Coronavirus otolaryngologic 141

ENT: ear nose throat.

Result

A total of 274,482 records are electronically searched. The
number of results found on searching each keyword are
depicted in Table 1. After initial screening, around 100 arti-
cles were shortlisted; finally, with our inclusion/exclusion
criteria, 22 studies fulfilled the eligibility for this research. A
total of 5930 patients from this study are included for review
in our study.

Out of 22 studies, 12 studies have male predominance
(ranging from 30.90% to 75%) and females are predominant
in nine studies (ranging from 25% to 69.10%), and in one
study, the ratio is 1:1 (Figure 1). Median age is different for
the pediatric and adult groups; for the pediatric group (two
studies), it is 6.8 and 7.1 years, respectively, whereas for the
adult group, the median age is between 34 and 55.5 years (20
studies) (Figures 2 and 3).

Fever was the most common reported symptom (29.10%—
100%), followed by cough (17.9%—-89.40%) (Table 2). Other
respiratory symptoms included expectoration (17.9%—
33.7%), and shortness of breath/dyspnea (2.10%-49.43%).
Otolaryngologic symptoms were less common than respira-
tory symptoms. Among this, sore throat was the most com-
mon otolaryngologic manifestation (4%—-81.60%) (Figure 1)
followed by rhinorrhea/nasal congestion (3.36%—72%) and
headache (3.5%—69.1%) of patients. Anosmia/hyposmia is
not reported in the initial COVID-19 studies, but latest stud-
ies show that it is one of the most common symptoms (5%—
100%). Figure 4 shows maximally reported percentage of
symptoms in different studies.

Sneezing, epistaxis, postnasal discharge, facial edema or
tenderness, diminution of hearing, ear pain, vertigo, hoarse-
ness, or stridor were not described in the recruited studies.

Discussion

Symptomatology of COVID-19 is diverse; clinically, it
ranges from asymptomatic to mild upper respiratory tract
infection (URTI)-like symptoms to ARDS to multiorgan
dysfunction.® Most common symptoms include fever, cough,
sore throat, headache, fatigue, myalgia, and breathless-
ness,>?° due to which COVID-19 infection become indis-
tinguishable from other upper respiratory infections.

The main aim of the current research was to review the
initial clinical presentations of COVID-19 infection
among patients, as reported in the literature in different
studies. Results from our review showed that fever was
the most common presenting symptom of COVID-19
infection. Up to 100% of patients in the recruited studies
had a fever.'* Cough, expectoration, and dyspnea were the
next common respiratory symptoms in different studies in
our review. Otolaryngologic symptoms were less com-
monly reported in the initial presentation of COVID-19
infection. Sore throat was the most common otolaryn-
gologic symptom of COVID-19 infection, followed by
nasal discharge, headache, and anosmia. Our results were
consistent with other literature studies that described the
full symptoms spectrum of COVID-19.23° In these stud-
ies, fever was the most common symptom, reported to
affect up to 92.8% of patients, followed by cough (69.8%),
dyspnea (34.5%), myalgia (27.7%), headache (7.2%), and
diarrhea (6.1%).%*° Rhinorrhea was noted in only 4%, and
sore throat in 5.1% of patients with relevant clinical
information.?3°

The pathophysiology of COVID-19 explains the preva-
lence of respiratory symptoms. COVID-19 spreads most
commonly through the respiratory tract by upper airway
secretions, droplets, and direct/indirect contact.!’-20:?°
Nasal, nasopharyngeal, and/or oropharyngeal area was
one of the main harbor sites of the infection, main sites of
taking the sample for testing, and a main source of trans-
mission of infection. However, most published COVID-
19 studies are focused on the lower respiratory tract
manifestation and sequels due to their life-threatening
nature and ignoring the importance of these otolaryn-
gological symptoms for early diagnosis and treatment of
disease.

Studies like a multicenter retrospective study done in
Saudi Arabia®® show that fever and cough were common
symptoms followed by sore throat and rhinorrhea.

The multicenter Coranosmia cohort study?’ shows that
anosmia (100%), followed by headache (69.1%), rhinorrhea/
nasal obstruction (40%), and cough (40%) were the most
common symptoms. This study also shows the importance of
ENT symptoms for the diagnosis of COVID-19.%

In recent studies, sudden asymptomatic anosmia has been
reported in the initial presentation of COVID-19 infection.?!
The precise etiology of this syndrome remains undeter-
mined.?! Two explanations were proposed:
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e “conductive” loss due to the mucosal obstruction of
the olfactory cleft, leading to loss of smell; and

e “neural” loss due to post viral anosmia syndrome with
direct infection of the olfactory mucosa and destruc-
tion of the olfactory sensory neurons.’!

Another study shows a 14.8% prevalence of new-onset
anosmia in the Indian population with COVID-19.%8

Post viral anosmia was one of the important reasons of
smell dysfunction in adults (40% of cases of anosmia).
Viruses that cause common cold or upper respiratory tract
infections are well known to be associated with postinfec-
tious smell loss. The previously described coronaviruses,
accounts for 10%-15% cases.’?> Therefore, the novel
COVID-19 virus is supposed also to be able to cause anos-
mia in infected patients, and if it occurs, it will not be a spe-
cific finding.

M Adult Study

m Paediatric Study

Figure 3. Source of data.

There is very little mentioned in the literature about
smell and taste dysfunctions in COVID-19 patients, and
also there is still a paucity of peer-reviewed literature to
support a causal association between anosmia and COVID-
19.3 Moreover, most studies on smell in COVID-19
patients did not fully describe the clinical manifestations of
the patients, so more research required to prove their
relationship.

Menni et al.?! found that loss of smell and taste were pre-
sented in 59% of COVID-19-positive patients, compared to
18% of those with a COVID-19-negative test. They sug-
gested that a combination of loss of smell and taste, fever,
persistent cough, fatigue, and GIT symptoms is predictive of
COVID-19-positive test with good specificity (0.86) and
average sensitivity (0.54). But they do not know whether
anosmia was developed prior to other COVID-19 symptoms,
during the illness or afterward.

Lechien et al.?? in their peer-reviewed multicenter study
reported 85.6% olfactory dysfunction. They used a question-
naire focused on the psychological and social burden of
smell disorders, particularly with the COVID-19 pandemic
scenario, and the subsequent social life restrictions might
lead to overestimation.3*

Kaye et al. report on 237 patients with COVID-19 and
found that anosmia was noted in 73% of patients prior to
COVID-19 diagnosis and was the initial symptom in 26.6%.
It was found that many patients with anosmia without nasal
obstruction or runny nose are positive for COVID-19, so it is
recommended that these patients should be considered as
COVID-19 suspicious and early COVID-19 testing and/or
self-isolation for them.?
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Mao et al.® study revealed anosmia in 5.1% of their stud-
ied cases.

Data from this literature review show that COVID-19 infec-
tion had a wide spectrum of clinical presentation. Thus, strict
medical observation for all patients with suspected disease is
highly recommended, until the results of nucleic acid amplifica-
tion tests (reverse transcription polymerase chain reaction
(RT-PCR)) from nasopharynx swab, throat swab, sputum, and
even lung lavage are obtained. All the reported ENT manifesta-
tions in COVID-19 patients are nonspecific and so could be eas-
ily missed. Patients with COVID-19 have no emergency ENT
symptoms such as bleeding per nose, but throat or stridor was
reported. No laryngeal manifestations were documented.>® No
reported sneezing or postnasal discharge. Therefore, in line with
the above statement, it is important to inform our ENT col-
leagues about paying attention that anosmia and dysgeusia can
be the sole presenting feature that can be manifested early in the
course of the disease. Although these patients have a mild form
of the disease, they are potential carriers and can add to the bur-
den of disease transmission. Therefore, we suggest that these
symptoms should be considered highly susceptible to COVID-
19 and should be included during the screening of patients.

Auditory manifestation was not reported in the studies on
COVID-19 and auditory complication due to coronavirus is
little mentioned in the literature. In a previous report on
other coronavirus infection,?” brainstem involvement was
observed and the neuroauditory problem is possible. While
in the study of Mustafa,*® COVID-19 infection could have
deleterious effects on cochlear hair cell functions despite
being asymptomatic as the reduction of high-frequency
pure-tone thresholds as well as the TEOAE amplitudes were
detected.

Waheed El-Anwar® in his study reported that ENT mani-
festations in COVID-19 patients are not common as fever
and cough. He emphasized that there is a need of a universal
questionnaire using well-defined COVID-19 manifestations
to make the COVID-19 data precisely defined, complete,
and homogeneous.

While the literature on ENT manifestation during COVID-
19 infection is still sparse, it is important to study ENT mani-
festations of such novel virus and defining ENT epidemiological
and clinical characteristics. In the current review of literature,
we tried to collect the data of patients with ENT manifestations
in the laboratory-confirmed COVID-19 cases in only the peer-
reviewed and published articles, to provide a recent delineation
of the otorhinolaryngology (ORL), clinical characteristics of
COVID-19 patients, to help ENT doctors to understand the dis-
ease and approach such cases and also to assist them in build-
ing up the ENT data for the disease.

Limitations

Data collection and analysis are difficult in the era of serious
health emergency of COVID-19. Thus, our current study
shares the following limitations that usually met during the
studies on the novel virus COVID-19:

o First, most articles not reported/missed asymptomatic
or mild cases managed at home, without availing
health facilities.

e Second, the COVID-19 diagnosis is based on the
RT-PCR test, which is not 100% sensitive. Also,
improper collection, storage, and transportation of
sample may decrease test sensitivity.

e Third, variation in the methods, source, and structure of
clinical data collection rapidly from time to time, per-
son to person, from a country to another, from a study
to another. Also, presently, there is no specific universal
questioner for those patients by healthcare provider.

e Fourth, incomplete documentation of the symp-
toms without a precise definition of the clinical
manifestations.

o Fifth, studies till the month of July are included in this
review article.

e Sixth, there is no available data on the sequential
appearance of the ENT manifestation or clear defini-
tion of the COVID-19 manifestation.

All these limitations are present in published research arti-
cles on COVID-19 till now and should be considered in
future studies.

Conclusion

ENT manifestations are not common as fever and cough in
COVID-19, but increasingly more attention should be paid to
patients with otolaryngologic symptoms that appear early, as
this could encourage an earlier diagnosis, resulting in non-
pharmacological strategies to achieve better prevention of res-
piratory viral infections. Also, by early diagnosis of disease,
silent carriers can be reduced which helps us to break the chain
of virus transmission and prevent community spread of this
infection. We hope our article will serve as a start for further
research into the ENT implications of human COVID-19.
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