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Abstract

The clinical spectrum of SARS-CoV-2 infection is mixed. It ranges from asymptomatic
cases, medium-intensity forms with mild to moderate symptoms, to severe ones with
bilateral lung involvement and respiratory distress, which can require transfer to
ICUs and intubation. In most cases, the clinical picture is characterized by a persistent
fever, cough, dyspnoea, expectoration, myalgias, arthralgias, headache, gastrointes-
tinal symptoms, nasal congestion, and pharyngodynia. The spread of COVID-19 in
Europe has highlighted an atypical presentation of disease involving upper airways
and, above all, dysfunction of olfactory and gustatory senses. There is ample evi-
dence that COVID-19 is significantly less severe in children than in adults. However,
due to difficulties in assessing the disorder in children, especially among very young
patients, the olfaction and gustatory dysfunctions remain open issues. This article

sheds light on the upper airway involvement in pediatric COVID-19 subjects.
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1 | INTRODUCTION

Coronaviruses (CoVs) are a large family of viruses: some can
cause diseases in humans and others in animals (such as cam-
els, cats, and bats). Animal CoVs can rarely cause infections in
humans and subsequently be transmitted between people. CoV
symptoms range from a simple cold or flu-like syndrome to more
serious illnesses, such as Middle Eastern respiratory syndrome
(MERS-CoV) and severe acute respiratory syndrome (SARS-CoV).
On December 31, 2019, the World Health Organization (WHO)
received a report from the Chinese health authorities about
the presence of pneumonia cases of unknown cause in the city
of Wuhan, in the Chinese province of Hubei. Subsequently, the
Chinese Health Authorities identified a new CoV, SARS-CoV-2

(Severe Acute Respiratory Syndrome—CoV 2), which had never
been isolated before. The SARS-CoV-2 is responsible for COVID-
19, an abbreviation coined by the WHO to indicate the disease
caused by the new Chinese CoV.%?

As of May 7, 2020, there have been 3,701,257 confirmed cases
of COVID-19 worldwide, including 261,097 deaths, according to the
WHO.2

Italy is the third most affected country after the USA and Spain.
As of May 7, 2020, in Italy, 214,103 cases and 27,955 related deaths
have occurred. In particular, among the Italian pediatric population,
there were 3,752 cases aged between 0 and 17 years; among these,
14.1% (529 children) were under 1 year of age, 17.0% (636 children)
between 2 and 6 years, and 68.9% (2,587 children) between 7 and
17 years. A total of 3 death events were outlined among pediatric
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patients. These data are provided by the Italian National Institute
of Health.?

The clinical spectrum of SARS-CoV-2 infection is quite hetero-
geneous and ranges from asymptomatic forms to medium-intensity
cases characterized by mild or moderate symptoms.*

There are also severe clinical presentations with bilateral lung
involvement and respiratory distress that can evolve into critical
forms, which sometimes require patient intubation and ICU transfer.
About clinical studies conducted in Asia, the clinical picture in many
cases is characterized by persistent fever, cough, dyspnoea, expec-
toration, myalgias, arthralgias, headache, gastrointestinal symp-
toms, nasal congestion, and pharyngodynia. In Europe, the spread of
COVID-19 has sometimes highlighted an atypical clinical presenta-
tion, characterized by the involvement of upper airways and, above
all, by the onset of olfactory and gustatory dysfunctions.®

There is sufficient evidence worldwide that this disease is much
less severe in children than in adults.* Although very common in
adults, olfactory and gustatory dysfunctions remain an open issue
in children, probably due to the lack of valid methods to assess these
disorders among the pediatric population. This article aims to pro-
vide a focus on the upper airway involvement in pediatric COVID-19.

2 | UPPER AIRWAY COVID-19-RELATED
DISEASE

Nasal obstruction, rhinorrhea, sneezing, pharyngodynia, olfactory,
and gustatory dysfunctions could be the early symptoms of SARS-
CoV-2 infection.*®

2.1 | Pathophysiological mechanisms

CoVs are a family of viruses that can be associated with anosmia.
As early as 2007, CoV could be detected in the nasal secretions of
patients with olfactory dysfunction. This occurs because CoV canin-
vade the olfactory bulb and, thus, the central nervous system (CNS).
From a biomolecular point of view, many viruses could infect pe-
ripheral neurons using the cellular mechanism of active transport to
access the CNS, through interactions with the human angiotensin-
converting enzyme 2 (ACE-2) receptor. Similar to its predecessor,
also SARS-CoV-2, reach the olfactory bulb, as well as some regions
of the cortex, midbrain, and basal ganglia, less than 70 hours after
the infection. Therefore, the neuroinvasive potential of SARS-CoV-2
seems to plays a key role in the respiratory failure of COVID-19

patients.5

2.2 | Anosmia and ageusia

A recent study analyzed the frequency of neurological manifesta-
tions in 214 patients with COVID-19, identifying anosmia in 11 pa-
tients (5.1%) and ageusia in 12 patients (5.6%).° Indeed, it seems

Key message

COVID-19 is a disease that involves not only the lower air-
ways but also the upper airways and, although anosmia and
ageusia are less frequent in the pediatric population, chil-
dren should be investigated in any case with specific tests
suitable for them.

that in subjects affected by COVID-19, anosmia, and ageusia are not
accompanied by nasal obstruction or other rhinitic symptoms. This
confirms that its symptomatology is linked to direct viral damage on
the olfactory bulb and/or taste receptors. The importance of making
a correct diagnosis stems from the consideration that in a not neg-
ligible percentage of cases, above all COVID-19 paucisymptomatic
subjects, anosmia, and ageusia can represent the only symptomatic
manifestation of the disease. Based on experience gained in Italy, it
is essential to inform specialists, such as otolaryngologists or even
allergists, to pay close attention to these possible clinical manifes-
tations of COVID-19. Such knowledge would bring advantages in
limiting the viral spread by poorly symptomatic subjects and acquir-
ing new information on the possible pathogenesis of this new virus.
Hopkins et al. have recently published a study conducted on 2,428
COVID-19 patients and concluded that anosmia in 1 out of 6 pa-
tients was the only symptom of disease’. Also, in the multicentre
study published by Lechien et al., composed of 417 patients with
mild or moderate COVID-19 disease, olfactory dysfunction was pre-
sent in 11.8% of total cases before other symptoms. Furthermore,
among 18.2% of patients without nasal obstruction or rhinorrhea,
79.7% were anosmic or hypoosmic.’

2.3 | Diagnostic approach

In case of loss of smell, the first examination should include nasal
endoscopy, usually performed by a skilled otolaryngologist, and it is
expected to be normal when olfactory loss is associated with viral
infections. Diagnostic imaging is rarely performed unless symptoms
and examination suggest an alternative diagnosis, such as chronic
rhinosinusitis or the presence of a mass. Smell tests allow to assess
the precise degree of the olfactory loss, compared to the normal
olfactory capacity in the general population, where an age-related
decrease of smell is reported. The Smell Identification Tests and
the Sniffin’ Sticks test battery are the most common forms of smell
tests. It is also possible to evaluate the impact of taste and smell dys-
functions on quality of life through the Questionnaire of Olfactory
Disorders-Negative Statements (sQOD-NS), also available in a re-
duced version and translated into different languages. Focusing
on pediatric population, all children with a confirmed nasopharyn-
geal swab for COVID-19 would be recommended to perform the
"Pediatric Smell Wheel." This is a suitable game that allows to associ-

ate the proposed smell with known objects (onion, soap, popcorn,
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chewing gum, banana, cherry, rose, chocolate, smoke, peppermint,
and cinnamon).

2.4 | Treatment

Many drugs have been proposed for the treatment of upper airway
disease in COVID-19, including oral corticosteroids, topical corticos-
teroids, and zinc sulfate; however, a recent systematic review has
failed to identify any high-level evidence to support these treat-
ments. As for nasal corticosteroids, their use in the treatment of
COVID-19 anosmia does not seem recommended; however, they
must not be suspended in case of a concomitant allergic rhinitis,
since the increase in sneezing could promote viral spread.”*°

3 | CONCLUSIONS

COVID-19 results as a disease that involves not only the lower air-
ways, but also the upper airways, which are frequently affected by
symptoms like pharyngodynia, nasal congestion, and although less
frequently in pediatric population, anosmia and ageusia. However,
these latter two ones should be investigated in any case in children

with specific tests suitable for them.
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