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	 Patient:	 Male, 15-year-old
	 Final Diagnosis:	 COVID-19 • COVID-19 skin lesions • taste disorder
	 Symptoms:	 Sore throat
	 Medication:	 —
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	 Specialty:	 Otolaryngology

	 Objective:	 Unusual clinical course
	 Background:	 The coronavirus disease 2019 (COVID-19) pandemic that spread from China is caused by severe acute respi-

ratory syndrome coronavirus type 2 (SARS-CoV-2). The head and neck region can be variably affected in adult 
patients, and taste and smell disorders are typical manifestations. However, pediatric clinical signs are less se-
vere, making the onset diagnosis challenging to interpret. The variability of nasal olfactory symptoms in chil-
dren and adolescents is intertwined with possible warning signs, including gastrointestinal, ocular, or dermato-
logical symptoms. We present a case involving a 15-year-old boy with clinically confirmed COVID-19 who had 
late-onset rash and transient taste and smell disorders.

	 Case Report:	 The boy’s clinical history revealed that a family member was positive for SARS-CoV-2. In the preceding 3 days, 
the boy’s eating habits had changed; he perceived a metallic taste while eating and had a loss of appetite. He 
also had erythematous skin lesions on the lower limbs for the 2 previous days. A sore throat, nasal conges-
tion, and a runny nose were reported on head and neck examination. A real-time polymerase chain reaction 
test was positive, confirming the initial diagnostic hypothesis.

	 Conclusions:	 SARS-CoV-2 virus infection in children and adolescents can be asymptomatic, but it can also occur with fever, 
dry cough, fatigue, and gastrointestinal symptoms. Due to the unique immune characteristics of pediatric and 
adolescent patients, the correct interpretation of the gustatory and skin symptoms associated with specific 
laboratory tests for SARS-CoV-2 infection can lead to the most appropriate management and supportive care.

	 MeSH Keywords:	 Adult Children • COVID-19 • Dysgeusia • SARS Virus • Taste

	 Full-text PDF:	 https://www.amjcaserep.com/abstract/index/idArt/925813

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

1 Department of Medical and Surgical Sciences and Advanced Technologies 
“GF Ingrassia”, ENT Section, University of Catania, Catania, Italy

2 Department of ‘Organi di Senso’, University “Sapienza”, Rome, Italy
3 Department of Head-Neck Surgery, Otolaryngology, Head-Neck, and Oral Surgery 

Unit, Morgagni Pierantoni Hospital, Forlì, Italy
4 Department of Clinical and Experimental Medicine, University of Messina, 

Messina, Italy
5 Neonatal Intensive Care Unit, University of Catania, Catania, Italy

e-ISSN 1941-5923
© Am J Case Rep, 2020; 21: e925813 

DOI: 10.12659/AJCR.925813

e925813-1 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Background

The coronavirus disease 2019 (COVID-19) pandemic that spread 
from China is caused by severe acute respiratory syndrome 
coronavirus type 2 (SARS-CoV-2) [1]. The associated symptom-
atology can be extremely variable, with presentation ranging 
from nonspecific symptoms to severe pneumonia and multi-
ple organ dysfunction [1–3].

The head and neck region (including the ear, nose, and throat 
[ENT]) can be variably affected, and a typical manifestation 
of COVID-19 described in the literature is the disturbance of 
smell and taste. However, this symptom assumes variable rel-
evance in children and adolescents [3]. It is also known that 
certain comorbidities, such as diabetes, lung disease, or asth-
ma, negatively affect patients’ prognosis [4].

Pediatric clinical manifestations have been reported as being 
less severe, probably due to a lower expression of angiotensin-
converting enzyme 2 (ACE2), which is physiologically involved 
in the maturation of angiotensin II and can bind the spike pro-
teins of SARS-CoV-2 [5]. Incomplete immunological development 
of children and adolescents may also play an important role.

Although data regarding SARS-CoV-2 infection in children and 
adolescents are currently incomplete, it appears that infection 
can be asymptomatic in some individuals, while others may 
experience fever, dry cough, and fatigue, as well as gastroin-
testinal symptoms such as nausea, vomiting, abdominal pain, 
and diarrhea [6–11].

To the best of our knowledge, transient, isolated disorders of 
taste and skin manifestations of SARS-CoV-2 infections in chil-
dren have not yet been described. Our clinical case shows a 
correlation between a variable and nuanced taste symptom-
atology preceding late-onset COVID-19 skin manifestation in 
an adolescent patient with a clinical history of family infection.

Case Report

A 15-year-old boy was sent to our ENT unit after pediatric con-
sultation that revealed the presence of erythematous skin le-
sions on the lower limbs for 2 days and asthenia. No lesions 
were present in the head and neck region (Figures 1, 2).

The patient’s medical history included probable exposure to 
SARS-CoV-2 due to another family member who had tested 
positive for the virus and was symptomatic. The boy’s moth-
er had experienced a mild respiratory disorder in the absence 
of respiratory distress or desaturations, which only required 
symptomatic home therapy and preventive quarantine for 2 
weeks. The boy’s parents reported that his eating habits had 

changed in the preceding 3 days in association with a loss of 
appetite and the emergence of smell-related disorders.

On clinical examination, the patient had a mild fever (37.7°C), 
and the ENT specialist found that the patient had a sore throat, 
nasal congestion, and a runny nose. No neurological symptoms 
were reported upon specialist examination.

Figure 2. �Erythematous and edematous lesions of the toes with 
associated pain and itching. Characteristic purple 
erythematous manifestations located on the extremity 
of the third toe.

Figure 1. �Multiple patchy erythematous lesions spreading on 
both lower limbs of the patient.
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Routine medical laboratory tests were performed to assess 
inflammation indices, the possibility of cholestasis, and re-
nal function (Table 1). The patient also underwent communi-
ty COVID-19 screening, which involved testing for SARS-Cov-2 
nucleic acid on nasopharyngeal and oropharyngeal swabs ac-
cording to the guidelines provided by the manufacturer of the 
Cepheid/GenXpert system.

Within the next 48 hours, the real-time polymerase chain re-
action (PCR) test was positive, confirming the initial diagnostic 
hypothesis. The laboratory tests were repeated every 48 hours 
to monitor the inflammation indices and white blood cell count.

Four days after the initial tests were performed, the patient 
exhibited a new-onset cough, a higher fever (38.5°C), and mild 
respiratory symptoms. Considering the definite SARS-CoV-2 di-
agnosis obtained with PCR testing, we treated symptoms with 
acetaminophen and azithromycin by oral suspension. We only 
clinically observed the patient due to his continuing hospital-
ization. Throughout the patient’s stay, he had a lack of ap-
petite and transiently reported a metallic taste while eating. 
The respiratory symptoms regressed 7 days after the initial 
onset, and the boy started eating normally without impaired 
taste 12 days later. The skin manifestations disappeared 16 
days from the first detection.

The follow-up at day 21 revealed a complete absence of the 
clinical-instrumental relevant data, which was further confirmed 
by a negative mucosal swab and ENT examination. Currently, 
the patient does not present any signs of pathology or other 
noteworthy disorders.

Discussion

The SARS-CoV-2 pandemic dates back to December 2019 when 
patients with pneumonia of unknown etiology were described 
in the city of Wuhan, China [12]. As proved by Xu et al. [13], 
ACE2 acts as a doorway for infection by being the functional 
receptor of SARS-CoV-2.

Currently, although the pathology is infectious, it is often dif-
ficult to identify the disease in the adult population, even in 
the presence of mild pneumonia, because symptoms can be 
masked. The symptoms of infection may only be a fever, asthe-
nia, or disorientation, which delays diagnosis and potentially 
leads to a worse prognosis [14,15].

The heterogeneous presentation can involve several body sys-
tems other than the respiratory system. The most frequent 
nonrespiratory signs include gastrointestinal symptoms in up 
to 40% of patients, with diarrhea in particular being an initial 
warning sign for SARS-CoV-2 infection [14–17] .Some patients 
can experience neurological disorders, including headache, diz-
ziness, or altered mental state, as well as more severe issues 
such as ischemic or hemorrhagic stroke [18].

In addition, owing to the presence of ACE2 receptors in the car-
diovascular system, possible implications of COVID-19 range 
from variable minor myocardial lesions to impaired cardiac 
function due to myocarditis and myopericarditis [19,20]. Of 
particular interest is a recent pediatric finding that showed 
slight changes in troponin and creatine kinase [21]; however, 
our patient did not show any altered indices. Furthermore, a re-
cent study reporting a case of ocular involvement discussed 
the role of ACE2 expression in the cornea and conjunctiva with 
regard to ocular surface tissues being a potential target for 
SARS-CoV-2 infection [21].

Recently, a multicenter European study investigated the occur-
rence of ENT symptoms, particularly olfactory and gustatory 
dysfunction in patients with laboratory-confirmed COVID-19 [3]. 
Although face pain and nasal obstruction were the most fre-
quent disease-related ENT manifestations, the authors found 
that 85.6% and 88.0% of patients reported olfactory and gusta-
tory dysfunction, respectively. Notably, taste and smell disorders 
were present before other symptoms in 11.8% of the patients.

Previously, Temmel et al. [22] observed olfactory loss in 39% 
of patients with infectious diseases affecting the upper respi-
ratory tract. These authors also recognized various categories 
for prognostic characteristics. In particular, they highlighted 
that the recovery rate from infectious olfactory loss was higher 
in young people in whom a smell disorder induced more fre-
quent alimentary problems, especially in men and in hypos-
mic patients compared with anosmic ones.

Table 1. �Hematic, blood chemistry and organ function laboratory 
tests performed at the clinical presentation.

Test type Values (range) 

White blood cell count, ×109/L 	 10.33	(3.5–9.5)

Lymphocyte count, ×109/L 	 5.21	(1.1–3.2)

Neutrophil count, ×109/L 	 3.99	(1.8–6.3)

Platelet count, ×109/L 	 315	(125–350)

C-reactive protein (CRP), mg/L 	 8.3	(0–10)

Alanine aminotransferase (ALT), U/L 	 21	(9–50)

Aspartate aminotransferase (AST), U/L 	 27	(15–40)

Urea, mmol/L 	 6.81	(3.1–8.0)

Creatinine, umol/L 	 49.2	(57–97)
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More recently, Dong et al. [23] analyzed the effect of age in 
2135 pediatric patients with COVID-19 and found that chil-
dren of all ages appeared susceptible to infection (mean on-
set age 7 years), without any significant difference between 
age groups. Furthermore, over 90% of patients were asymp-
tomatic to moderately symptomatic, and the most vulnera-
ble were infants [23].

Taste or olfactory disorders were noted in up to 53% of the 
cases in a small cohort from Italy, and anosmia was proposed 
as a new criterion for diagnosis, especially in young people 
with few other symptoms [24,25]. Additional ENT symptoms 
may present as a runny nose or nasal obstruction, postnasal 
drip, sore throat, ear pain, or dysphagia [3].

On physical examination, our patient manifested mild fever, 
a runny nose, and sore throat. However, based on the clinical 
history reported by his parents, a transient taste disturbance 
was supposed. Of particular interest is the finding that the pa-
tient’s isolated taste dysfunction began about 3 days before 
the rhinitis appeared and was probably a sentinel symptom.

The average latent period between dysfunction of the sense 
of smell and taste and the onset of respiratory symptoms has 
been reported to be 1 to 4 days [26], as was found in our pa-
tient (3 days). Furthermore, although the average duration of 
sensory symptoms described is about 16.1 days, our patient 
experienced a better regression time (12 days). A probable ex-
planation for the olfactory and taste involvement widely de-
scribed in the literature is the expression of the receptor for 
SARS-CoV-2 on the epithelial cells of the mucous membrane 
in the oral and nasal cavity [27].

As Mizumoto et al. [28] demonstrated with temporal data 
and a model for estimating the symptomless proportion of a 
population, the risk of transmission by asymptomatic people 
or those with minor symptoms such as a runny nose or sore 
throat remains to be quantified, although it is suspected that 
it could be high.

The characteristic clinical course of our patient was complicat-
ed by the subsequent presence of late-onset skin lesions on 
the lower limbs and asthenia in the absence of further skin lo-
calization in the head and neck region. Several studies in the 
literature have correlated SARS-CoV-2 infection to cutaneous 
manifestations, mostly chilblain-like lesions [29–33]. In a recent 
preliminary study on 63 adolescent patients, Piccolo et al. [33] 
reported various phenotypes of skin lesions in adolescents, 
with the most common types being edematous, erythema-
tous, painful, or itchy lesions on the fingers or soles of the feet.

Moreover, Docherty et al. [34] observed different clusters of 
symptoms upon patients’ hospital admission, including clusters 

characterized by musculoskeletal, enteric, and, less commonly, 
mucocutaneous symptoms.

Laboratory tests of pediatric patients have shown regular or re-
duced white blood cell counts with probable neutrophilia and 
thrombocytopenia. Although C-reactive protein and procalcito-
nin levels may be normal, liver enzymes and lactic dehydroge-
nase have been found to be altered in up to 30% of cases [35].

In our case, laboratory tests showed that the patient’s lym-
phocyte count was slightly higher than normal; the opposite 
trend is often reported in adults [7]. Therefore, considering the 
variability in the existing data, an analysis of the phenome-
non with a large COVID-19 pediatric sample divided by age is 
undoubtedly necessary.

This need is underscored by reports that COVID-19 could alter 
the immune system’s response in children and adolescents and 
lead to severe pathology such as Kawasaki-type disease [36,37]. 
Further, the pathological process of COVID-19 appears to in-
duce dysregulation of the immune response, with roles played 
by neutrophils, CD4+ T cells, and B cells [38].

The process underlying these finding is conceivable given the 
different physiological functions of CD8 T cells, which common-
ly participate in antiviral immunity in children. CD8 T cells have 
been shown to be more susceptible to age-related changes for 
several functional subgroups that have a more pronounced ca-
pacity than naive cells and functional memory subsets. Indeed, 
Qin et al. [39] observed patients from the epidemic in Wuhan 
who presented a reduced T-cell number due to probable dys-
regulation of the immune response of T lymphocytes.

The diagnosis of COVID-19 might be particularly complicated in 
specific populations; in particular, children frequently experience 
milder disease than adults, with few or no symptoms [39–44]. 
As reported in a review by Zimmermann et al. [43], children 
and adolescents have the same probability of contracting the 
virus as adults, and typical epidemiological and clinical features 
include cough (48%; range, 19–100%), fever (42%; 11–100%), 
and pharyngitis (30%; 11–100%), as well as nasal congestion, 
rhinorrhea, tachypnea, wheezing, diarrhea, vomiting, head-
ache, and fatigue. However, Qiu et al. [45] noted that asymp-
tomatic COVID-19 children and adolescents is difficult to iden-
tify, which represents a danger for communities.

Diagnostic imaging in children can provide essential information 
for clinical and therapeutic orientation [40]. For example, a chest 
x-ray can often show alterations in peripheral lung consolida-
tions or frosted-glass-like opacities. In addition, computed to-
mography of the chest can provide even more detailed informa-
tion with the identification of subpleural involvement [41–42].
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Treatment is based on providing adequate fluid and calorie 
support and supplying oxygen to preserve respiratory function 
and global status. Moreover, anti-inflammatory drugs and pro-
phylactic antibiotic therapy can avoid the onset of secondary 
infectious complications [46].

Conclusions

The diagnosis of the SARS-CoV-2 patient is often difficult, espe-
cially in the initial disease stages in which the patient can be 
paucisymptomatic or present a nonspecific phenotype with-
out respiratory distress. Due to the singular immune features 
of pediatric and adolescent patients, diagnosis is even more 
complicated in these populations, and ENT symptoms paired 

with abnormal laboratory test results can direct the clinician 
toward a different differential diagnosis.

Our report of late-onset rash and transient taste disorders as-
sociated with COVID-19 in a 15-year-old boy shows that chil-
dren and adolescents might initially present with no or am-
biguous symptoms. However, the correct interpretation of 
gustatory and skin symptoms associated with specific labo-
ratory testing for SARS-CoV-2 infection can lead to the most 
appropriate management and supportive care.
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