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Abstract

SARS-CoV-2 (Severe Acute Respiratory Syndrome, Coronavirus, type 2) is the virus

responsible for the global pandemic of Coronavirus disease 2019 (COVID-19) that

began in China in December 2019. The variability of nasal olfactory symptoms in

pediatric patients is interlinked with possible warning signs, including respiratory, gas-

trointestinal, ocular, or dermatological symptoms. Skin findings in patients with

COVID-19 can range from petechiae to papulovesicular rashes to diffuse urticaria

and can be confused with rashes of non-COVID-19 conditions. These lesions typi-

cally appear early during COVID-19 and are thought to be secondary to viral replica-

tion or circulating cytokines. Herein, we discuss two pediatric cases, presenting with

skin lesions, which tested positive for SARS-CoV-2, thus, briefly reviewing current lit-

erature for similar reports and related management. Although these lesions heal

spontaneously in most cases, an adequate “targeted” therapeutic approach can

shorten the time and the discomfort of the skin disease.
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1 | INTRODUCTION

The recent outbreak of Coronavirus infection greatly involves the

resources of the global healthcare system, as it affects in first-line

older adults and individuals already burdened by a great number of

comorbidities. This novel Coronavirus may affect newborns, adults,

and elders.1 SARS-CoV-2 is a novel human coronavirus. There is now

a total of seven coronaviruses known to cause disease in humans.

Other elements of the family include severe acute respiratory

syndrome-related coronavirus 1 (SARS-CoV-1), and Middle East respi-

ratory syndrome-related coronavirus (MERS-CoV). The other four

human coronaviruses—HCoV-NL63, HCoV-229E, HCoV-OC43, and

HCoV-HKU1 are responsible for milder disease in humans: upper

respiratory infections, croup, bronchiolitis, and pneumonia.2,3

SARS-CoV-2 (Severe Acute Respiratory Syndrome, Coronavirus,

type 2) is the virus responsible for the global pandemic of Coronavirus

disease 2019 (COVID-19) that began in China in 4 December 2019.4

SARS-CoV-2 invades human cells binding to the angiotensin-

converting enzyme II (ACE2) on cell surfaces.

Respiratory droplets containing the virus represent the main

source of infection, through proximity with aerosolized secretions,

with a sneeze or cough, or from direct contact with secretions of

affected individuals.5

Vertical transmission of severe acute respiratory syndrome coro-

navirus 2 is possible and seems to occur in a minority of cases of

maternal coronavirus disease 2019 infection in the third trimester.

The rates of infection are similar to those of other pathogens that

cause congenital infections.6
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The incubation period of SARS-CoV-2 ranges from 2 to 14 days,

with most patients developing symptoms 3 to 7 days after exposure.7

Reverse transcription-polymerase chain reaction (RT-PCR) is the cur-

rent reference standard for the diagnosis of COVID-19.

Approved or clinically proven antiviral drugs recommended for

COVID-19 in children do not exist. Clinical management includes prompt

implementation of recommended infection prevention and control mea-

sures in healthcare settings and supportive management of complications.8

This infection runs in three major stages: a mild cold-like illness,

moderate respiratory syndrome and severe acute interstitial pneumo-

nia. The neck and head region can be variably affected in adults, and

taste and smell disorders together with fever are typical manifesta-

tions. Patients with the moderate disease commonly have respiratory

signs and symptoms: shortness of breath, chest constriction, and/or

hypoxemia. These symptoms can progress to acute respiratory dis-

tress syndrome. However, pediatric clinical signs are less severe, mak-

ing the onset diagnosis challenging to interpret. There is evidence that

the levels of various proinflammatory cytokines are higher in adults.

This may mean that adults experience a more pronounced inflamma-

tory response than children with similar exposure to SARS-CoV-2.9

The variability of nasal olfactory symptoms in children and adoles-

cents is intertwined with possible warning signs, including respiratory, gas-

trointestinal, ocular, or dermatological symptoms. Skin findings in patients

with COVID-19 can range from petechiae to papulovesicular rashes to

diffuse urticaria and can be confused with rashes of non-COVID-19 con-

ditions.10 These rashes typically appear early during COVID-19 and are

thought to be secondary to viral replication or circulating cytokines.11

Acrocianosis and chilblains seem to be more common and more sugges-

tive, from a mechanistic point of view, than the others.12

2 | CASE REPORTS

2.1 | Case 1

A 7-year-old female patient presented with chilblain-like erythema

accompanied by swelling and pain in her toes in the absence of any

systemic symptoms, the drug history was negative (no drug therapy in

the past month). Red to purplish macules and papules further erupted

on all her toes with a single vesicle on the second toe of her right foot

(Figure 1A, B). Four days after the appearance of these manifesta-

tions, she was tested for SARS-CoV-2 because a family member was

positive and symptomatic. Six days after the onset of the cutaneous

lesions, mild to moderate respiratory symptoms appeared. Her skin

lesions remained asymptomatic, improved, and healed over the next

3 weeks. The presence of SARS-CoV-2 was confirmed by nasal and

pharyngeal swabs (RT-PCR with a detection limit of 100 copies/

reaction).

2.2 | Case 2

An 11-year-old girl presented with persistent fever and cough 4 days

after the onset of chilblains-like erythema and reddish maculopapular

lesions affecting most of her toes with subsequent appearance of mild

itching (Figure 2A,B). Small, red macules, and papules were also noted

on the second and third digit of the left hand. Nasal and pharyngeal

swabs SARS-CoV-2 were positive.

The girl received a short course of topical corticosteroids, before

then, last drug therapy (NSAIDs for headache) 20 days before skin

manifestation. No itch, pain or burning was reported during the next

15-day course of the cutaneous disease.

3 | DISCUSSION

Symptoms of SARS-CoV-2 infection are non-specific and disease pre-

sentation can range from no symptoms to severe pneumonia and mul-

tiple organ dysfunction syndrome.13 People of any age may be

affected, from infants to the elderly population.14 Prognosis is worse

in the presence of co-morbidities such as diabetes, cardiovascular, or

chronic obstructive pulmonary disease. Even if some complications

such as multisystem inflammatory syndrome has been reported, chil-

dren usually show less severe clinical manifestations and lower

F IGURE 1 A, B, Swelling of
the toes with red maculopapular
and vesicular lesions
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mortality. This could be due to lower expression levels of the

angiotensin-converting enzyme 2 binding receptor for SARS-CoV-2 as

well as an immature immunological development.15 Huang et al14 pro-

spectively collected and analyzed data from 41 adult patients with

laboratory-confirmed SARS-CoV-2 infection. Presenting symptoms

were often fever, cough, myalgia and fatigue. Less frequently, the dis-

ease presented with sputum production, headache, hemoptysis, and

diarrhea. Dyspnea developed in almost half of the patients. Although

data on children are limited, it appears that the infection can be

asymptomatic, paucisymptomatic (fever, dry cough, and fatigue), or

can present with gastrointestinal symptoms such as abdominal dis-

comfort, nausea, vomiting, abdominal pain, and diarrhea. Since clinical

symptoms are often absent; children may represent undiagnosed and

underestimated carriers of the disease. Children and adolescents with

chilblain-like lesions who are otherwise asymptomatic should undergo

SARS-CoV-2 testing, which could help early detection of silent

carriers.16

Chilblains, also known as erythema pernio, are the result of a self-

limiting skin inflammation that occurs in some individuals as a reaction

to cold exposure followed by rewarming. The diagnosis of pernio is

largely clinical and based on a deep history and physical exam.17 The

etiology is unknown, but it might relate to vessel spasms induced by

cold exposure.

Chilblains are occasionally a cutaneous manifestation of autoim-

mune diseases such as lupus erythematosus or sarcoidosis. Recalcati

recently reported SARS-CoV-2 cutaneous manifestations in adults. In

his cohort, 18 out of 88 patients developed cutaneous manifestations,

of which eight at disease onset and 10 during hospitalization. Skin

manifestations had no apparent correlation with disease severity, and

they included erythematous rashes, widespread urticaria, and

chickenpox-like vesicle.18 Varga et al19 suggested that the recruitment

of immune cells, either by direct viral infection of the endothelium or

immune-mediated, can result in widespread endothelial dysfunction

associated with apoptosis. Other variants of virus-related skin mani-

festations are described in the literature. Klimach et al20 reported a

case of confirmed COVID-19 in a child who presented with skin find-

ings localized to the axillae, lower limbs and plantar aspects of the

feet. The skin changes fully resolved within 10 to 14 days. Torrelo

et al21 described four patients with lesions clinically consistent with

erythema multiforme (EM) and histopathological features not specific

or typical for EM. These lesions were located on the most common

cutaneous sites of involvement of classical EM. They appeared in

patients with COVID-19-related chilblains. One patient was given a

short course of oral corticosteroids and another patient received topi-

cal corticosteroids. All patients experienced complete remission of

their skin lesions within 1 to 3 weeks and had no complications.

Colonna et al22 described chilblains-like lesions in four children to fur-

ther explore its correlation with COVID-19. In their patients, the cuta-

neous manifestation appeared several days after systemic symptoms

and all tests for active COVID-19 infection were negative at the time

of first clinical evaluation. COVID-19 could be responsible for coagu-

lation disorders, increasing the D-dimer and fibrinogen degradation

products, leading to acro-ischemia. Madinaveitia et al23 presented the

case of a 9-year-old girl who consulted for a pruritic rash associated

with odynophagia and myalgias of 9 days of evolution. Given the cur-

rent epidemic situation, general symptoms (fever, myalgias) and upper

respiratory tract (odynophagia) and pruritic lesions predominantly on

the trunk, lower extremities and in distal regions previously described

in up to 20% of infections for SARS-CoV-21-3, RT-PCR was

requested in the nasopharyngeal swab, which was positive. The

patient received treatment with oral prednisone for 3 days at 1 mg/kg,

with a subsequent decrease to 0.5 mg/kg for 2 days. The response to

treatment was favorable, with significant improvement in the lesions

and disappearance of itching 48 h after starting treatment; later,

asymptomatic. As we have noticed, there are many skin lesions associ-

ated with COVID-19, as well as therapeutic proposals.

Ladha et al24 described that potent topical corticosteroids (TCS)

are often recommended. The anti-inflammatory effect of potent TCS

(eg, clobetasol propionate) via inhibition of interferon production pro-

vides relief of inflammatory (red, hot, and burning/painful) lesions.

Additional reported treatments for chilblains include topical nitroglyc-

erin 0.2% ointment twice daily (bis in die-BID).

4 | CONCLUSIONS

Chilblains may be signs or symptoms of SARS-CoV-2 infection in

children, although the underlying mechanism remains to be

F IGURE 2 A, B, Reddish
maculopapular lesions of the toes
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investigated. Uncertainty exists regarding whether the pathogenesis

of chilblains is inflammatory, vasculitic, ischemic, or a combination

thereof.

In our opinion, patients presenting with any type of skin rash or

acrocyanosis need to be tested for SARS-CoV-2 to timely manage the

disease in the pediatric setting and prevent the spread of the virus. As

regards the therapy, both in our case and in the aforementioned ones,

adding a mainly topical therapy could shorten the duration of the skin

lesion, and improve the symptoms, such as itching or edema. The

debate on which drug to use is still wide and many molecules are

tested on these lesions (topical cortisones, nitroglycerin, etc.). If pre-

vention is still a better strategy compared to treatment, probably, we

should focus on new strategic approaches to outbreak

management.25

A better knowledge of the pathogenetic mechanisms of the dis-

ease and a wider casuistry will better guide us soon.
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