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Coronavirus infection 2019 (COVID-19) primarily has a respiratory system and multi-systemic involvement. Respiratory and gastroin-
testinal symptoms are predominantly seen in children. In adults, few COVID-19 cases are reported with cutaneous manifestations.
Although children are less severely affected by COVID-19, there is increasing evidence for skin involvement, which is in the form of
chilblain (e.g., lesions, vesicular, and maculopapular) and erythema multiforme (e.g., rash). Also, few COVID-19 cases are presented
with a clinical picture of atypical Kawasaki disease and toxic shock syndrome, later defined as pediatric multisystem inflammatory
syndrome (PMIS). The present study aims to summarize various skin lesions with COVID-19.

1. Context

Coronavirus disease has impacted the whole world in
a short time. WHO has identified SARS-CoV2 as a funda-
mental cause of this outbreak (1). The burden of COVID-19
children was 2.9% and 1.7% in China and the United States,
respectively. Most children with SARS-CoV2 have either
asymptomatic infection or mild illnesses. Reportedly, 2.5%
of pediatric cases in China had severe illnesses (2).

In a meta-analysis, Chang et al. (3) found that 98%
of children had mild to moderate diseases with the main
symptoms of fever, cough, fatigue, and gastrointestinal
problems. Asymptomatic children can play a significant
role in spreading the COVID-19 in the community as they
may shed the virus in respiratory secretions and possibly
in feces (4). Skin manifestations have recently been the cen-
ter of attention because they can facilitate COVID-19 diag-
nosis.

Recalcati first reported the presence of cutaneous man-
ifestation in COVID-19 (5). Since then, a few case reports
(5-9) and case series (10) have identified a range of poten-
tial dermatological manifestations of COVID-19 in adults.
Similarly, in case reports (11-15), children who complained
about skin rashes became COVID-19 positive. On the other
hand, in Europe and North America (16-18), a group of chil-
dren was hospitalized in intensive care units with a clinical
picture of atypical Kawasaki disease (KD) and toxic shock
syndrome, and few of them tested positive for COVID-19.
These cases were labeled as Pediatric multisystem inflam-
matory syndromes (PMIS), a COVID-19 associated condi-

tion, including inflammation, fever, and multiple organ
failure (19).

2. Cutaneous Manifestations in COVID-19

Cutaneous manifestations in viral diseases usually
showa typical butvariable pattern in COVID-19. Recent case
series from Spain (n = 375) described five significant clini-
cal skin patterns in COVID-19 children, as mentioned below.
A few patients showed other minor manifestations such
as enanthem or purpuric flexural lesions. The main skin
patterns include 1. Chilblains like lesions (Figure 1) - acral
erythema with vesicles or pustules, 2. Vesicular eruptions
(Varicella like), 3. Maculopapular Eruptions, 4. Urticaria,
and 5. Livedo| Necrosis.

3. Cutaneous Manifestations in Children During
COVID-19

Pseudochilblain or Pernio-like acral lesions are com-
mon among children. Docampo-Simon et al. observed
a chilblain-like lesion in the COVID-19 pandemic. The
median age of presentation was 14 years (3 month - 85
years) with no sex predilection (6). Classic chilblains are
cold-induced, benign, self-limited, and involve erythema/
swelling of the toes and fingers. These bright red/purple
color fingers or toes in children are termed COVID toes.

Copyright © 2020, Journal of Skin and Stem Cell. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the

original work is properly cited.


http://dx.doi.org/10.5812/jssc.106890
https://crossmark.crossref.org/dialog/?doi=10.5812/jssc.106890&domain=pdf

AthwaniV and Gothwal S

Figure 1. Chilblain like lesion (COVID Toes)

These COVID-19 skin lesions appear several days after sys-
temic symptoms. These children often remain asymp-
tomatic, and the tests for active COVID-19 infection are neg-
ative at the time of the first clinical evaluation of cutaneous
manifestation (14). Recalcati et al. observed 11 asymp-
tomatic or mildly symptomatic children with 13 - 18 years
of age with acral-cutaneous pernio-like lesion on their feet
and, or hands. Etiology was excluded for other common
causes as Ebstein-Barr virus, cytomegalovirus, and parvo
B19 virus. Although these children tested negative for SARS-
CoV-2, Recalcati et al. suspected that the skin manifesta-
tions may be related to the COVID-19 pandemic. This hy-
pothesis is strongly supported due to the clustering of un-
usual skin lesions, the occurrence of familial cases despite
restrictions and reporting of similar cases from other parts
of affected areas in parallel with pandemic diffusion. The
swab negativity could be explained by the disappearance
of detectable viral presence after a brief asymptomatic
course. According to this hypothesis, the observed skin le-
sions can represent late manifestations of the COVID-19 in-
fection in young, healthy subjects, possibly due to an im-
munologic response (7). Colonna et al. reported four sim-
ilar cases; punch biopsy of the lesion in an 11-year-old girl
had dense lymphocytic perivascular and periadnexal in-
filtrates extending to the subcutis. The signs of vasculi-
tis were evident in small to medium-sized vessels with en-
dothelial cell swelling and red blood cell extravasation.
The clinical finding of acro-ischemia and vasculitis may
notbe an unusual manifestation of COVID-19 infection (14).

SARS-CoV-2 PCR was positive only in few cases with
these lesions. The test was neither taken due to the bur-
den of the pandemic nor the policy of the concerned re-
gion. Since PCR might be harmful due to presenting late

in the disease course, antibody-based tests might be useful.
If there were no apparent causes, these children would be
tested for SARS-CoV-2 by PCR or by serology if lesions lasted
for> 4weeks (11). Lesions are less commonly reported from
tropical countries due to vascular hyper-responsiveness to
cold, resulting in cutaneous inflammation or change in
the COVID-19-related thrombotic pattern and endothelial
damage. Although there are no treatment guidelines for
COVID-19-related, pernio-like lesions of the feet or hands,
high-potency topical corticosteroids may be helpful if the
lesions are causing discomfort. Severe cases of pernio-like
lesions were reported, which had a differential diagnosis
with insect or snake bite. These lesions could be found in
children with few symptoms (7, 11, 14) and the adult pa-
tients. They might have elevated D-dimer and deranged co-
agulation profile, which may be the expression of micro-
thrombosis due to endothelial damage and vascular ab-
normalities (9).

In two of the three case reports by Guarnari et al. (20),
two 14-year-old boys initially presented with perenio-like
rashes. Since their family tested SARS-CoV-2 positive, they
were also SARS-CoV-2 positive. In the third case, there was
an 18-year-old boy who developed similar lesions on the
acral part of feet with fever (38.5°C), and skin manifesta-
tions emerged after ten days. He had a history of close
contact with his COVID-19 positive grandfather. The dif-
ferential diagnosis of these pediatric COVID-19 skin lesions
included cold-induced skin injury, adverse drug reaction,
Ebstein-Barr virus, cytomegalo virus, and Parvo B19 virus
infection. Genovese et al. reported 22 cases (21 adults & 1
child), including one Italian 8-year-old girl with varicella
similar to exanthema in COVID-19 cases. Although Papulo-
vesicular exanthema appeared after three days of cough
and lasted for seven days, these rashes were not associated
with typical symptoms of varicella, such as pruritus, pain,
or burning sensation (15).

Morey-Olivé et al. reported a case of a two-month-old
girl presented with fever and pruritic urticarial rash of 4
days duration. These rashes were present all over except
for palms and soles. She had a history of contact with con-
firmed COVID-19, so she was tested positive for SARS-CoV-
2 PCR. These lesions were completely resolved in five days
(21). In adults, urticarial rashes were presented with the
onset of classic symptoms involved mainly trunk and was
associated with severe form of COVID-19 (10). Treatment is
usually symptomatic with anti-histaminics. The differen-
tial diagnosis is a drug-induced rash or acute idiopathic ur-
ticaria.

Morey-Olivé et al. also reported a case of a six-year-old
boy initially hospitalized for the evaluation of cholestatic
liver disease. After two weeks, his clinical symptoms wors-
ened, and he tested positive for SARS-CoV-2. After two days,
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he developed a maculopapular, erythematous, confluent,
nonpruritic rash with onset in the chest and neck spread-
ing to the whole body. These skin manifestations were re-
solved in five days with an improvement in the other symp-
toms (cholestasis) without specific treatment. The boy did
not show any classical symptoms of coronavirus infection
(21). In Spain, Galvan Casas Cetal. observed maculopapular
rashes in 47% cases of COVID19 patients with skin manifes-
tations. These rashes were usually accompanied by other
symptoms and had more severe COVID-19, more than 50%
of which had pruritus (10).

Duramaz et al. (12) from Turkey reported that 15%
of their young patients developed cutaneous manifesta-
tions. Their youngest patient was an eight-month-girl
with erythematous skin rash similar to roseola associated
with fever, which was disappeared in two days. Another
patient was an eleven-year-girl who had maculopapular
rashes disappeared in five days. Also, a seventeen-year-
old teenager had similar rashes after three days of treat-
ment with hydroxyl-chloroquine (HCQ), which was disap-
peared after stopping the drug. In the case of this boy; it
was difficult to decide whether the rashes were due to dis-
ease or drug. According to Olisova et al. (13), a girl who
tested COVID-19 positive after two days of fever had erythe-
matous macular rashes and purpuric eruptions on the up-
per eyelid and temporal region associated with the disap-
pearance of fever. Also, her tongue was slightly swollen
with prominent lingual papillae. These eruptions disap-
peared in three days without treatment. These vesicular,
maculopapular, and purpuric rashes might have a direct
cytopathic effect of SARS-CoV-2 or an indirect cytopathic
effect stimulated by cytokines. Differential diagnoses in-
clude other viral illnesses, such as measles, Epstein Barr
virus, and drug-induced exanthema (22).

Afifteen-day-old term neonate was admitted with fever
and mottling. He had no cough, runny nose, or gastroin-
testinal symptoms. On examination, he was vigilant with
tachycardia, tachypnoea (respiratory rate of 66), and mild
subcostal retraction, O, saturation was 93% (without oxy-
gen). Blood glucose, arterial blood gases, and chest X-ray
were normal. Septicemia was ruled out as sepsis screen
and blood, urine, and stool culture were negative. RT-PCR
for COVID-19 was positive. In this case, the mottling was at-
tributed to COVID-19 as septicemia was ruled out. Per lo-
cal policy test was conducted for parents, but the child was
tested for coronavirus and influenza. The child tested pos-
itive for COVID-19 and negative for influenza (23). Some
infants born to COVID-19 positive mothers had transient
rashes. These were maculopapular rashes to miliria-like
eruption, which were disappeared in a few days without
treatment (24). Erythema Multiforme (EM)-like lesion was
less frequently seen in adults and children. In a case se-
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ries by Recalcati et al. (7), two children developed erythe-
matopapular lesions on forearms after initial chilblain-like
lesions were resolved spontaneously.

Torrelo et al. reported erythema multiforme (EM)-like
lesions in pediatric chilblains related cases in his study.
They found no specific cause for these lesions, one of which
tested positive for SARS-CoV-2 PCR. There was perivascular,
perieccrine infiltrate, and no necrosis of keratinocytes in
skin biopsies of two patients. These features were not typ-
ical in EM. Immunohistochemistry for the above biopsies
showed granular positivity in endothelial cells and epithe-
lial cells of eccrine glands. These patients fully improved
in one to three weeks without complications (25).

We observed typical dengue fever-like pe-
techial/erythematous purpuric lesions in COVID-19 pa-
tients who had mild symptoms due to thrombogenic
vasculopathy, the deposition of complement compo-
nents, or COVID-19 spike glycoproteins (8). Differential
diagnoses include rashes due to other viral diseases, such
as dengue, scrub typhus, and drug-induced rash. Simi-
larly, livido/necrosis was not reported in children. These
manifestations may be explained by disseminated in-
travascular coagulation and deoxygenated venous blood
due to hypoxia (10).

Galvan Casas et al. attempted to categorize skin lesions
with the severity of illness. Disease severity had a pattern
of less severe disease in pseudo-chilblain to more severe in
livedoid presentations in the form of pneumonia, hospital-
ization, and intensive care requirements (10).

In PMIS, children are reported to have atypical or clas-
sical KD or toxic shock syndrome, such as polymorphic
rashes (16-18, 26, 27). Atypical or Classical Kawasaki disease
was previously reported to be associated with inciting in-
fectious disease due to the sudden rise of the COVID-19 pan-
demic (28). The WHO and CDC had proposed the case defi-
nition for PMIS (19).

Despite the unknown mechanism of skin manifesta-
tions, we proposed the role of the immune response,
complement system, and microvascular injury. Accord-
ing to the pathomechanisms proposed by Suchonwanit et
al., the skin manifestations are classified into two signifi-
cant types: (a) viral exanthems (b) vasculopathy: vasculi-
tis and thrombotic vasculopathy (29). Eosinophilia (drug-
related), with systemic symptoms, is a crucial differential
diagnosis. Treatment options are antibiotics and antiviral
drugs.

Clinical photographs and histological confirmation
of skin lesions in COVID pediatric cases were not pos-
sible due to limited resources like personal protective
equipment and manpower. Given that the evidence-
based science of COVID-19 and its skin manifestation
are at the early stage, it is crucial to report cutaneous
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manifestations in the present condition because it may
help us better understand and diagnose the disease.
http://[www.aad.org/covidregistry is an available online
registry for recording and understanding the COVID-19
skin manifestations (30).

4. Conclusions

Although cutaneous manifestations in COVID-19 are
non-specific, pseudo-chilblain and vesicular lesion may
currently be a useful indicator of the COVID-19 pandemic.
Identifying the skin markers for COVID-19 in mild or
asymptomatic patients may be helpful as an epidemiolog-
ical marker rather than for diagnosis.

Any unusual rash or typical rash with non-classical
findings of other illnesses such as varicella and dengue
may be associated with COVID-19. During this time, test-
ing for SARS-CoV-2 is conducted in case of any skin alter-
ations, which can be useful in early diagnosis of COVID-19
to break the chain of transmission. Significantly, the clin-
icians should be conscious of COVID-19-related skin mani-
festation in order to minimize misdiagnosis. They should
also differentiate if lesions are caused by COVID-19 or sec-
ondary to drugs.
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