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A systematic review on mucocutaneous manifestations of 
COVID-19 in children

Background: About 20% of patients with coronavirus disease 
2019 (COVID-19) present with mucocutaneous eruptions. Early 
skin or dermatological manifestations can help pediatricians 
prevent the spread of the disease by suspecting COVID-19 in 
asymptomatic or minimally symptomatic patients. 

Methods: PubMed, Scopus, Embase, Google Scholar, and the 
Nottingham University website were searched on Sep. 1st, 2020, 
to retrieve studies regarding COVID-19-related mucocutaneous 
manifestations in patients under the age of 18. 

Results: Data were extracted from 76 articles including 38,387 cases. 
Chilblain/pernio-like lesions were the most common dermatological 
manifestation, followed by multisystem inflammatory syndrome in 
children (MIS-C)/Kawasaki-like syndrome. Most dermatological 
signs were self-limited, presenting before, simultaneously with, 
or after other COVID-19 manifestations. In 40% of the affected 
children, these signs were the sole presentation of COVID-19. 

Conclusion: During the COVID-19 pandemic, each new 
mucocutaneous event in children, especially acral lesions with 
vascular color, should be considered a possible indicator of 
COVID-19.

Keywords: COVID-19, SARS-CoV-2, mucocutaneous manifestation, 
dermatologic manifestation, cutaneous manifestation, pediatric, children
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INTRODUCTION
Rationale 

In December 2019, an outbreak of Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 
in Wuhan, China, led to the rapid worldwide 
spread of coronavirus disease 2019 (COVID-19) 1. 
Children’s average viral incubation period is shorter 
than adults, necessitating further investigations 2. 
Human-to-human transmission is prevalent in the 
latent period by asymptomatic infected persons 
through respiratory droplets and other modes, 
particularly in pediatrics 3. The diagnostic test 
of COVID-19 is the RT-PCR of specimens from 
a nasopharyngeal swab, bronchoalveolar lavage 
(BAL), or tracheal aspirate. Spiral chest computed 
tomography (CT) illustrates ground-glass opacities, 
particularly on the lower lung lobes and periphery, 
in the typical form of COVID-19 3,4. Inflammatory 
markers (erythrocyte sedimentation rate [ESR], 
C-reactive protein [CRP], ferritin, and procalcitonin) 
surge in the majority of patients 5. Studies report 
that approximately 90% of children with COVID-19 
experience mild to moderate symptoms and have 
a better prognosis without hospitalization 1. 

In children, COVID-19 is divided into five 
categories according to disease severity: 1) 
asymptomatic or silent; 2) acute upper respiratory 
tract infection; 3) mild pneumonia; 4) severe 
pneumonia; 5) critical presentation. Between 9–15% 
of confirmed COVID-19 cases are asymptomatic 
in children 2. The most common symptoms among 
children are fever, sore throat, rhinorrhea, fatigue, 
conjunctivitis, headache, cough, shortness of 
breath, anosmia, ageusia, diarrhea, vomiting, and 
abdominal pain, and 20% of the patients present 
with skin eruptions 2. The common skin lesions are 
urticarial lesions, maculopapular rashes, vesicular 
eruptions, erythema multiforme-like lesions, 
pernio (chilblain)-like acral lesions, and transient 
livedo reticularis 2. Chilblain-Like Lesions (CLL) 
associated with COVID-19 (COVID toes) may be an 
overresponse of the skin to the cold in vulnerable 
children 6. In early May 2020, some published 
studies reported children with COVID-19 were 
affected with hyper-inflammatory syndromes, 
presenting with Kawasaki disease or atypical 
Kawasaki disease and toxic shock syndrome. This 
presentation was named multisystem inflammatory 
syndrome in children (MIS-C) associated with 

COVID-19 by the Centers for Disease Control 
and Prevention (CDC) 7. Early skin manifestations 
could be a useful clue to suspect the diagnosis 
of COVID-19 in asymptomatic or minimally 
symptomatic pediatric patients to prevent the 
infection’s spread in the community 8.

Studies in children have had almost the same 
results in adults in that the most common skin 
phenotypes were erythematous/maculopapular/
morbilliform rashes and chilblain-like acral 
patterns 9.

Objective

Skin lesions can be one of the MIS-C presentations. 
We can also stop complications caused by skin 
rash-like scars by identifying different types of 
skin manifestations in children and managing them 
promptly. There is an obvious need for the widest-
aspect systematic review to improve physicians’ 
clinical knowledge about skin manifestations and 
how to approach them in children.

PARTICIPANTS AND METHODS

Protocol and registration

This systematic review followed the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines 10.

Eligibility criteria

The Population-Intervention-Comparator-
Outcomes-Study (PICOS) design framework was 
used to identify eligible cases in this systematic 
review. Inclusion criteria were all types of studies 
reporting COVID-19-related mucocutaneous 
manifestations in patients aged 0–18 years old. Skin 
eruptions related to COVID-19, their treatment, or 
their correlation with protective behaviors were 
included. Cases were included in case of a clinical 
diagnosis of COVID-19 (suspected cases), confirmed 
RT-PCR, or positive serum antibody tests.

The exclusion criteria were all publications 
that did not meet the above criteria and those 
published in non-English literature. Unavailable 
articles, review articles, medical hypothesis articles, 
non-COVID-19 skin presentations, and skin 
manifestations due to non-COVID-19 treatment 
were also excluded (Figure 1, 2). 
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Information sources

PubMed (http://ncbi.nlm.nih.gov/pubmed), 
Scopus (http://www.scopus.com), Embase (http://
www.embase.com), and Google Scholar (https://
scholar.google.com/) were searched for the 
evidence. We also used the Nottingham University 
of United Kingdom website (http://nottingham.
ac.uk), which categorizes many valuable and trendy 
studies related to this work (Figure 3).

Search strategy

In this study, we used the following keywords: 

“pediatrics”, “paediatrics”, “children”, “child”, 
“baby”,  “newborn”,  “neonate”,  “toddler”, 
“infant”, “COVID-19”, “coronavirus disease 
2019”, “nCoV”, “2019-nCoV”, “COVID-19”, 
“COVID 2019”, “Wuhan coronavirus”, “novel 
coronavirus” and “mucocutaneous manifestation”, 
“skin manifestation”, “cutaneous reaction”, 
“ ‘ sk in  reac t ion” ,  “sk in  d isease” ,  “derm”, 
“dermatopathology”, “dermopathy”, “skin and 
connective tissue”, “skin lesion”, “cutaneous 
inflammation”,  “drug side effect”,  “rash”, 
“cutaneous”, “drug reaction”, “dermatitis”, “lesion”, 
“skin symptom”, “dermatitis”, “drug-related side 
effects”, “drug-related adverse reactions”, and 

Records identified through 
database searching (n=863), 

Embase (n=308), Scopus 
(n=197), PubMed (n=131), 

Google Scholar (n=227)

Additional records identified 
through other sources; 

Nottingham University of United 
Kingdom website (n =300)

Records after duplicates removed
(n=1013)

Records excluded
(n=845)

Full-text articles excluded, 
with reasons

(n = 92)

Records screened
(n=1013)

Full-text articles 
assessed for eligibility 

(n=168)

Studies included in 
qualitative synthesis 

(n=76)
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Figure 1. PRISMA flow diagram of the study.



Children with COVID-19-related dermatologic signs

243Iranian Journal of Dermatology, Vol 25, No 3, September 2022

alternative names. The search was completed on 
September 1, 2020; the search did not limit the 
admissions to any condition. First, 308 articles 
were extracted from Embase, 197 from Scopus, and 
131 from PubMed; our search on Google Scholar 
yielded 227 articles, bringing the total number 
of all retrieved articles to 863. Furthermore, 300 
studies from the Nottingham University of United 
Kingdom website were added.

Study selection

Endnote® X8 (Clarivate Analytics, Philadelphia, 
USA) was used for study screening and data 
extraction. All articles were dispensed to the 
inclusion and exclusion groups. In the first step, 
the titles and abstracts of the articles were screened 
and categorized by two independent reviewers. 
Then, the relevant ones were taken to the second 
step and underwent full-text screening, where 
the authors checked the full texts against the 
eligibility criteria. Any potential conflicts were 
resolved by consulting a third expert reviewer. 
Figure 1 shows this process in the PRISMA flow 
diagram. 

Data items

The data retrieved from each study included case 
characteristics, COVID-19 signs and symptoms, 
COVID-19 management, patient’s comorbidities, 
type and location of skin manifestations, time 
of onset of reactions, managements of reactions, 
resolution time, sample size, mean age, sex, the 
incidence of skin lesions, protective equipment, skin 
biopsy, and outcome. The data were summarized 
in four tables.

1200
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Include

Include

Exclude

Exclude

Total

Total

First step Second step Final step

Figure 2. PRISMA chart of the study.
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Figure 3. Percentage of records identified in different databases.
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RESULTS
Study selection

Eight hundred and twenty-four studies were 
collected from the databases, which were screened 
by the reviewers alongside approximately 300 
articles retrieved from the Nottingham University 
of United Kingdom website. After screening, the 
included articles were divided into four categories 
(Tables 1-4). In total, data from 76 articles with 
38,387 cases were extracted.

Study characteristics

Table 1 presents 110 cases with COVID-19-
related mucocutaneous manifestations from 53 
articles. This category includes 31 case reports 
and 22 case series.

Table 2 shows four studies with 37,794 cases, of 
which 16,662 reported cutaneous manifestations 
caused by changes in lifestyle during the COVID-19 
pandemic, like protective behaviors.

In Table 3, we present one case found in a 
case series study that reports mucocutaneous 
manifestations resulting from COVID-19 treatments.

Table 4 summarizes 481 cases of suspected 
COVID-19 with mucocutaneous manifestations 
extracted from 18 articles. This table includes 
cohort studies and high-population case series 
that could not be reported case by case.

Results of individual studies

Virus-related case report studies

According to the results of the case reports/case 
series (with less than 10 cases), a total of 110 patients 
with dermatologic manifestations were identified, of 
whom 48 (44%) were female and 61 (55.96%) were 
male. Gender was not reported in one case. The 
male/female ratio was 1.27. We assume that the 
incidence of cutaneous manifestations in children 
with COVID-19 is unrelated to gender. The mean 
age of the cases was 10.79 years (range: 5 months–18 
years). Among the reported comorbidities, three 
patients had a background of asthma 7,8,11–61.

Skin presentations

As per skin manifestations, chilblain/pernio-like 

lesions were the most common category identified 
in 57 (53.7%) patients, followed by MIS-C/
Kawasaki-like syndrome-related skin lesions in 
22 (20.7%), erythema multiforme-like lesions in 
six (5.6%), varicella-like exanthem/herpes zoster/
herpetiform erosions in six (5.6%), vascular rashes 
within the spectrum of livedo/purpura/necrosis in 
six (5.6%), urticaria in five (4.7%), and unspecified 
erythematous rashes in four (3.7%) patients. In 
four cases, the exact type of skin manifestation 
was not reported. 

Location of skin lesions

The most common location of skin lesions was 
the extremities, noticeably in chilblain/pernio-like 
lesions. Out of mucosal involvement in MIS-C/
Kawasaki-like syndrome, six cases demonstrated 
mucosal involvement in the genital area, eyes, 
and tongue, and 80% of urticarial reactions were 
generalized.

COVID-19-related features

Fifty-five cases confirmed with RT-PCR or 
serology were recognized. The screening test 
was not mentioned in ten cases. Among the 110 
patients, 67 had information related to systemic 
symptoms of COVID-19. Fever was the most 
common, reported in 50 (74.6%) patients. Other 
symptoms, including gastrointestinal symptoms 
(28, 41.7%), headache (14, 20.8%), respiratory 
symptoms (18, 26.8%), flu-like symptoms (22, 
32.8%), loss of consciousness (3, 4.4%), and anosmia 
(3, 4.4%), were also described.

The onset of skin manifestations

Out  o f  110  pa t ien ts ,  67  cases  prov ided 
information on the onset of skin manifestations, 
which occurred on average 12.47 days (incubation 
period: 2–60) after the onset of systemic symptoms. 
In nine cases (13.5%), skin lesions appeared at 
the same time, and in seven cases (10.5%), the 
skin lesions developed before other COVID-19 
manifestations. In 27 (40%) cases, skin eruptions 
were the sole manifestation of COVID-19. In other 
cases, dermatologic manifestations appeared after 
evident systemic symptoms of COVID-19 (24 
patients (36%)). 
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 d
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: d
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C
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 c
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 d
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 c
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9-year-old girl
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 c
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 c
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/ d
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 d
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 d
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 c
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ng
ue

N
eg

at
iv

e
N

ot
hi

ng

NM

M
ul

tis
ys

te
m

 
in

fla
m

m
at

or
y 

sy
nd

ro
m

e 
in

 c
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 c
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 c
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, t
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at
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13-year-old girl

R
es

pi
ra

to
ry

 
in

vo
lv

em
en

t, 
C

O
VI

D
-1

9 
PC

R
: 

-, 
co

nt
ac

t w
ith

 
C

O
VI

D
-1

9 
pa

tie
nt

: +

N
M

AD
H

D
11 days before biopsy

Ac
ra

l p
ur

pu
ric

 le
si

on
s 

(c
hi

lb
la

in
s)

, m
ild

 p
ai

n
Fe

et
, t

oe
s

Ba
sa

l v
ac

uo
la

r 
ch

an
ge

s,
 n

ec
ro

tic
 

ke
ra

tin
oc

yt
es

, 
sp

on
gi

os
is

, d
er

m
al

 
ed

em
a,

 s
up

er
fic

ia
l 

pe
riv

as
cu

la
r 

in
fla

m
m

at
io

n,
 

de
ep

 p
er

iv
as

cu
la

r 
in

fla
m

m
at

io
n,

 
ly

m
ph

oc
yt

ic
 

pa
nn

ic
ul

iti
s,

 
ly

m
ph

oc
yt

ic
 

in
fil

tra
tio

n 
of

 
ve

ss
el

s,
 p

ur
pu

ra
, 

ex
oc

yt
os

is
, 

pa
ra

ke
ra

to
si

s,
 

fib
rin

oi
d 

ne
cr

os
is

, 
th

ro
m

bi
 s

up
er

fic
ia

l 
de

rm
is

, t
hr

om
bi

 
de

ep
 d

er
m

is
, d

er
m

al
 

m
uc

in
, S

AR
S-

C
oV

-2
 

sp
ik

e 
pr

ot
ei

n 
(+

)

N
ot

hi
ng

56 days

Ta
bl

e 
1.

 C
on

tin
ue

d



Seirafianpour et al.

248 Iranian Journal of Dermatology © 2022 Iranian Society of Dermatology

Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

SA
R

S-
C

oV
-2

 
en

do
th

el
ia

l 
in

fe
ct

io
n 

ca
us

es
 

C
O

VI
D

-1
9 

ch
ilb

la
in

s:
 

hi
st

op
at

ho
lo

gi
ca

l, 
im

m
un

oh
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, t
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, d
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at
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, t
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at
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at
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 c
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l p
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, p
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, d
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at
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 p
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at
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 d
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 m
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 p
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11-year-old girl

In
te

rm
itt

en
t f

ev
er

, 
lo

ca
liz

ed
 p

ai
n,

 
C

O
VI

D
-1

9 
PC

R
: -

N
M

N
M

20 days before symptom

Er
yt

he
m

at
ou

s 
an

d 
du

sk
y 

5-
15

 m
m

 p
la

qu
es

Th
e 

la
te

ra
l 

m
ar

gi
n 

of
 th

e 
le

ft 
fo

ot
 a

nd
 

th
e 

do
rs

al
 

su
rfa

ce
 o

f t
he

 
le

ft 
se

co
nd

, 
th
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 m
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ve
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C
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+

Em
pi

ric
 a

nt
ib

io
tic

s,
 

m
et

hy
lp

re
dn

is
ol

on
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 c
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l e
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i-l
ik

e 
hy

pe
rin

fla
m

m
at

or
y 

sy
nd

ro
m

e:
 A

 n
ov

el
 

C
O

VI
D

 p
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 C
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 c
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l c
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, d
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, p
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f C
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re
la

te
d 

di
so

rd
er

s,
 

so
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ra
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 p
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ct
iv

iti
s,

 
re

sp
ira

to
ry

 d
is

tre
ss

, 
an

as
ar

ca
 e

de
m

a,
 

C
O

VI
D

-1
9 

PC
R

: 
+,

 th
ird

-d
ay

 H
R

C
T:

 
pa

tc
hy

 in
fil

tra
tio

n,
 

pl
eu

ra
l e

ffu
si

on
, 

gr
ou

nd
-g

la
ss

 o
pa

ci
ty

, 
an

d 
ha

lo
 s

ig
n 

in
 b

ot
h 

lu
ng

s,
 c

on
ta

ct
 w

ith
 

C
O

VI
D

-1
9 

pa
tie

nt
: +

Az
ith

ro
m

yc
in

 (s
in

gl
e 

do
se

), 
ce

ftr
ia

xo
ne

 (4
0 

m
g/

 k
g,

 B
ID

, d
ay

 1
 to

 3
), 

hy
dr

ox
yc

hl
or

oq
ui

ne
 (5

 
m

g/
 k

g 
da

ily
), 

ce
tir

iz
in

e 
(2

.5
 m

l d
ai

ly
), 

IV
IG

 (1
 g

/k
g 

da
y 

2)
, z

in
c 

gl
uc

on
at

e 
(2

0 
m

g 
da

ily
), 

al
bu

m
in

 (1
 g

/k
g 

of
 1

0%
 s

ol
ut

io
n,

 d
ay

 2
), 

vi
ta

m
in

 D
 (c

ho
le

ca
lc

ife
ro

l 
10

00
 IU

 o
ra

lly
 d

ai
ly

), 
m

er
op

en
em

 (3
0 

m
g/

kg
 

TD
S)

N
ot

hi
ng

2 days after other symptoms

Er
yt

he
m

at
ou

s 
m

ac
ul

op
ap

ul
ar

 e
ry

th
em

a 
m

ul
tif

or
m

 li
ke

 ta
rg

et
oi

d 
ra

sh
es

 w
ith

 fa
de

d 
ce

nt
er

s,
 e

ry
th

em
at

ou
s 

pa
tc

he
s,

 m
ild

ly
 

ed
em

at
ou

s 
sk

in

St
ar

te
d 

sy
m

m
et

ric
al

ly
 

fro
m

 th
e 

so
le

s 
an

d 
as

ce
nd

ed
 

to
 th

e 
tru

nk
, 

an
d 

fin
al

ly,
 to

 
th

e 
fa

ce
 a

nd
 

pa
lm

s

N
eg

at
iv

e
N

ot
hi

ng

5 days
Ta

bl
e 

1.
 C

on
tin

ue
d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

C
ut

an
eo

us
 

m
an

ife
st

at
io

ns
 in

 
C

O
VI

D
-1

9:
 A

 s
ki

n 
ra

sh
 in

 a
 c

hi
ld

12-year-old girl

Fe
ve

r, 
fa

tig
ue

, 
he

ad
ac

he
, C

O
VI

D
-1

9 
PC

R
: +

, C
he

st
 C

T 
sc

an
: N

L,
 c

on
ta

ct
 

w
ith

 C
O

VI
D

-1
9 

pa
tie

nt
: +

Pa
ra

ce
ta

m
ol

N
M

3 days after other 
symptoms

Pu
rp

ur
ic

 e
ru

pt
io

ns
 a

nd
 

er
yt

he
m

at
ou

s 
m

ac
ul

a 
ra

sh
es

, s
lig

ht
ly

 s
w

ol
le

n 
to

ng
ue

 a
nd

 ir
rit

at
ed

 
w

ith
 p

ro
no

un
ce

d 
lin

gu
al

 
pa

pi
lla

e

U
pp

er
 e

ye
lid

s,
 

ab
ov

e 
th

e 
ey

eb
ro

w
s 

an
d 

in
 te

m
po

ra
l 

re
gi

on
, t

on
gu

e

N
eg

at
iv

e
N

ot
hi

ng

3 days appearance

Sk
in

 fi
nd

in
gs

 in
 th

e 
C

O
VI

D
-1

9 
pa

nd
em

ic
 

in
 th

e 
R

eg
io

n 
of

 
M

ur
ci

a

<1-year-old 
boy

C
on

ta
ct

 w
ith

 
C

O
VI

D
-1

9 
pa

tie
nt

: +
, 

as
ym

pt
om

at
ic

N
M

N
M

First 
presentation

R
as

h
Tr

un
k,

 u
pp

er
 

lim
bs

N
M

N
M

NM

Sk
in

 fi
nd

in
gs

 in
 th

e 
C

O
VI

D
-1

9 
pa

nd
em

ic
 

in
 th

e 
R

eg
io

n 
of

 
M

ur
ci

a

5-year-old 
girl

C
O

VI
D

-1
9 

PC
R

: 
-, 

co
nt

ac
t w

ith
 

C
O

VI
D

-1
9 

pa
tie

nt
: +

, 
as

ym
pt

om
at

ic

N
M

N
M

First 
presentation

H
iv

es
G

en
er

al
N

M
N

M

NM

Sk
in

 fi
nd

in
gs

 in
 th

e 
C

O
VI

D
-1

9 
pa

nd
em

ic
 

in
 th

e 
R

eg
io

n 
of

 
M

ur
ci

a

1-year-old 
boy

C
O

VI
D

-1
9 

PC
R

: 
-, 

co
nt

ac
t w

ith
 

C
O

VI
D

-1
9 

pa
tie

nt
: +

, 
as

ym
pt

om
at

ic

N
M

N
M

First 
presentation

C
hi

lb
la

in
Fe

et
N

M
N

M

NM

Sk
in

 fi
nd

in
gs

 in
 th

e 
C

O
VI

D
-1

9 
pa

nd
em

ic
 

in
 th

e 
R

eg
io

n 
of

 
M

ur
ci

a

2-year-old 
girl

C
O

VI
D

-1
9 

PC
R

: 
-, 

co
nt

ac
t w

ith
 

C
O

VI
D

-1
9 

pa
tie

nt
: +

, 
as

ym
pt

om
at

ic

N
M

N
M

First 
presentation

H
iv

es
U

pp
er

 li
m

bs
N

M
N

M

NM

Sk
in

 fi
nd

in
gs

 in
 th

e 
C

O
VI

D
-1

9 
pa

nd
em

ic
 

in
 th

e 
R

eg
io

n 
of

 
M

ur
ci

a

16-year-old 
girl

C
on

ta
ct

 w
ith

 
C

O
VI

D
-1

9 
pa

tie
nt

: +
, 

as
ym

pt
om

at
ic

N
M

N
M

First 
presentation

C
hi

lb
la

in
Fe

et
N

M
N

M

NM

Sk
in

 fi
nd

in
gs

 in
 th

e 
C

O
VI

D
-1

9 
pa

nd
em

ic
 

in
 th

e 
R

eg
io

n 
of

 
M

ur
ci

a

5-year-old 
boy

Fe
ve

r,C
O

VI
D

-1
9 

PC
R

: -
, c

on
ta

ct
 w

ith
 

C
O

VI
D

-1
9 

pa
tie

nt
: +

N
M

N
M

2 days before 
symptoms

H
iv

es
G

en
er

al
N

M
N

M

NM

Sk
in

 fi
nd

in
gs

 in
 th

e 
C

O
VI

D
-1

9 
pa

nd
em

ic
 

in
 th

e 
R

eg
io

n 
of

 
M

ur
ci

a

<1-year-old 
girl

Fe
ve

r, 
re

sp
ira

to
ry

 
sy

m
pt

om
s,

C
O

VI
D

-1
9 

PC
R

: -
, c

on
ta

ct
 w

ith
 

C
O

VI
D

-1
9 

pa
tie

nt
: +

N
M

N
M

17 days after 
symptoms

R
as

h
Fa

ce
N

M
N

M

NM

Ta
bl

e 
1.

 C
on

tin
ue

d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

C
on

cu
rre

nt
 c

hi
lb

la
in

s 
an

d 
re

tin
al

 v
as

cu
lit

is
 

in
 a

 c
hi

ld
 w

ith
 

C
O

VI
D

-1
9

11-year-
old boy

C
O

VI
D

-1
9 

PC
R

: 
-, 

se
ro

lo
gy

 (I
gM

): 
-, 

(Ig
G

): 
+,

 re
tin

al
 

va
sc

ul
iti

s

N
M

N
M

14 days 
before

Ed
em

at
ou

s 
an

d 
er

yt
he

m
at

ou
s 

to
 

vi
ol

ac
eo

us
 p

la
qu

es
 

(c
hi

lb
la

in
s)

Bi
la

te
ra

l d
or

sa
l 

su
rfa

ce
s 

of
 th

e 
to

es
 

N
M

N
M

NM

Th
er

ap
y 

fo
r p

ro
ba

bl
e 

C
O

VI
D

-1
9 

as
so

ci
at

ed
 

er
yt

he
m

a 
pe

rn
io

-li
ke

 
le

si
on

s 
in

 p
ed

ia
tri

c 
ag

e:
 C

as
e 

re
po

rt

15-year-old girl

N
M

N
M

N
M

NM

C
irc

um
sc

rib
ed

 
er

yt
he

m
at

ou
s 

an
d 

ed
em

at
ou

s 
le

si
on

s,
 

bl
ui

sh
-re

d 
co

lo
r

D
or

sa
l 

su
rfa

ce
s 

of
 th

e 
to

es
 o

f t
he

 le
ft 

fo
ot

N
eg

at
iv

e

M
om

et
as

on
e 

fu
ro

at
e 

cr
ea

m
 

(o
nc

e 
a 

da
y)

, 
he

pa
rin

 g
el

 
(o

nc
e 

a 
da

y)

4 days treatment

C
O

VI
D

-1
9 

in
fla

m
m

at
or

y 
sy

nd
ro

m
e 

w
ith

 c
lin

ic
al

 
fe

at
ur

es
 re

se
m

bl
in

g 
Ka

w
as

ak
i d

is
ea

se

11-year-old boy

Fe
ve

r, 
so

re
 

th
ro

at
, r

hi
no

rrh
ea

, 
dr

y 
co

ug
h,

 
em

es
is

, d
ia

rrh
ea

, 
m

ya
lg

ia
, b

ila
te

ra
l 

co
nj

un
ct

iv
iti

s,
 

co
nf

us
io

n,
 s

ev
er

e 
he

ad
ac

he
, n

ec
k 

st
iff

ne
ss

, C
O

VI
D

-1
9 

PC
R

: +
, C

XR
: p

at
ch

y 
pe

rih
ila

r o
pa

ci
tie

s 
in

 
bo

th
 lu

ng
s

In
tu

ba
te

d,
 e

pi
ne

ph
rin

e,
 

no
re

pi
ne

ph
rin

e,
 

va
so

pr
es

si
n,

 v
an

co
m

yc
in

, 
ce

ftr
ia

xo
ne

, a
cy

cl
ov

ir,
 

cl
in

da
m

yc
in

, d
ox

yc
yc

lin
e,

 
ce

fe
pi

m
e,

 s
tre

ss
 d

os
e 

hy
dr

oc
or

tis
on

e,
 IV

IG
, 

IV
 c

or
tic

os
te

ro
id

s 
(fo

r 5
 

da
ys

)

Fe
br

ile
 

se
iz

ur
es

2 days after other symptoms

A 
po

ly
m

or
ph

ou
s 

ra
sh

, 
di

ffu
se

 m
ac

ul
op

ap
ul

ar
 

ra
sh

, d
es

qu
am

at
io

n 
of

 
fin

ge
rti

ps

To
rs

o,
 

ex
tre

m
iti

es
, 

fa
ce

N
eg

at
iv

e
N

M

NM

C
O

VI
D

-1
9 

in
fla

m
m

at
or

y 
sy

nd
ro

m
e 

w
ith

 c
lin

ic
al

 
fe

at
ur

es
 re

se
m

bl
in

g 
Ka

w
as

ak
i d

is
ea

se

7-year-old girl

Fe
ve

r, 
so

re
 th

ro
at

, 
se

ve
re

 a
bd

om
in

al
 

pa
in

, e
m

es
is

, 
di

ar
rh

ea
, c

on
ju

nc
tiv

al
 

er
yt

he
m

a,
 a

cu
te

 a
nd

 
se

ve
re

 il
ei

tis
 a

nd
 

co
lit

is
, a

lte
re

d 
m

en
ta

l 
st

at
us

, C
O

VI
D

-1
9 

PC
R

: +
, C

XR
: p

at
ch

y 
pe

rih
ila

r o
pa

ci
tie

s

IV
 c

or
tic

os
te

ro
id

s,
 o

ra
l 

gl
uc

oc
or

tic
oi

ds
N

ot
hi

ng

Same time with other 
symptoms

An
 e

ry
th

em
a 

m
ul

tif
or

m
e-

lik
e 

ra
sh

, c
ra

ck
ed

 li
ps

, 
an

d 
st

ra
w

be
rry

 to
ng

ue

Fa
ce

, t
ru

nk
, 

ba
ck

, l
ip

s,
 

to
ng

ue
N

eg
at

iv
e

N
M

NM
Ta

bl
e 

1.
 C

on
tin

ue
d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

SA
R

S-
C

O
V-

2 
in

fe
ct

io
n 

an
d 

Ka
w

as
ak

i 
di

se
as

e:
 C

as
e 

re
po

rt 
of

 a
 h

ith
er

to
 

un
re

co
gn

iz
ed

 
as

so
ci

at
io

n

6-year-old boy

Fe
ve

r, 
so

re
 th

ro
at

, 
as

th
en

ia
, v

om
iti

ng
 

an
d 

di
ar

rh
ea

, 
ab

do
m

in
al

 te
ns

io
n 

an
d 

pa
in

, r
es

pi
ra

to
ry

 
di

st
re

ss
, t

ac
hy

pn
ea

, 
ox

yg
en

 d
es

at
ur

at
io

n,
 

pa
ra

ly
tic

 il
eu

s,
 

C
O

VI
D

-1
9 

PC
R

: +
, 

C
XR

: p
ul

m
on

ar
y 

in
fil

tra
te

s 
at

 th
e 

rig
ht

 b
as

e 
an

d 
m

in
im

al
 p

er
ic

ar
di

al
 

ef
fu

si
on

, c
on

ta
ct

 w
ith

 
C

O
VI

D
-1

9 
pa

tie
nt

: +

Am
ox

ic
illi

n+
cl

av
ul

an
ic

 
ac

id
, c

ef
ot

ax
im

e 
(IV

 
on

 d
ay

 6
), 

pi
pe

ra
ci

llin
/

ta
zo

ba
ct

am
 a

nd
 

m
et

ro
ni

da
zo

le
 (I

V 
on

 d
ay

 
7)

, h
ig

h-
do

se
 IV

IG
 2

 g
/k

g,
 

hi
gh

-d
os

e 
ac

et
yl

sa
lic

yl
ic

 
ac

id
 (A

SA
 5

0 
m

g/
kg

/d
ay

), 
en

em
a,

 p
ol

ye
th

yl
en

e 
gl

yc
ol

, A
SA

 5
 m

g/
kg

/d
ay

 
th

er
ap

y 
(a

fte
r 4

8 
h 

of
 

ap
yr

ex
ia

)

N
ot

hi
ng

On day 6 of illness

Er
yt

he
m

at
ou

s 
ra

sh
 in

 
th

e 
ba

ck
 a

nd
 h

an
ds

, 
la

bi
al

 a
nd

 c
on

ju
nc

tiv
al

 
hy

pe
re

m
ia

Ba
ck

, h
an

ds
, 

la
bi

a
N

eg
at

iv
e

N
M

NM

Ka
w

as
ak

i d
is

ea
se

 
fe

at
ur

es
 a

nd
 

m
yo

ca
rd

iti
s 

in
 a

 
pa

tie
nt

 w
ith

 C
O

VI
D

-1
9

10-year-old boy

Fe
ve

r, 
fa

tig
ue

, 
di

ar
rh

ea
, c

ou
gh

, 
ra

sh
, c

on
ju

nc
tiv

iti
s,

 
m

ild
 c

ra
ck

in
g 

of
 

lip
s,

 e
ry

th
em

at
ou

s 
or

op
ha

ry
nx

, 
hy

po
te

ns
io

n,
 

C
O

VI
D

-1
9 

PC
R

: +

Ib
up

ro
fe

n 
(4

00
 m

g 
or

al
ly

), 
do

pa
m

in
e 

5 
μg

/k
g/

m
in

 
an

d 
tit

ra
te

d 
up

 to
 1

0 
μg

/
kg

/m
in

N
ot

hi
ng

NM

D
iff

us
e 

ra
sh

, a
pp

ea
re

d 
m

ild
ly

 e
ry

th
em

at
ou

s 
w

ith
 

bl
an

ch
in

g 
m

ac
ul

es
 a

nd
 

pa
tc

he
s

D
iff

us
e,

 m
os

t 
pr

om
in

en
t o

n 
ex

tre
m

iti
es

, 
tru

nk
, p

al
m

s,
 

so
le

s

N
M

N
eg

at
iv

e

NM

A 
no

ve
l p

ed
ia

tri
c 

m
ul

tis
ys

te
m

 
in

fla
m

m
at

or
y 

sy
nd

ro
m

e 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

pa
nd

em
ic

13-year-old boy

Fe
ve

r, 
he

ad
ac

he
, 

re
d 

ey
es

, s
ho

rtn
es

s 
of

 b
re

at
h,

 d
iff

us
e 

ab
do

m
in

al
 p

ai
n,

 
vo

m
iti

ng
 a

nd
 

di
ar

rh
ea

, c
on

ju
nc

tiv
al

 
in

je
ct

io
n,

 ta
ch

yc
ar

di
c,

 
hy

po
te

ns
iv

e,
 

ta
ch

yp
ne

ic
, 

SP
O

2:
97

%
, 

C
O

VI
D

-1
9 

PC
R

: -
, 

C
XR

: c
ar

di
om

eg
al

y,
 

C
O

VI
D

-1
9 

se
ro

lo
gy

: 
+

Va
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om
yc

in
, p

ip
er
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illi

n/
 

ta
zo

ba
ct

am
, n

 
va

so
pr

es
so

rs
, f

ur
os

em
id

e,
 

IV
IG

, m
et

hy
lp

re
dn

is
ol

on
e,

 
ce

ftr
ia

xo
ne

 a
nd

 
en

ox
ap

ar
in

 (f
or

 7
 d

ay
s)

, 
AS

A

M
ild

 a
st

hm
a

2 days after other symptoms
N

on
pr

ur
iti

c 
ra

sh
, l

ar
ge

 
ci

rc
ul

ar
 b

la
nc

hi
ng

 
pa

tc
he

s 
of

 e
ry

th
em

a,
 

sm
al

le
r s

ca
tte

re
d 

m
ac

ul
es

, e
ry

th
em

at
ou

s 
or

al
 m

uc
ou

s 
m

em
br

an
es

Kn
ee

, t
hi

gh
, 

ba
ck

, n
ec

kl
in

e,
 

m
ou

th
N

eg
at

iv
e

N
M

NM

Ta
bl

e 
1.

 C
on

tin
ue
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Ti
tle
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C
O
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D
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9 
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s 
an

d 
sy

m
pt

om
s

C
O

VI
D
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9 

m
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t
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’s
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m
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s
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pe

 o
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n 

m
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ife
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at
io

n

Lo
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tio
n 
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 s

ki
n 

m
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at
io

n
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in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

A 
no

ve
l p

ed
ia

tri
c 

m
ul

tis
ys

te
m

 
in

fla
m

m
at

or
y 

sy
nd

ro
m

e 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

pa
nd

em
ic

10-year-old girl

Fe
ve

r, 
so

re
 th

ro
at

, 
ra

sh
, a

bd
om

in
al

 p
ai

n,
 

vo
m

iti
ng

, d
ec

re
as

e 
ap

pe
tit

e,
 ta

ch
yc

ar
di

c,
 

bi
la

te
ra

l c
er

vi
ca

l 
ly

m
ph

ad
en

op
at

hy
, 

C
O

VI
D

-1
9 

PC
R

: -
, 

C
XR

: N
L,

 C
O

VI
D

-1
9 

se
ro

lo
gy

: +

Ib
up

ro
fe

n,
10

-m
L/

kg
 b

ol
us

 
of

 0
.9

%
 n

or
m

al
 s

al
in

e 
(N

S)
, s

te
ro

id
s,

 A
SA

N
eg

at
iv

e

Day 2 of illness

Pr
ur

iti
c 

ra
sh

, 
er

yt
he

m
at

ou
s,

 
m

ac
ul

op
ap

ul
ar

 le
si

on
s,

 
er

yt
he

m
at

ou
s,

 a
nn

ul
ar

 
le

si
on

s 
of

 v
ar

yi
ng

 s
iz

es
 

on
 th

ig
hs

, d
ry

 c
ra

ck
ed

 
lip

s

Pa
lm

s 
of

 b
ot

h 
ha

nd
s,

 a
rm

s,
 

th
ig

hs
, l

ip
s

N
eg

at
iv

e
N

M

NM

A 
no

ve
l p

ed
ia

tri
c 

m
ul

tis
ys

te
m

 
in

fla
m

m
at

or
y 

sy
nd

ro
m

e 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

pa
nd

em
ic

16-year-old girl

Fe
ve

r, 
he

ad
ac

he
, 

ab
do

m
in

al
 p

ai
n,

 
vo

m
iti

ng
, d

ia
rrh

ea
, 

ra
sh

, d
ec

re
as

ed
 

ap
pe

tit
e 

an
d 

ur
in

e 
ou

tp
ut

, t
ac

hy
ca

rd
ia

, 
hy

po
te

ns
io

n,
 

ta
ch

yp
ne

a,
 

SP
O

2:
96

%
, t

ra
ns

ie
nt

 
ile

us
, C

O
VI

D
-1

9 
PC

R
: -

, C
O

VI
D

-1
9 

se
ro

lo
gy

: +

N
or

m
al

 s
al

in
e 

(N
S)

 
bo

lu
s 

(1
5 

m
L/

kg
), 

m
et

hy
lp

re
dn

is
ol

on
e,

 
IV

IG
, v

an
co

m
yc

in
 a

nd
 

ce
ftr

ia
xo

ne
 (d

is
co

nt
in

ue
d 

af
te

r 4
8 

ho
ur

s 
of

 n
eg

at
iv

e 
cu

ltu
re

s)
, e

no
xa

pa
rin

N
eg

at
iv

e

30 days after other symptoms

D
ry

 m
uc

ou
s 

m
em

br
an

es
, d

ry
 c

ra
ck

ed
 

lip
s,

 e
ry

th
em

at
ou

s 
ra

sh
 to

 b
ot

h 
pa

lm
s 

an
d 

fin
ge

rs

Li
ps

, p
al

m
s,

 
fin

ge
rs

N
eg

at
iv

e
N

M

NM

A 
no

ve
l p

ed
ia

tri
c 

m
ul

tis
ys

te
m

 
in

fla
m

m
at

or
y 

sy
nd

ro
m

e 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

pa
nd

em
ic

4-year-old girl

Fe
ve

r, 
ab

do
m

in
al

 
pa

in
, r

as
h,

 
he

ad
ac

he
, t

hr
oa

t 
pa

in
, d

ec
re

as
e 

in
 o

ra
l 

in
ta

ke
, t

ac
hy

ca
rd

ic
, 

ta
ch

yp
ne

a,
 

SP
O

2:
95

%
, 

C
O

VI
D

-1
9 

PC
R

: +
, 

C
O

VI
D

-1
9 

se
ro

lo
gy

: 
+

Ac
et

am
in

op
he

n,
 n

or
m

al
 

sa
lin

e 
(N

S)
 b

ol
us

 2
0 

m
L/

kg
, p

ip
er

ac
illi

n/
ta

zo
ba

ct
am

, v
an

co
m

yc
in

, 
IV

IG
, m

et
hy

lp
re

dn
is

ol
on

e,
 

AS
A,

 c
ef

tri
ax

on
e

N
eg

at
iv

e
30 days after other 

symptoms

Pr
ur

iti
c 

ra
sh

 s
ta

rte
d 

di
ffu

se
, p

at
ch

y,
 

bl
an

ch
in

g 
er

yt
he

m
at

ou
s 

ra
sh

, e
ry

th
em

at
ou

s 
to

ng
ue

Ar
m

s,
 le

gs
, 

fa
ce

, t
or

so
, 

ex
tre

m
iti

es
 

sp
ar

in
g 

pa
lm

s 
an

d 
so

le
s,

 
to

ng
ue

N
eg

at
iv

e
N

M

NM

C
O

VI
D

-1
9 

an
d 

Ka
w

as
ak

i d
is

ea
se

: 
N

ov
el

 v
iru

s 
an

d 
no

ve
l 

ca
se

6-month-old girl

Fe
ve

r, 
fu

ss
in

es
s,

 
re

fu
sa

l t
o 

ea
t, 

m
ild

 c
on

ge
st

io
n,

 
ta

ch
yc

ar
di

a,
 

ta
ch

yp
ne

a,
 

SP
O

2:
10

0%
, l

im
bi

c-
sp

ar
in

g 
co

nj
un

ct
iv

iti
s,

 
irr

ita
bi

lit
y,

 m
ild

 
su

bc
os

ta
l r

et
ra

ct
io

ns
, 

C
XR

: f
ai

nt
 o

pa
ci

ty
 in

 
th

e 
le

ft 
m

id
lu

ng
 z

on
e,

 
C

O
VI

D
-1

9 
PC

R
: +

Si
ng

le
 d

os
e 

of
 2

 g
/

kg
 IV

IG
, h

ig
h-

do
se

 
ac

et
yl

sa
lic

yl
ic

 a
ci

d 
(A

SA
 

20
 m

g/
kg

 fo
ur

 ti
m

es
 d

ai
ly

)

N
ot

hi
ng

2 days after other symptoms

An
 e

ry
th

em
at

ou
s,

 
pr

ur
iti

c,
 b

lo
tc

hy
 

ra
sh

, d
ry

 c
ra

ck
ed

 
lip

s,
 a

 b
la

nc
hi

ng
, 

po
ly

m
or

ph
ou

s,
 

m
ac

ul
op

ap
ul

ar
 ra

sh
, 

sw
el

lin
g,

 to
ng

ue
 p

ap
illa

Li
ps

, h
an

ds
 

an
d 

lo
w

er
 

ex
tre

m
iti

es
 

pr
om

in
en

t, 
to

ng
ue

N
eg

at
iv

e
N

M

NM
Ta

bl
e 

1.
 C

on
tin

ue
d



Children with COVID-19-related dermatologic signs

257Iranian Journal of Dermatology, Vol 25, No 3, September 2022

Ti
tle

Case 
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C
O

VI
D
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9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

M
ul

tis
ys

te
m

 
in

fla
m

m
at

or
y 

sy
nd

ro
m

e 
in

 c
hi

ld
re

n 
(M

IS
-C

) a
ss

oc
ia

te
d 

w
ith

 2
01

9 
no

ve
l 

co
ro

na
vi

ru
s 

(S
AR

S-
C

oV
-2

) i
nf

ec
tio

n

10-year-old girl

Fe
ve

r, 
di

ffu
se

 
ab

do
m

in
al

 p
ai

n,
 

m
ul

tip
le

 e
pi

so
de

s 
of

 
w

at
er

y,
 n

on
-b

lo
od

y,
 

no
nm

uc
oi

d 
st

oo
ls

, 
pi

nk
 e

ye
s,

 le
th

ar
gy

, 
co

nj
un

ct
iv

al
 in

je
ct

io
n,

 
hy

po
te

ns
io

n,
 

C
O

VI
D

-1
9 

PC
R

: +

N
or

ep
in

ep
hr

in
e,

 IV
 

an
tib

io
tic

s 
(c

ef
tri

ax
on

e 
an

d 
lin

ez
ol

id
) f

or
 a

 to
ta

l 
of

 2
 d

ay
s,

 IV
IG

 (2
 g

/K
g)

, 
st

er
oi

ds
, e

no
xa

pa
rin

N
ot

hi
ng

4 days after other 
symptoms

A 
ge

ne
ra

liz
ed

 b
la

nc
hi

ng
 

ra
sh

G
en

er
al

iz
ed

N
eg

at
iv

e
N

M

NM

M
ul

tis
ys

te
m

 
in

fla
m

m
at

or
y 

sy
nd

ro
m

e 
in

 c
hi

ld
re

n 
(M

IS
-C

) a
ss

oc
ia

te
d 

w
ith

 2
01

9 
no

ve
l 

co
ro

na
vi

ru
s 

(S
AR

S-
C

oV
-2

) i
nf

ec
tio

n

6-year-old girl

Fe
ve

r, 
he

ad
ac

he
, 

vo
m

iti
ng

, a
bd

om
in

al
 

pa
in

, d
ia

rrh
ea

, 
co

nj
un

ct
iv

iti
s,

 
hy

po
te

ns
io

n,
 

re
sp

ira
to

ry
 fa

ilu
re

, 
C

O
VI

D
-1

9 
PC

R
: -

, 
C

O
VI

D
-1

9 
se

ro
lo

gy
 

(Ig
G

): 
+,

 c
on

ta
ct

 w
ith

 
C

O
VI

D
-1

9 
pa

tie
nt

: 
+,

 C
he

st
 C

T 
sc

an
: 

bi
la

te
ra

l i
nf

ilt
ra

te
s 

w
ith

 s
m

al
l p

le
ur

al
 

ef
fu

si
on

Pr
es

so
r s

up
po

rt,
 

in
tu

ba
tio

n 
an

d 
m

ec
ha

ni
ca

l 
ve

nt
ila

tio
n,

 b
ro

ad
-

sp
ec

tru
m

 IV
 a

nt
ib

io
tic

s 
(m

er
op

en
em

 a
nd

 
lin

ez
ol

id
), 

IV
IG

 (2
 g

/k
g)

, 
m

et
hy

lp
re

dn
is

ol
on

e,
 

en
ox

ap
ar

in
, t

oc
iliz

um
ab

 
(o

ne
 d

os
e 

of
 1

2 
m

g/
kg

) o
n 

da
y 

4 
of

 h
os

pi
ta

liz
at

io
n

N
ot

hi
ng

4 days after other symptoms

R
as

h 
N

M
N

M
N

M

NM

In
co

m
pl

et
e 

Ka
w

as
ak

i 
di

se
as

e 
as

 
pr

es
en

ta
tio

n 
of

 
C

O
VI

D
-1

9 
in

fe
ct

io
n 

in
 a

n 
in

fa
nt

: A
 c

as
e 

re
po

rt

5-month-old boy

H
ig

h-
sp

ik
in

g 
fe

ve
r, 

bi
la

te
ra

l n
on

-p
ur

ul
en

t 
co

nj
un

ct
iv

iti
s,

 
irr

ita
bi

lit
y,

 C
O

VI
D

-1
9 

PC
R

: +
, C

XR
: m

ild
 

op
ac

ity
 in

 ri
gh

t 
m

id
dl

e 
lu

ng
 z

on
e,

 
C

O
VI

D
-1

9 
PC

R
 o

f 
bo

th
 p

ar
en

ts
: +

IV
 c

ep
ha

lo
sp

or
in

 a
nd

 
pa

ra
ce

ta
m

ol
, I

VI
G

 (2
 g

/
kg

), 
or

al
 a

sp
iri

n 
(3

0 
m

g/
kg

 re
du

ce
d 

to
 3

 m
g/

kg
/

da
y 

af
te

r 4
8 

ho
ur

) a
nd

 
az

ith
ro

m
yc

in
 (1

0 
m

g/
kg

/
da

y 
co

nt
in

ue
d 

fo
r 5

 d
ay

s)

N
ot

hi
ng

Day 3 of illness
N

on
-p

ru
rit

ic
 

m
ac

ul
op

ap
ul

ar
 ra

sh
U

pp
er

 li
m

bs
, 

tru
nk

N
eg

at
iv

e
N

M

NM

A 
ch

ild
 c

on
fir

m
ed

 
C

O
VI

D
-1

9 
w

ith
 

on
ly

 s
ym

pt
om

s 
of

 
co

nj
un

ct
iv

iti
s 

an
d 

ey
el

id
 d

er
m

at
iti

s

2-years-old boy

C
on

ju
nc

tiv
iti

s,
 

C
O

VI
D

-1
9 

PC
R

: 
+,

 c
on

ta
ct

 w
ith

 
C

O
VI

D
-1

9 
pa

tie
nt

: +
, 

C
O

VI
D

-1
9 

se
ro

lo
gy

 
(Ig

G
): 

+,
 c

he
st

 C
T 

sc
an

: N
L

N
M

N
M

7 days after 
positive PCR

Ey
el

id
 d

er
m

at
iti

s
Ey

el
id

 
N

eg
at

iv
e

N
M

5 days

Ta
bl

e 
1.
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on

tin
ue

d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

H
yp

er
-in

fla
m

m
at

or
y 

sy
nd

ro
m

e 
in
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 c

hi
ld

 
w

ith
 C

O
VI

D
-1

9 
tre

at
ed

 s
uc

ce
ss

fu
lly

 
w

ith
 in

tra
ve

no
us

 
im

m
un

og
lo

bu
lin

 a
nd

 
to

ci
liz

um
ab

8-year-old boy

Fe
ve

r, 
co

ug
h,

 th
ro

at
 

pa
in

, i
nt

er
co

st
al

 
re

tra
ct

io
ns

, 
ta

ch
yc

ar
di

a,
 

hy
po

te
ns

io
n,

 w
ar

m
 

ex
tre

m
iti

es
, n

on
-

pu
ru

le
nt

 b
ul

ba
r 

co
nj

un
ct

iv
iti

s,
 te

nd
er

 
he

pa
to

m
eg

al
y,

 
ab

do
m

in
al

 d
is

te
nt

io
n,

 
C

XR
: r

ig
ht

 u
pp

er
 

an
d 

m
id

dl
e 

lo
be

 
in

fil
tra

te
s,

 C
O

VI
D

-1
9 

R
T-

PC
R

: +

C
ef

tri
ax

on
e 

an
d 

az
ith

ro
m

yc
in

 (D
ay

s 
4-

7)
, 

pi
pe

ra
ci

llin
-ta

zo
ba

ct
am

, 
do

xy
cy

cl
in

e,
 H

FN
C

, 
m

er
op

en
em

, v
an

co
m

yc
in

, 
cl

in
da

m
yc

in
, I

VI
G

 (2
 g

/
kg

), 
as

pi
rin

 (7
5 

m
g 

on
ce

 a
 

da
y)

, t
oc

iliz
um

ab
 (8

 m
g/

kg
 

IV
 o

ve
r 2

 h
ou

rs
)

N
ot

hi
ng

7 days after other symptoms

G
en

er
al

iz
ed

 n
on

-
pr

ur
iti

c 
er

yt
he

m
at

ou
s 

sk
in

 ra
sh

, p
er

iu
ng

ua
l 

pe
el

in
g 

of
 s

ki
n,

 c
ra

ck
ed

 
lip

s,
 s

tra
w

be
rry

 to
ng

ue
, 

ed
em

a 
of

 li
m

bs

G
en

er
al

iz
ed

, 
lip

s,
 to

ng
ue

, 
lim

bs
N

eg
at

iv
e

N
M

14 days

Ka
w

as
ak

i-l
ik

e 
sy

nd
ro

m
e 

as
 

an
 e

m
er

gi
ng

 
co

m
pl

ic
at

io
n 

of
 

SA
R

S-
C

oV
-2

 in
fe

ct
io

n 
in

 y
ou

ng
 a

du
lts

.

18-year-old boy

Ab
do

m
in

al
 p

ai
n,

 
fe

ve
r, 

vo
m

iti
ng

 
an

d 
di

ar
rh

ea
, 

in
cr

ea
se

d 
C

R
P,

 
th

ro
m

bo
cy

to
pe

ni
a,

 
hy

pe
rla

ct
at

em
ia

, 
SA

R
S-

C
oV

-2
 P

C
R

: +

kg
/m

in
) c

ry
st

al
lo

id
s/

do
bu

ta
m

in
e 

w
as

 in
iti

al
ly

 

pi
pe

ra
ci

llin
/ta

zo
ba

ct
am

, 
va

nc
om

yc
in

 a
nd

 
cl

in
da

m
yc

in

H
TN

, A
KI

3 days after other 
symptoms

Er
yt

he
m

at
ou

s 
m

ac
ul

op
ap

ul
ar

 ra
sh

To
rs

o,
 h

ea
d,

 
ne

ck
 a

nd
 

up
pe

r l
im

bs
N

M
N

M

2 days
Ta

bl
e 

1.
 C

on
tin

ue
d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

C
ut

an
eo

us
 e

nd
ot

he
lia

l 
dy

sf
un

ct
io

n 
an

d 
co

m
pl

em
en

t 
de

po
si

tio
n 

in
 

C
O

VI
D

-1
9

15-year-old boy

H
e 

re
m

ai
ne

d 
af

eb
ril

e 
an

d 
as

ym
pt

om
at

ic
, 

SA
R

S-
C

oV
-2

 P
C

R
: +

N
M

N
ot

hi
ng

First presentation

2 
ac

ra
l n

ec
ro

tic
 le

si
on

s

O
n 

th
e 

fo
ur

th
 

an
d 

fif
th

 
fin

ge
rs

 o
f t

he
 

le
ft 

ha
nd

In
fil

tra
te

 o
f 

ne
ut

ro
ph

ils
 a

nd
 

ly
m

ph
oc

yt
es

 o
f t

he
 

pe
riv

as
cu

la
r z

on
e 

an
d 

in
 th

e 
ad

ja
ce

nt
 

tis
su

e.
 T

he
 v

as
cu

la
r 

w
al

ls
 w

er
e 

th
ic

ke
ne

d 
by

 e
xu

da
tio

n 
of

 fi
br

in
 a

nd
 

in
fla

m
m

at
or

y 
ce

lls
, 

w
ith

 d
eg

en
er

at
io

n 
of

 e
nd

ot
he

lia
l c

el
ls

. 
th

ro
m

bo
si

s 
of

 
ve

ss
el

s,
 w

ith
 lu

m
in

al
 

fib
rin

 d
ep

os
its

 w
ith

 
fo

ca
l n

ec
ro

si
s.

 
Th

e 
de

rm
is

 
sh

ow
ed

 e
de

m
a,

 
in

fla
m

m
at

or
y 

in
fil

tra
te

s,
 a

nd
 

pe
riv

as
cu

la
r 

he
m

or
rh

ag
e.

 T
he

re
 

w
as

 e
xt

ra
va

sa
tio

n 
of

 re
d 

ce
lls

, n
uc

le
ar

 
du

st
, a

nd
 d

ep
os

its
 

of
 fi

br
in

 w
ith

in
 th

e 
ve

ss
el

s.

N
M

NM

Li
ve

do
 re

tic
ul

ar
is

 a
nd

 
ac

ro
cy

an
os

is
 a

s 
la

te
 m

an
ife

st
at

io
ns

 
of

 C
O

VI
D

-1
9 

in
 tw

o 
ca

se
s 

w
ith

 fa
m

ilia
l 

ag
gr

eg
at

io
n.

 P
ot

en
tia

l 
pa

th
og

en
ic

 ro
le

 o
f 

co
m

pl
em

en
t (

C
4c

).

12-year-old boy

C
at

ar
rh

, d
ry

 c
ou

gh
, 

fe
ve

r, 
R

T-
PC

R
 fo

r 
SA

R
S-

C
oV

-2
 a

nd
 

ot
he

r r
es

pi
ra

to
ry

 
vi

ru
se

s:
 -,

 S
AR

S-
C

oV
-2

 Ig
A:

 +

N
M

N
M

21 days after other 
symptoms

Ac
ro

cy
an

os
is

 a
nd

 li
ve

do
 

re
tic

ul
ar

is
Ex

tre
m

iti
es

C
hr

on
ic

 p
er

iv
as

cu
la

r 
in

fla
m

m
at

or
y 

in
fil

tra
te

 w
ith

 
pr

om
in

en
t 

en
do

th
el

iu
m

N
M

NM

Li
ve

do
 re

tic
ul

ar
is

 a
nd

 
ac

ro
cy

an
os

is
 a

s 
la

te
 m

an
ife

st
at

io
ns

 
of

 C
O

VI
D

-1
9 

in
 tw

o 
ca

se
s 

w
ith

 fa
m

ilia
l 

ag
gr

eg
at

io
n.

 P
ot

en
tia

l 
pa

th
og

en
ic

 ro
le

 o
f 

co
m

pl
em

en
t (

C
4c

).

14-year-old boy

H
ea

da
ch

e,
 a

 fe
ve

r o
f 

up
 to

 3
8.

5º
C

, g
en

er
al

 
m

al
ai

se
, a

 d
ry

 c
ou

gh
, 

an
d 

di
ar

rh
ea

, S
AR

S-
C

oV
-2

 Ig
G

: +
, S

AR
S-

C
oV

-2
 P

C
R

: -

N
M

N
M

14 days after other 
symptoms

Ac
ro

cy
an

os
is

 
Ex

tre
m

iti
es

N
M

N
M

NM

Ta
bl

e 
1.

 C
on

tin
ue

d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

Li
ve

do
 re

tic
ul

ar
is

 a
nd

 
ac

ro
cy

an
os

is
 a

s 
la

te
 m

an
ife

st
at

io
ns

 
of

 C
O

VI
D

-1
9 

in
 tw

o 
ca

se
s 

w
ith

 fa
m

ilia
l 

ag
gr

eg
at

io
n.

 P
ot

en
tia

l 
pa

th
og

en
ic

 ro
le

 o
f 

co
m

pl
em

en
t (

C
4c

).

10-year-old girl

Fe
ve

r, 
a 

dr
y 

co
ug

h,
 

as
th

en
ia

, a
nd

 
he

ad
ac

he
, R

T-
PC

R
 

fo
r S

AR
S-

C
oV

-2
:-,

 
SA

R
S-

C
oV

-2
 Ig

A:
 +

, 
Ig

M
: +

N
M

N
M

7 days after other 
symptoms

Li
ve

do
 re

tic
ul

ar
is

Ex
tre

m
iti

es
C

hr
on

ic
 

in
fla

m
m

at
or

y 
co

m
po

ne
nt

N
M

NM

Sk
in

 m
an

ife
st

at
io

ns
 in

 
C

O
VI

D
-1

9:
 A

 c
as

e 
se

rie
s 

of
 5

 p
at

ie
nt

s 

18-years-
old boy

Fe
ve

r, 
he

ad
ac

he
, 

si
nu

s 
pr

es
su

re
, 

an
os

m
ia

,
N

M
N

ot
hi

ng

NM

Pu
rp

le
, e

ry
th

em
at

ou
s 

m
ac

ul
es

O
n 

th
e 

le
ft 

fo
ur

 
to

es
N

M
N

M

Few days

Sk
in

 m
an

ife
st

at
io

ns
 in

 
C

O
VI

D
-1

9:
 A

 c
as

e 
se

rie
s 

of
 5

 p
at

ie
nt

s 

10-months 
boy

As
ym

pt
om

at
ic

 
N

M
N

M

First 
presentation

W
id

es
pr

ea
d 

er
yt

he
m

at
ou

s 
ra

sh
Bo

dy
 a

nd
 a

rm
s

N
M

N
M

10 days

H
er

pe
s 

zo
st

er
 

op
ht

ha
lm

ic
us

 in
 

C
O

VI
D

-1
9 

pa
tie

nt
s.

7-years-old girl

Fe
ve

r, 
m

al
ai

se
, a

nd
 

dr
y 

co
ug

h,
 C

O
VI

D
-1

9 
PC

R
: +

N
M

N
M

5 days after 
other symptoms

Bl
ep

ha
rit

is
 a

nd
 

co
nj

un
ct

iv
iti

s
Fa

ce
 

N
M

Ac
yc

lo
vi

r 2
0 

m
g/

kg
/5

 ti
m

es
/

da
y/

7 
da

ys

NM

H
er

pe
s 

zo
st

er
 

op
ht

ha
lm

ic
us

 in
 

C
O

VI
D

-1
9 

pa
tie

nt
s.

9-years-old boy

Fe
ve

r, 
di

ar
rh

ea
, a

nd
 

dr
y 

co
ug

h,
 C

O
VI

D
-1

9 
PC

R
: +

N
M

N
M

4 days after 
other symptoms

Bl
ep

ha
rit

is
 w

ith
 li

d 
ed

em
a 

an
d 

co
nj

un
ct

iv
iti

s
Fa

ce
 

N
M

Ac
yc

lo
vi

r 2
0 

m
g/

kg
/5

 ti
m

es
/

da
y/

7 
da

ys

NM

Va
ric

el
la

-li
ke

 e
xa

nt
he

m
 

as
so

ci
at

ed
 w

ith
 

C
O

VI
D

-1
9 

in
 a

n 
8-

ye
ar

-o
ld

 g
irl

: A
 

di
ag

no
st

ic
 c

lu
e?

8-year-old girl

M
ild

 c
ou

gh
, 

th
ro

m
bo

cy
to

pe
ni

a 
(p

la
te

le
t c

ou
nt

: 

fe
ve

r, 
C

O
VI

D
-1

9 
PC

R
: +

N
ot

hi
ng

N
M

3 days after 
other symptoms

Pa
pu

lo
ve

si
cu

la
r s

ki
n 

er
up

tio
n

Tr
un

k 
R

ef
us

ed
 a

 s
ki

n 
bi

op
sy

N
ot

hi
ng

7 days

U
rti

ca
ria

 in
 a

n 
in

fa
nt

 
w

ith
 S

AR
S-

C
oV

-2
 

po
si

tiv
ity

.

6-month-boy

As
ym

pt
om

at
ic

, 
C

O
VI

D
-1

9 
PC

R
: +

Be
ta

m
et

ha
so

ne
 (s

ol
ub

le
 

ta
bl

et
s,

 0
.5

 m
g/

d 
fo

r 
N

M

14 days after 
other symptoms

G
ia

nt
 u

rti
ca

ria
, w

ith
 

m
ul

tip
le

 le
si

on
s

Tr
un

k 
an

d 
lim

bs
N

M
N

M

NM
Ta

bl
e 

1.
 C

on
tin

ue
d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

Sp
ec

ia
l d

er
m

at
ol

og
ic

al
 

pr
es

en
ta

tio
n 

of
 

pe
di

at
ric

 m
ul

tis
ys

te
m

 
in

fla
m

m
at

or
y 

sy
nd

ro
m

e 
re

la
te

d 
to

 
C

O
VI

D
-1

9:
 e

ry
th

em
a 

m
ul

tif
or

m
e.

13-year-old boy

Fe
ve

r a
lo

ng
 w

ith
 

ab
do

m
in

al
 a

nd
 

th
or

ac
ic

 p
ai

n,
 

od
yn

od
ys

ph
ag

ia
., 

C
O

VI
D

-1
9 

PC
R

: -
, 

C
O

VI
D

-1
9 

se
ro

lo
gy

 
(Ig

A,
 Ig

G
): 

+,
 c

he
st

 
C

T 
sc

an
: b

ib
as

al
 

pn
eu

m
on

ia

Pa
ra

ce
ta

m
ol

 s
ta

rte
d 

on
 d

ay
 1

, a
zi

th
ro

m
yc

in
 

st
ar

te
d 

on
 d

ay
 2

N
ot

hi
ng

Same time with other 
symptoms.

Fo
ur

 is
ol

at
ed

 ro
un

d 
pa

pu
la

r l
es

io
ns

Le
ft 

sh
ou

ld
er

N
M

N
M

7 days

Er
yt

he
m

a 
m

ul
tif

or
m

e-
lik

e 
le

si
on

s 
in

 c
hi

ld
re

n 
an

d 
C

O
VI

D
-1

9.

12 years old boy

As
ym

pt
om

at
ic

, 
C

O
VI

D
-1

9 
PC

R
= 

-
N

M
N

M

First presentation

Er
yt

he
m

a 
m

ul
tif

or
m

e 
le

si
on

s

El
bo

w
s,

 k
ne

es
, 

fo
re

ar
m

s,
 

an
kl

es
, d

or
sa

l 
an

d 
la

te
ra

l 
fe

et
, h

an
ds

, 
ea

rs

In
te

rfa
ce

 d
er

m
at

iti
s 

w
ith

 s
up

er
fic

ia
l a

nd
 

de
ep

 p
er

iv
as

cu
la

r 
ly

m
ph

oc
yt

ic
 

in
fla

m
m

at
io

n,
 

M
od

er
at

e 
ex

oc
yt

os
is

 
w

ith
 v

ac
uo

la
r 

ch
an

ge
s 

an
d 

sp
on

gi
os

is

To
pi

ca
l 

co
rti

co
st

er
oi

ds

7-21 days

Er
yt

he
m

a 
m

ul
tif

or
m

e-
lik

e 
le

si
on

s 
in

 c
hi

ld
re

n 
an

d 
C

O
VI

D
-1

9.

17 years old boy

M
ild

 re
sp

ira
to

ry
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

M

NM

Er
yt

he
m

a 
m

ul
tif

or
m

e 
le

si
on

s

El
bo

w
s,

 k
ne

es
, 

do
rs

al
 fe

et
, 

ha
nd

s

Su
pe

rfi
ci

al
 a

nd
 

de
ep

 p
er

iv
as

cu
la

r 
in

fla
m

m
at

io
n 

an
d 

va
sc

ul
ar

 e
ct

as
ia

, 
m

ild
 e

xo
cy

to
si

s,
 

va
cu

ol
ar

 c
ha

ng
es

, 
an

d 
sp

on
gi

os
is

O
ra

l 
co

rti
co

st
er

oi
ds

7-21 days

Er
yt

he
m

a 
m

ul
tif

or
m

e-
lik

e 
le

si
on

s 
in

 c
hi

ld
re

n 
an

d 
C

O
VI

D
-1

9.

11-years-old 
girl

M
ild

 G
I s

ym
pt

om
s,

 
C

O
VI

D
-1

9 
PC

R
: +

N
o 

tre
at

m
en

t
N

M
NM

Er
yt

he
m

a 
m

ul
tif

or
m

e 
le

si
on

s

El
bo

w
s,

 k
ne

es
, 

th
ig

hs
, a

rm
s,

 
fo

re
ar

m
s,

 le
gs

, 
an

kl
es

, d
or

sa
l 

fe
et

 a
nd

 h
an

ds

N
o 

bi
op

sy
N

o 
tre

at
m

en
t

7-21 days

Er
yt

he
m

a 
m

ul
tif

or
m

e-
lik

e 
le

si
on

s 
in

 c
hi

ld
re

n 
an

d 
C

O
VI

D
-1

9.

15-years-
old boy

M
ild

 re
sp

ira
to

ry
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

o 
tre

at
m

en
t

N
M

NM

Er
yt

he
m

a 
m

ul
tif

or
m

e 
le

si
on

s

El
bo

w
s,

 k
ne

es
, 

fo
re

ar
m

s,
 

an
kl

es
, d

or
sa

l 
fe

et
, h

an
ds

N
o 

bi
op

sy
N

o 
tre

at
m

en
t

7-21 days

At
yp

ic
al

 e
ry

th
em

a 
m

ul
tif

or
m

e 
pa

lm
ar

 
pl

aq
ue

s 
le

si
on

s 
du

e 
to

 S
ar

s-
C

ov
-2

.

17-year-
old patient

M
ild

 C
O

VI
D

 -1
9 

sy
m

pt
om

s
Vi

ta
m

in
 C

N
ot

hi
ng

15 days 
after

Er
yt

he
m

at
ou

s 
m

ac
ul

op
ap

ul
ar

, a
ty

pi
ca

l 
ta

rg
et

oi
d,

 e
ru

pt
io

n 
(e

ry
th

em
a 

m
ul

tif
or

m
e)

Pa
lm

s
N

M
N

M

NM

D
er

m
os

co
py

 o
f 

ch
ilb

la
in

-li
ke

 
le

si
on

s 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

ou
tb

re
ak

: 
A 

m
ul

tic
en

te
r s

tu
dy

 o
n 

10
 p

at
ie

nt
s

11-year-old 
boy

So
m

e 
sy

st
em

ic
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

ot
hi

ng

33 days after

Er
yt

he
m

at
ou

s-
ed

em
at

ou
s

Fe
et

D
er

m
os

co
py

: 
ba

ck
gr

ou
nd

: 
er

yt
he

m
at

ou
s,

 
ve

ss
el

s:
 li

ne
ar

N
M

NM

Ta
bl

e 
1.

 C
on

tin
ue

d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

D
er

m
os

co
py

 o
f 

ch
ilb

la
in

-li
ke

 
le

si
on

s 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

ou
tb

re
ak

: 
A 

m
ul

tic
en

te
r s

tu
dy

 o
n 

10
 p

at
ie

nt
s

13-year-old 
boy

So
m

e 
sy

st
em

ic
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

ot
hi

ng

34 days after

Bl
is

te
rin

g
Fe

et

D
er

m
os

co
py

: 
ba

ck
gr

ou
nd

: 
co

pp
er

y 
re

d,
 

ve
ss

el
s:

 
he

m
or

rh
ag

ic
 d

ot
s,

 
lin

ea
r

N
M

NM

D
er

m
os

co
py

 o
f 

ch
ilb

la
in

-li
ke

 
le

si
on

s 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

ou
tb

re
ak

: 
A 

m
ul

tic
en

te
r s

tu
dy

 o
n 

10
 p

at
ie

nt
s

12-year-old girl

So
m

e 
sy

st
em

ic
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

ot
hi

ng

12 days after

Er
yt

he
m

at
ou

s-
ed

em
at

ou
s

Fe
et

 

D
er

m
os

co
py

: 
ba

ck
gr

ou
nd

: 
co

pp
er

y 
re

d,
 

ve
ss

el
s:

 
he

m
or

rh
ag

ic
 d

ot
s

N
M

NM

D
er

m
os

co
py

 o
f 

ch
ilb

la
in

-li
ke

 
le

si
on

s 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

ou
tb

re
ak

: 
A 

m
ul

tic
en

te
r s

tu
dy

 o
n 

10
 p

at
ie

nt
s

14-year-old girl

So
m

e 
sy

st
em

ic
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

ot
hi

ng

10 days after

Er
yt

he
m

at
ou

s-
ed

em
at

ou
s,

 c
ru

st
s,

 
un

st
ru

ct
ur

ed
 p

ur
pl

e 
bu

lla
e

Fe
et

D
er

m
os

co
py

: 
ba

ck
gr

ou
nd

: 
co

pp
er

y 
re

d,
 

ve
ss

el
s:

 
he

m
or

rh
ag

ic
 d

ot
s

N
M

NM

D
er

m
os

co
py

 o
f 

ch
ilb

la
in

-li
ke

 
le

si
on

s 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

ou
tb

re
ak

: 
A 

m
ul

tic
en

te
r s

tu
dy

 o
n 

10
 p

at
ie

nt
s

13-year-old 
boy

So
m

e 
sy

st
em

ic
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

ot
hi

ng

12 days after

Bl
is

te
rin

g,
 c

ru
st

s,
 

un
st

ru
ct

ur
ed

 p
ur

pl
e 

ar
ea

s
Fe

et
 

D
er

m
os

co
py

: 
ba

ck
gr

ou
nd

: 
co

pp
er

y 
re

d,
 

ve
ss

el
s:

 
he

m
or

rh
ag

ic
 d

ot
s,

 
gl

om
er

ul
ar

 v
es

se
ls

,

N
M

NM

D
er

m
os

co
py

 o
f 

ch
ilb

la
in

-li
ke

 
le

si
on

s 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

ou
tb

re
ak

: 
A 

m
ul

tic
en

te
r s

tu
dy

 o
n 

10
 p

at
ie

nt
s

11-year-old girl

So
m

e 
sy

st
em

ic
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

ot
hi

ng

10 days after

Er
yt

he
m

at
ou

s-
ed

em
at

ou
s,

 
un

st
ru

ct
ur

ed
 p

ur
pl

e 
ar

ea
s

H
an

ds
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ee
t

D
er

m
os

co
py

: 
ba

ck
gr

ou
nd

: 
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pp
er

y 
re

d 
irr

eg
ul

ar
 li

ne
ar

 
ve

ss
el

s,
 c

ut
ic

ul
ar

 
ve

ss
el

s,
 v

es
se

ls
 

w
ith

 b
ra

nc
he

s,
 

m
ul

tip
le

 s
ho

rt 
ve

ss
el

s 
ar

ra
ng

ed
 

pe
rp

en
di

cu
la

rly

N
M

NM

D
er

m
os

co
py

 o
f 
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ilb

la
in

-li
ke

 
le

si
on

s 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

ou
tb

re
ak

: 
A 

m
ul

tic
en

te
r s

tu
dy

 o
n 

10
 p

at
ie

nt
s

13-year-old girl

So
m

e 
sy

st
em

ic
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

ot
hi

ng

15 days after

Er
yt

he
m

at
ou

s-
ed

em
at

ou
s

H
an

ds
 

D
er

m
os

co
py

: 
ba

ck
gr

ou
nd

: 
er

yt
he

m
at

ou
s,

 
ve

ss
el

s:
 

he
m

or
rh

ag
ic

 d
ot

s,
 

irr
eg

ul
ar

 d
ot

s,
 

cu
tic

ul
ar

 v
es

se
ls

N
M

NM
Ta

bl
e 

1.
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

D
er

m
os

co
py

 o
f 

ch
ilb

la
in

-li
ke

 
le

si
on

s 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

ou
tb

re
ak

: 
A 

m
ul

tic
en

te
r s

tu
dy

 o
n 

10
 p

at
ie

nt
s

12-year-old boy

So
m

e 
sy

st
em

ic
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

ot
hi

ng

6 days after

Er
yt

he
m

at
ou

s-
ed

em
at

ou
s,

 ro
un

d,
 

br
ow

n 
un

st
ru

ct
ur

ed
 a

re
a 

w
ith

 a
 h

al
o

Fe
et

 

D
er

m
os

co
py

: 
ba

ck
gr

ou
nd

: 
co

pp
er

y 
re

d,
 

ve
ss

el
s:

 
he

m
or

rh
ag

ic
 d

ot
s,

 
irr

eg
ul

ar
 li

ne
ar

 
ve

ss
el

s

N
M

NM

D
er

m
os

co
py

 o
f 

ch
ilb

la
in

-li
ke

 
le

si
on

s 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

ou
tb

re
ak

: 
A 

m
ul

tic
en

te
r s

tu
dy

 o
n 

10
 p

at
ie

nt
s

13-year-old 
boy

So
m

e 
sy

st
em

ic
 

sy
m

pt
om

s,
 

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

ot
hi

ng

17 days after

Er
yt

he
m

at
ou

s-
ed

em
at

ou
s

Fe
et

 
D

er
m

os
co

py
: 

ba
ck

gr
ou

nd
: 

er
yt

he
m

at
ou

s 
do

tte
d

N
M

NM

Ac
ro

-is
ch

em
ic

 le
si

on
s 

as
so

ci
at

ed
 w

ith
 

ex
tre

m
el

y 
el

ev
at

ed
 

D
-D

im
er

 in
 a

 c
hi

ld
 

du
rin

g 
th

e 
C

O
VI

D
-1

9 
pa

nd
em

ic

10-year-old boy

D
ry

 c
ou

gh
, f

ev
er

, R
T-

PC
R

 a
nd

 a
 S

AR
S-

C
oV

-2
 Ig

M
/Ig

G
: -

N
M

N
ot

hi
ng

Same time with other 
symptoms

Ac
ra

l l
es

io
ns

 s
im

ila
r 

to
 a

cr
o-

is
ch

em
ia

, 
Er

yt
he

m
at

ou
s–

pu
rp

ur
ic

 
le

si
on

s 
an

d 
su

pe
rfi

ci
al

 
cr

us
ts

To
es

 o
f b

ot
h 

fe
et

Va
cu

ol
ar

 
de

ge
ne

ra
tio

n 
in

 th
e 

ba
sa

l e
pi

de
rm

al
 

la
ye

r, 
su

pe
rfi

ci
al

 a
nd

 
de

ep
 p

er
iv

as
cu

la
r 

ly
m

ph
oc

yt
ic

 
in

fil
tra

te
s,

 s
w

ol
le

n 
en

do
th

el
iu

m
, 

ed
em

a,
 fi

br
in

 a
nd

 
ex

tra
va

sa
tio

n 
of

 re
d,

 
bl

oo
d 

ce
lls

 in
 th

e 
pa

pi
lla

ry
 d

er
m

is
.

N
M

28 days

Ta
bl

e 
1.

 C
on
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d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

Th
e 

di
ffe

rin
g 

pa
th

op
hy

si
ol

og
ie

s 
th

at
 u

nd
er

lie
 

C
O

VI
D

-1
9a

ss
oc

ia
te

d 
pe

rn
io

si
s 

an
d 

th
ro

m
bo

tic
 re

tif
or

m
 

pu
rp

ur
a:

 A
 c

as
e 

se
rie

s

16-year-old boy

C
O

VI
D

-1
9 

PC
R

: -
N

M
N

M

First presentation

Bi
la

te
ra

l p
ai

nf
ul

 
pe

rn
io

tic
-li

ke
 p

la
qu

es
, 

ar
ea

s 
of

 u
lc

er
at

io
n 

an
d 

fo
ca

l t
ar

ge
to

id
 a

re
as

To
es

 o
f b

ot
h 

fe
et

Pa
pi

lla
ry

 d
er

m
al

 
ed

em
a,

 d
en

se
 

su
pe

rfi
ci

al
 a

nd
 

de
ep

 a
ng

io
ce

nt
ric

 
ly

m
ph

oc
yt

ic
, 

hi
st

io
cy

tic
 in

fil
tra

tio
n 

an
d 

m
on

on
uc

le
ar

-
ce

ll-
do

m
in

an
t 

in
te

rfa
ce

 d
er

m
at

iti
s 

su
rro

un
de

d 
an

d 
in

fil
tra

te
d 

th
e 

bl
oo

d 
ve

ss
el

s 
an

d 
w

er
e 

ad
ja

ce
nt

 to
 

th
e 

ec
cr

in
e 

co
il,

 
du

ct
s 

an
d 

gl
an

ds
. 

R
en

ifo
rm

 a
nd

 
se

rp
ig

in
ou

s 
nu

cl
ei

 
an

d 
in

tra
cy

to
pl

as
m

ic
 

ce
llu

la
r d

eb
ris

 in
 

hi
st

io
cy

te
s.

 F
ib

rin
 

de
po

si
tio

n,
 re

tic
ul

ar
 

de
rm

al
-b

as
ed

 b
lo

od
 

ve
ss

el
s.

N
M

NM

C
om

m
en

t o
n 

‘tw
o 

ca
se

s 
of

 C
O

VI
D

-1
9 

pr
es

en
tin

g
w

ith
 a

 c
lin

ic
al

 p
ic

tu
re

 
re

se
m

bl
in

g 
ch

ilb
la

in
: 

fir
st

re
po

rt 
fro

m
 th

e 
M

id
dl

e 
Ea

st
’: 

pe
rn

io
 u

nr
el

at
ed

 to
 

C
O

VI
D

-1
9

16-year-old girl

As
ym

pt
om

at
ic

PC
R

 a
nd

 s
er

ol
og

y:
 -

N
M

N
M

First presentation
Er

yt
he

m
at

ou
s–

vi
ol

ac
eo

us
 p

ap
ul

es
D

is
ta

l j
oi

nt
s

N
o 

bi
op

sy
N

M

1 week

C
om

m
en

t o
n 

‘tw
o 

ca
se

s 
of

 C
O

VI
D

-1
9 

pr
es

en
tin

g
w

ith
 a

 c
lin

ic
al

 p
ic

tu
re

 
re

se
m

bl
in

g 
ch

ilb
la

in
: 

fir
st

re
po

rt 
fro

m
 th

e 
M

id
dl

e 
Ea

st
’: 

pe
rn

io
 u

nr
el

at
ed

 to
 

C
O

VI
D

-1
9

16-year-old boy

As
ym

pt
om

at
ic

PC
R

 a
nd

 s
er

ol
og

y:
 -

N
M

N
M

First presentation

Er
yt

he
m

at
ou

s 
m

ac
ul

es
 

an
d 

re
dd

is
h 

pa
pu

le
s 

w
ith

 a
n 

or
an

ge
 h

ue
, 

sl
ig

ht
 e

de
m

a,
 d

is
cr

et
e 

bl
an

ch
in

g

H
an

ds
, f

in
ge

rs
N

o 
bi

op
sy

N
M

1 week
Ta

bl
e 

1.
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

Sk
in

 s
ig

ns
 

re
se

m
bl

in
g 

va
sc

ul
ar

 
ac

ro
sy

nd
ro

m
es

 
du

rin
g 

th
e 

C
O

VI
D

-1
9 

ou
tb

re
ak

 in
 It

al
y

16-year-old 
girl

Ph
ar

yn
go

dy
ni

a
N

M
Al

op
ec

ia
 

ar
ea

ta
 

un
iv

er
sa

lis

2 weeks 
after

Pa
in

fu
l e

ry
th

em
at

ou
s 

pl
aq

ue
s

Bo
th

 h
ee

ls
N

o 
bi

op
sy

Em
ol

lie
nt

s 
an

d 
or

al
 

pa
ra

ce
ta

m
ol

.

NM

Sk
in

 s
ig

ns
 

re
se

m
bl

in
g 

va
sc

ul
ar

 
ac

ro
sy

nd
ro

m
es

du
rin

g 
th

e 
C

O
VI

D
-1

9 
ou

tb
re

ak
 in

 It
al

y

18-year-old 
girl

As
ym

pt
om

at
ic

N
M

N
eg

at
iv

e

First 
presentation

Er
yt

he
m

at
ou

s 
pl

aq
ue

s,
 

er
yt

he
m

at
ou

s 
co

nf
lu

en
t 

pa
pu

le
s,

 it
ch

in
g 

an
d 

pa
in

Ex
te

ns
or

 
su

rfa
ce

 o
f h

er
 

to
es

, b
ot

h 
he

el
s

N
o 

bi
op

sy
Em

ol
lie

nt
s 

an
d 

or
al

 
pa

ra
ce

ta
m

ol

NM

M
an

ag
em

en
t o

f 
pe

rn
io

-li
ke

 c
ut

an
eo

us
 

m
an

ife
st

at
io

ns
 in

 
ch

ild
re

n 
du

rin
g 

th
e 

ou
tb

re
ak

 o
f C

O
VI

D
-1

9

5-year-old 
boy

Fe
ve

r, 
C

O
VI

D
-1

9 
PC

R
 a

nd
 s

er
ol

og
y:

 -
N

M
N

M

3 weeks 
after

Itc
hy

 s
w

el
lin

g,
 re

dn
es

s,
 

fla
ki

ng
To

es
 

N
M

N
M

NM

M
an

ag
em

en
t o

f 
pe

rn
io

-li
ke

 c
ut

an
eo

us
 

m
an

ife
st

at
io

ns
 in

 
ch

ild
re

n 
du

rin
g 

th
e 

ou
tb

re
ak

 o
f C

O
VI

D
-1

9

12-year-old 
girl

Fe
ve

r, 
C

O
VI

D
-1

9 
PC

R
 a

nd
 s

er
ol

og
y:

 -
N

M
N

M

3 weeks 
after

Pu
rp

le
 h

an
d 

in
ju

rie
s,

 
pa

in
le

ss
H

an
d 

N
M

N
M

NM

M
an

ag
em

en
t o

f 
pe

rn
io

-li
ke

 c
ut

an
eo

us
 

m
an

ife
st

at
io

ns
 in

 
ch

ild
re

n 
du

rin
g 

th
e 

ou
tb

re
ak

 o
f C

O
VI

D
-1

9

11-year-old 
boy

Fe
ve

r, 
C

O
VI

D
-1

9 
PC

R
 a

nd
 s

er
ol

og
y:

 -
N

M
N

M

4 days after

Pu
rp

le
, p

ai
nl

es
s,

 it
ch

y 
ha

nd
s 

le
si

on
s

H
an

ds
 

N
M

N
M

NM

M
an

ag
em

en
t o

f 
pe

rn
io

-li
ke

 c
ut

an
eo

us
 

m
an

ife
st

at
io

ns
 in

 
ch

ild
re

n 
du

rin
g 

th
e 

ou
tb

re
ak

 o
f C

O
VI

D
-1

9

11-year-old 
boy

C
hi

lls
, a

st
he

ni
a,

 
C

O
VI

D
-1

9 
PC

R
 a

nd
 

se
ro

lo
gy

: -
N

M
N

M
3 weeks 

after
Pu

rp
le

 s
ki

n 
le

si
on

s,
 

pa
in

fu
ln

es
s

To
es

 o
f b

ot
h 

fe
et

 a
nd

 h
ee

ls
N

M
N

M

NM

M
an

ag
em

en
t o

f 
pe

rn
io

-li
ke

 c
ut

an
eo

us
 

m
an

ife
st

at
io

ns
 in

 
ch

ild
re

n 
du

rin
g 

th
e 

ou
tb

re
ak

 o
f C

O
VI

D
-1

9

8-year-old 
girl

As
ym

pt
om

at
ic

, 
C

O
VI

D
-1

9 
PC

R
 a

nd
 

se
ro

lo
gy

: -
N

M
N

M

First 
presentation

Pe
te

ch
ia

l s
ki

n 
le

si
on

s
H

ee
ls

 
N

M
N

M

NM

M
an

ag
em

en
t o

f 
pe

rn
io

-li
ke

 c
ut

an
eo

us
 

m
an

ife
st

at
io

ns
 in

 
ch

ild
re

n 
du

rin
g 

th
e 

ou
tb

re
ak

 o
f C

O
VI

D
-1

9

13-year-old 
girl

As
ym

pt
om

at
ic

, 
C

O
VI

D
-1

9 
PC

R
 a

nd
 

se
ro

lo
gy

: -
N

M
N

M

First 
presentation

Pu
rp

le
, p

ai
nl

es
s,

 it
ch

y
To

es
 a

nd
 h

ee
ls

N
M

N
M

NM

Ta
bl

e 
1.

 C
on

tin
ue

d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

M
an

ag
em

en
t o

f 
pe

rn
io

-li
ke

 c
ut

an
eo

us
 

m
an

ife
st

at
io

ns
 in

 
ch

ild
re

n 
du

rin
g 

th
e 

ou
tb

re
ak

 o
f C

O
VI

D
-1

9

14-year-old girl

N
as

al
 c

on
ge

st
io

n,
 

C
O

VI
D

-1
9 

PC
R

 a
nd

 
se

ro
lo

gy
: -

N
M

N
M

Same time with 
other symptoms

Itc
hi

ng
, b

ur
ni

ng
, p

ur
pl

e 
le

si
on

 w
ith

 p
ai

n
Fe

et
 

N
M

N
M

NM

M
an

ag
em

en
t o

f 
pe

rn
io

-li
ke

 c
ut

an
eo

us
 

m
an

ife
st

at
io

ns
 in

 
ch

ild
re

n 
du

rin
g 

th
e 

ou
tb

re
ak

 o
f C

O
VI

D
-1

9

15-year-old 
boy

As
ym

pt
om

at
ic

, 
C

O
VI

D
-1

9 
PC

R
 a

nd
 

se
ro

lo
gy

: -
N

M
N

M

First 
presentation

Pu
rp

le
, p

ai
nf

ul
 le

si
on

s
Fi

ng
er

s 
of

 b
ot

h 
ha

nd
s

N
M

N
M

NM

M
an

ag
em

en
t o

f 
pe

rn
io

-li
ke

 c
ut

an
eo

us
 

m
an

ife
st

at
io

ns
 in

 
ch

ild
re

n 
du

rin
g 

th
e 

ou
tb

re
ak

 o
f C

O
VI

D
-1

9

14-year-old 
girl

Fe
ve

r, 
ch

es
t p

ai
n,

 
dy

sp
ne

a,
 C

O
VI

D
-1

9 
PC

R
 a

nd
 s

er
ol

og
y:

 -
N

M
N

M

1 week after

Pu
rp

le
, p

ai
nf

ul
 le

si
on

Fi
rs

t a
nd

 
se

co
nd

 to
es

, 
on

 s
ol

e 
of

 b
ot

h 
fe

et

N
M

N
M

NM

SA
R

S-
C

oV
-2

-re
la

te
d 

ch
ilb

la
in

s

16-year-old 
girl

As
ym

pt
om

at
ic

PC
R

: -
, I

gG
 a

nd
 Ig

A 
An

tib
od

y:
 +

N
M

N
ot

hi
ng

First 
presentation

Pa
in

fu
l, 

re
d-

vi
ol

ac
eo

us
 

pa
pu

le
s

Le
ft 

th
ird

 to
e,

 
rig

ht
 fi

fth
 to

e,
 

rig
ht

 in
de

x 
fin

ge
r

Su
pe

rfi
ci

al
 a

nd
 d

ee
p 

de
rm

al
 ly

m
ph

oc
yt

ic
 

in
fla

m
m

at
io

n 
w

ith
 

su
be

pi
de

rm
al

 
ed

em
a

To
pi

ca
l 

co
rti

co
st

er
oi

ds

3 weeks

C
hi

lb
la

in
s-

lik
e 

de
rm

at
ol

og
ic

 
m

an
ife

st
at

io
n 

of
 

C
O

VI
D

-1
9 

di
ag

no
se

d 
by

 s
er

ol
og

y 
vi

a 
m

ul
tid

is
ci

pl
in

ar
y 

vi
rtu

al
 c

ar
e

7-year-old boy

Fe
ve

r, 
ph

ar
yn

gi
tis

, 
an

d 
co

ug
h,

 P
C

R
: -

, 
Ig

G
 a

nt
ib

od
ie

s:
 +

N
M

N
M

6 weeks after

Pa
in

, s
w

el
lin

g,
 e

ry
th

em
a 

an
d 

m
ild

 e
de

m
a,

 
lo

ca
liz

ed
 v

io
la

ce
ou

s,
 

m
ild

 p
ru

rit
us

, e
ro

si
on

s,

Pl
an

ta
r a

nd
 

do
rs

al
 fe

et
, 

to
es

Ve
si

cu
la

r c
ha

ng
es

N
M

NM

O
ra

l v
es

ic
le

s 
an

d 
ac

ra
l e

ry
th

em
a:

 
re

po
rt 

of
 a

 c
ut

an
eo

us
 

m
an

ife
st

at
io

n 
of

 
C

O
VI

D
-1

9

9-year-old girl

Pr
of

ou
nd

 w
ea

kn
es

s,
 

lo
ss

 o
f a

pp
et

ite
, h

ig
h 

fe
ve

r (
m

ax
im

um
 

te
m

pe
ra

tu
re

 o
f 3

9.
6 

°C
), 

ab
do

m
in

al
 

pa
in

, d
ia

rrh
ea

, d
ry

 
co

ug
h,

 s
ho

rtn
es

s 
of

 b
re

at
h 

w
ith

 
ta

ch
yp

ne
a,

 h
yp

ox
ia

, 
so

m
no

le
nc

e,
 P

C
R

: +
, 

C
XR

=g
ro

un
d 

gl
as

s 
de

ns
iti

es
 in

vo
lv

in
g 

bo
th

 lu
ng

s

H
yd

ra
tio

n 
an

d 
su

pp
le

m
en

ta
l o

xy
ge

n 
th

er
ap

y 
as

 n
ee

de
d 

at
 

ho
m

e

N
ot

hi
ng

3 days before

Ve
si

cu
la

r, 
he

rp
et

ifo
rm

 
er

os
io

ns
, o

ra
l 

er
up

tio
n,

 a
cr

al
 d

ee
p 

re
d,

 e
de

m
at

ou
s,

 
er

yt
he

m
at

ou
s 

pa
pu

le
s 

an
d 

pl
aq

ue
s

Li
ps

, a
nt

er
io

r 
to

ng
ue

, 
an

d 
bu

cc
al

 
m

uc
os

a,
 

do
rs

al
 h

an
ds

 
an

d 
fe

et

N
M

N
M

1 week
Ta

bl
e 

1.
 C

on
tin

ue
d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

H
is

to
lo

gi
c 

fe
at

ur
es

 o
f 

lo
ng

-la
st

in
g 

ch
ilb

la
in

-
lik

e 
le

si
on

s 
in

 a
 

pe
di

at
ric

 C
O

VI
D

-1
9 

pa
tie

nt

16-year-old 
boy

Tr
an

si
en

t d
ys

ge
us

ia
 

an
d 

m
ild

 d
ia

rrh
ea

, 
R

T-
PC

R
: +

N
M

N
M

20 days before

M
ul

tip
le

 a
sy

m
pt

om
at

ic
 

er
yt

he
m

at
o-

ed
em

at
ou

s,
 

pa
rti

al
ly

 e
ro

de
d 

m
ac

ul
es

 
an

d 
pl

aq
ue

s

D
or

sa
l a

sp
ec

ts
 

of
 th

e 
fin

ge
rs

, 
se

co
nd

 ri
gh

t 
to

e,
 p

al
m

ar
 

as
pe

ct
 o

f t
he

 
fif

th
 fi

ng
er

Pe
ri-

va
sc

ul
ar

 a
nd

 
pe

ri-
ec

cr
in

e 
pa

tte
rn

 
su

pe
rfi

ci
al

 a
nd

 
de

ep
 ly

m
ph

oc
yt

ic
 

in
fil

tra
tio

n,
 e

de
m

a 
of

 
th

e 
pa

pi
lla

ry
 d

er
m

is

N
M

NM

H
is

to
lo

gi
ca

l f
in

di
ng

s 
in

 c
hi

lb
la

in
 lu

pu
s-

lik
e 

C
O

VI
D

 le
si

on
s:

 in
 

se
ar

ch
 o

f a
n 

an
sw

er
 

to
 u

nd
er

st
an

d 
th

ei
r 

et
io

lo
gy

17-year-old boy

As
ym

pt
om

at
ic

PC
R

: +
, s

er
ol

og
y:

 
po

si
tiv

e 
Ig

G
 w

ith
 

ne
ga

tiv
e 

Ig
M

N
M

N
M

First presentation

Ac
ra

l l
es

io
ns

, p
er

iu
ng

ua
l 

er
yt

he
m

a
Se

co
nd

 a
nd

 
th

ird
 fi

ng
er

 to
e

H
yd

ro
pi

c 
de

ge
ne

ra
tio

n 
in

 th
e 

ba
sa

l l
ay

er
, n

ec
ro

tic
 

ke
ra

tin
oc

yt
e,

 
m

od
er

at
e 

ly
m

ph
oc

yt
e 

in
fil

tra
tio

n 
in

 th
e 

pa
pi

lla
ry

 a
nd

 
re

tic
ul

ar
 d

er
m

is
 

ar
ou

nd
 th

e 
ve

ss
el

s,
 

de
ns

e 
pe

rie
cc

rin
e 

in
fil

tra
tio

n 
w

ith
ou

t 
fib

rin
oi

d 
ne

cr
os

is

N
M

NM

R
ec

en
t o

ut
br

ea
k 

of
 

ch
ilb

la
in

-li
ke

 le
si

on
s 

is
 

no
t d

ire
ct

ly
 re

la
te

d 
to

 
SA

R
S-

C
oV

-2
 in

fe
ct

io
n

11 –year- 
old boy

As
th

en
ia

, h
ea

da
ch

e,
 

Se
ro

lo
gy

: -
N

M
N

ot
hi

ng

28 days 
after

Er
yt

he
m

at
ou

s 
pu

rp
lis

h 
pa

tc
he

s,
 p

ap
ul

es
 w

ith
 

su
pe

rfi
ci

al
 e

ro
si

on
, p

os
t-

in
fla

m
m

at
or

y 
sc

al
in

g

D
or

sa
l s

ur
fa

ce
 

of
 th

e 
to

es
 

(b
ot

h 
si

de
s 

I 
an

d 
II)

Ep
id

er
m

al
 le

si
on

s 
(m

ild
 s

po
ng

io
si

s 
an

d 
pa

ra
ke

ra
to

si
s,

 b
as

al
 

la
ye

r v
ac

uo
la

tio
n,

 
ap

op
to

tic
 

ke
ra

tin
oc

yt
es

, 
ep

id
er

m
al

 n
ec

ro
si

s)
, 

pe
riv

as
cu

la
r 

an
d 

pe
ria

dn
ex

al
 

ly
m

ph
oh

is
tio

cy
tic

 
in

fil
tra

te
, u

pp
er

 
de

rm
is

 e
de

m
a,

 
va

sc
ul

ar
 le

si
on

s 
(c

ap
illa

re
ct

as
y 

an
d 

fib
rin

oi
d 

th
ro

m
bi

, 
an

gi
oc

en
tri

sm
, 

an
gi

ot
ro

pi
sm

 
an

d 
en

do
th

el
iu

m
 

sw
el

lin
g)

N
M

27 days

R
ec

en
t o

ut
br

ea
k 

of
 

ch
ilb

la
in

-li
ke

 le
si

on
s 

is
 

no
t d

ire
ct

ly
 re

la
te

d 
to

 
SA

R
S-

C
oV

-2
 in

fe
ct

io
n

18-year-old 
boy

As
ym

pt
om

at
ic

C
O

VI
D

-1
9 

PC
R

 a
nd

 
se

ro
lo

gy
: -

N
M

N
ot

hi
ng

First 
presentation

Er
yt

he
m

at
ou

s,
 li

ve
do

id
, 

pu
rp

lis
h,

 p
at

ch
es

, 
pa

pu
le

s,
 w

ith
 s

up
er

fic
ia

l 
er

os
io

n

D
or

sa
l a

nd
 

la
te

ra
l s

id
es

 o
f 

th
e 

to
es

 (l
ef

t 
I, 

II,
 II

I, 
V)

 a
nd

 
fin

ge
rs

N
M

27 days

R
ec

en
t o

ut
br

ea
k 

of
 

ch
ilb

la
in

-li
ke

 le
si

on
s 

is
 

no
t d

ire
ct

ly
 re

la
te

d 
to

 
SA

R
S-

C
oV

-2
 in

fe
ct

io
n

14-year-old boy

C
ou

gh
, a

st
he

ni
a,

 
he

ad
ac

he
s,

 m
ya

lg
ia

, 
ar

th
ra

lg
ia

, s
er

ol
og

y 
an

d 
PC

R
: -

N
M

N
ot

hi
ng

35 days after

Er
yt

he
m

at
ou

s,
 

liv
ed

oi
d,

 p
ur

pl
is

h 
pa

tc
he

s,
 p

ap
ul

es
 w

ith
 

po
st

-in
fla

m
m

at
or

y 
pi

gm
en

ta
tio

n 
an

d 
sc

al
in

g

D
or

sa
l s

ur
fa

ce
 

an
d 

fin
ge

rti
ps

 
of

 a
ll 

to
es

N
M

43 days

Im
ag

es
 in

 p
ra

ct
ic

e:
 

pa
in

fu
l c

ut
an

eo
us

 
va

sc
ul

iti
s 

in
 a

 S
AR

S-
C

ov
-2

 Ig
G

-P
os

iti
ve

 
C

hi
ld

11-year-old 
girl

As
ym

pt
om

at
ic

C
O

VI
D

-1
9 

PC
R

:-,
 

se
ro

lo
gy

:+
N

M
N

ot
hi

ng

First 
presentation

Er
yt

he
m

at
ou

s 
ch

ilb
la

in
-

lik
e,

 s
ev

er
al

 u
lc

er
at

iv
e 

le
si

on
s 

w
ith

 d
ys

ch
ro

m
ia

 
of

 th
e 

na
ils

, p
ai

n,
 it

ch
in

g,
 

an
d 

pu
ru

le
nt

 d
is

ch
ar

ge

Fe
et

, n
ai

ls
N

M

Pa
ra

ce
ta

m
ol

 
75

0 
m

g 
4 

tim
es

/
da

y,
 m

up
iro

ci
n 

2%
 o

in
tm

en
t 

TI
D

15 days

Ta
bl

e 
1.

 C
on

tin
ue

d
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Ti
tle

Case 
characteristic

C
O

VI
D

-1
9 

si
gn

s 
an

d 
sy

m
pt

om
s

C
O

VI
D

-1
9 

m
an

ag
em

en
t

Pa
tie

nt
’s

 
co

m
or

bi
di

tie
s

Time of onset 
of reaction

Ty
pe

 o
f s

ki
n 

m
an

ife
st

at
io

n

Lo
ca

tio
n 

of
 s

ki
n 

m
an

ife
st

at
io

n
Sk

in
 b

io
ps

y
M

an
ag

em
en

t 
of

 re
ac

tio
ns

Resolution time

Si
le

nt
 C

O
VI

D
-1

9:
 w

ha
t 

yo
ur

 s
ki

n 
ca

n 
re

ve
al

14-year-old 
boy

As
ym

pt
om

at
ic

PC
R

: +
N

M
N

M

First 
presentation

Er
yt

he
m

at
ou

s-
vi

ol
ac

eo
us

 le
si

on
s,

 re
d 

m
ac

ul
es

 a
nd

 p
ap

ul
es

, 
sm

al
l u

lc
er

D
or

su
m

 o
f a

ll 
di

gi
ts

 o
f b

ot
h 

fe
et

, l
at

er
al

 
an

d 
pl

an
ta

r 
as

pe
ct

s 
of

 
bo

th
 fe

et

N
M

N
M

7 days

Si
le

nt
 C

O
VI

D
-1

9:
 w

ha
t 

yo
ur

 s
ki

n 
ca

n 
re

ve
al

14-year-old 
boy

As
ym

pt
om

at
ic

, P
C

R
: 

+
N

M
N

M

First 
presentation

Sm
al

l e
ry

th
em

at
ou

s-
vi

ol
ac

eo
us

 le
si

on
s,

 
ne

cr
ot

ic
 a

sp
ec

ts
 w

ith
 

bl
ac

ki
sh

 c
ru

st
s

D
or

su
m

 o
f a

ll 
di

gi
ts

 o
f t

he
 

fe
et

N
M

N
M

20 days

Si
le

nt
 C

O
VI

D
-1

9:
 w

ha
t 

yo
ur

 s
ki

n 
ca

n 
re

ve
al

18-year-
old boy

Fe
ve

r, 
PC

R
: +

N
M

N
M

2 days 
after

C
hi

lb
la

in
-li

ke
 le

si
on

s
D

is
ta

l p
ar

t o
f 

al
l d

ig
its

 o
f t

he
 

fe
et

N
M

N
M

10 days

Ac
ra

l p
ur

pu
ric

 le
si

on
s 

(E
ry

th
em

a 
m

ul
tif

or
m

e 
ty

pe
) a

ss
oc

ia
te

d 
w

ith
 th

ro
m

bo
tic

 
va

sc
ul

op
at

hy
 in

 
a 

ch
ild

 d
ur

in
g 

th
e 

C
O

VI
D

-1
9 

pa
nd

em
ic

12-year-old boy

As
ym

pt
om

at
ic

, 
C

O
VI

D
-1

9 
PC

R
: -

, 
C

O
VI

D
-1

9 
se

ro
lo

gy
: -

N
M

N
M

First presentation

Pr
ur

ig
in

ou
s,

 
he

m
or

rh
ag

ic
 p

ur
pu

ric
 

er
up

tio
n 

an
d 

ve
si

cu
la

r 
bl

is
te

rs

H
ee

ls
 o

f b
ot

h 
fe

et

Pa
rti
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Management

It took 2–56 days on average for skin lesions 
to resolve. The results of these case reports 
demonstrated that most of the children’s skin lesions 
in the setting of COVID-19 healed spontaneously 
without any treatment. In SARS-CoV-2-induced 
Kawasaki-like hyper-inflammatory syndrome, 
aspirin, intravenous immunoglobulin, and systemic 
corticosteroids were prescribed. Finally, in two 
cases with ophthalmic herpes zoster, acyclovir 
was administered.

Skin lesions related to protection equipment

The indirect influence of changes in lifestyle 
during the coronavirus pandemic on the incidence 
of skin lesions has recently been documented. Four 
studies fell in this category. Three studies were 
related to irritant contact dermatitis caused by 
handwashing, disinfectants, and hand sanitizers. 
A history of atopic dermatitis had long-term 
consequences on the development of hand eczema. 
There were no differences between the two genders. 
In a case series, seven children presented with 
acral dermatosis; a long-lasting period of sitting 
in an inappropriate position on the floor during 
lockdown was the predisposing factor 62–65.

A drug-related mucocutaneous manifestation

In one case series, a 17-year-old girl presented 
with maculopapular  erupt ions  af ter  three 
days of hospitalization, correlating with using 
hydroxychloroquine  (HCQ)  t reatment  for 
COVID-19 7.

Studies with a large number of cases of 
mucocutaneous manifestations related to 
COVID-19 

In this category, 18 studies met the eligibility 
criteria for inclusion. Two studies were cohorts, 
and the rest were case series with a large number 
of cases, totaling 482 patients. The study population 
consisted of 255 boys (58.3%) and 182 girls (41.6%), 
with a boy/girl ratio of 1.4; one study did not 
mention gender. The mean age of the participants 
was 12.4 years. The age range was not available 
in one study 47,66–82.
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Skin presentations

Most of the studies were related to acral lesions 
and chilblain-like lesions. Also, 481 patients out of 
482 had skin lesions, most of whom (451, 93.7%) 
struggled with pernio-like/chilblain-like lesions. 
Fifteen (3.1%) children out of 16 MIS-C cases 
developed Kawasaki-like lesions. A maculopapular 
rash was described in eight (1.6%) patients, and four 
(0.8%) cases presented with erythema-multiforme-
like lesions. Hidradenitis was reported in two cases 
(0.4%), livedo-like lesions in two (0.4%), vascular/
ecchymosis purpura in two (0.4%), erythema 
nodosum in one (0.2%), and urticaria in one (0.2%).

The majority of skin manifestations were 
asymptomatic or minimally symptomatic, with the 
main complaint of significant pruritus and pain. 
Most rashes disappeared after 1–35 days.

Location of skin lesions

Skin lesions were most often found in acral 
sites like the hands and feet, while Kawasaki-like 
lesions were diffusely distributed.

COVID-19-related features

Respiratory symptoms (n = 84, 42%) and fever 
(n = 58, 29%) were the most common presentations; 
other symptoms were gastrointestinal symptoms 
(n = 38, 19%), anosmia (n = 18, 9%), and myalgia 
(n = 2, 1%).

Risk of bias

The risk of bias was determined based on the 
quality of the methodology. We used Cochrane 
Handbook guidelines for the quality assessment. 
Seven domains, namely bias due to confounders, 
representative spectrum reference standard, partial 
verification, clear definition, free of selective reporting, 
and missing data, were reviewed to assess the quality 
of each study 20,21. Results of quality assessment based 
on the Cochrane Handbook are shown in Figure 4. 
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regarding primary and secondary dermatologic 
presentations of COVID-19 85–94, including COVID-
19-related drug eruptions and special dermatologic 
concerns, like the mutual impacts of specific 
dermatologic disorders and COVID-19 on each 
other during the pandemic 95–108. The majority of 
these studies focused on adult patients, while the 
disease can also affect children, indicating the need 
to also focus on this age group. The prevalence 
of dermatological manifestations of COVID-19 is 
estimated to be between 0.25% and 3% in children 
and adolescents, although the range is highly 
variable 109. It should be noted that a primary 
virus-related dermatologic presentation can be seen 
in roughly 20% of adults. In adults, the range of 
COVID-19-related dermatologic manifestations—
regardless of the exact etiology—could be even 
up to 45% in the peri-infection period 86. Children 
can be carriers and transmit the infection to other 
family members; thus, early diagnosis of the disease 
in children is of great importance. In children, the 
mucocutaneous presentations of COVID-19 can be 
a precursor to or concomitant with other signs and 
symptoms of the disorder. Getting more familiar 
with these dermatologic clues, as visible signs, 

helps diagnose the disease earlier and prevent 
its spread.

Based on our study, chilblain/pernio-like lesions 
were the most common dermatologic presentation 
of pediatric patients affected by COVID-19, followed 
by MIS-C/Kawasaki-l ike syndrome-related 
mucocutaneous lesions. The reported percentages 
of these presentations varied based on different 
studies; however, it appears that the percentage of 
acral vasculopathy lesions is more than 50%, even 
up to 90%. For MIS-C/Kawasaki-like syndrome 
presentations, the percentage is more than 3%, 
even up to 20%. The mean age of children with 
COVID-19 and dermatologic manifestations was 
more than 10 years, and presentation rates were 
insignificantly higher in the male gender. Regarding 
the onset of dermatologic manifestations in children 
with COVID-19, the mean time was about 12.47 
days after the onset of systemic symptoms. Most 
patients were either asymptomatic or had few 
general symptoms. This shows that dermatologic 
signs and symptoms can often be the sole clue 
to COVID-19 in pediatric patients. Therefore, 
dermatologic clues can warn of COVID-19 and 
should be considered for earlier diagnosis and 

Bias due to missing data

Free of selective reporting?

Clear definition

Partial verification

Bias due to measurement of intervention

Bias due to selection of participants

Bias due to confounders

 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yes No Unclear

Figure 4. Quality assessment of articles included in this systematic review.
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transmission prevention.
Cutaneous lesions resolved spontaneously or 

by using topical or systemic corticosteroids in 
3 to 88 days without any sequela. Documented 
skin manifestations were chilblain-like (pseudo 
chilblain) lesions, erythema multiforme-like lesions, 
dactylitis, acral erythema, acute urticaria, livedo 
reticularis, mottling, acro-ischemia, generalized 
maculopapular lesions, eyelid dermatitis, miliaria-
like lesions, varicelliform lesions, and petechiae 
and/or purpura. We found acral vasculopathy to 
be the common dermatologic presentation.

Exanthematous rash, urticaria, and acral vascular 
lesions are the most reported lesions as primary 
dermatologic manifestations of COVID-19. The most 
common primary rashes were chilblains/pernio-
like lesions (51.5%), erythematous maculopapular 
eruptions (13.3%), and viral exanthem (7.7%).

The mean age for dermatologic eruptions was 
12.9 years in children and 34.2 years in adults. The 
mean latency from the time of upper respiratory 
illness symptoms to cutaneous findings was 1.5 
days in children and 7.9 days in adults. About 
10% of the patients in both populations were 
asymptomatic, which means they presented with 
only dermatologic findings. Moreover, 13.3% of 
children and 5.3% of adults presented with skin 
eruptions, which were followed by systemic signs 
and symptoms later.

In this pandemic, a significant association was 
observed between COVID-19 and Kawasaki-type 
disorders; thus, pediatricians should be alert 
about children with atypical or incomplete forms 
of Kawasaki disease (Kawasaki-like) for early 
diagnosis of COVID-19. Patients with Kawasaki-
like syndrome affected by COVID-19 had more 
complications and showed cardiogenic shock, 
neurological symptoms, lymphocytopenia, and 
thrombocytopenia more frequently in comparison 
with classic Kawasaki’s disease 110,111.

Interestingly, based on our results, patients 
with COVID-19 with a rash had less frequent 
respiratory symptoms, pediatric intensive care 
unit (PICU) admission, and invasive ventilation, as 
well as shorter hospitalization days in comparison 
with those without a rash. Regarding prognosis, 
MIS-C patients with a rash had less frequent PICU 
admission, shock, and ventilator need. Regarding 
the laboratory data, lower levels of CRP, ferritin, 
D-dimer, and troponin may be expected vs. MIS-C 

without a rash. It is known that the neutrophil-to-
lymphocyte ratio is similar in MIS-C cases with 
or without a rash. 

In a three-part study by Andina  et al .  112, 
the authors focused on the most widespread 
cutaneous manifestat ions  of  COVID-19 in 
children, namely chilblain-like lesions erythema 
multiform, urticaria, and Kawasaki disease-like 
inflammatory multisystemic syndrome 113, and the 
histological findings of COVID-19 manifestations 
were also discussed 114,115. Although the exact 
pathomechanism of acral vasculopathy (chilblain-
like lesions) and COVID-19 is not fully recognized, 
these presentations may be frequently seen in 
definite or suspected cases of COVID-19 109. 
Erythema multiform-like lesions may occur in 
association with chilblains in suspected pediatric 
cases of COVID-19. Urticaria was reported in 
10–20% COVID-19 cases. COVID-19 may be 
underestimated in children, and vesicular rashes 
can also be seen; however, they are more prevalent 
in adults. Pediatric inflammatory multisystem 
syndrome (PIMS) is a rare but severe form of 
COVID-19 that may present as a Kawasaki-like 
disorder. Maculopapular exanthems, pityriasis 
rosea-like lesions, and oral mucosal involvement 
are among the other probable presentations 61. In 
part 3, the authors reported that the histopathology 
of COVID-19-related chilblains is similar to that 
of classic primary chilblains. The sensitivity and 
specificity of PCR and serology tests in children are 
low, and epidemiological data have a key role in 
the diagnosis of COVID-19 in children. Moreover, 
more than 90% of children have an asymptomatic 
or mild-moderate COVID-19 course 114.

Coagulation disorders or hypersensitivity 
reactions might be the main culprits that potentially 
invert an innocent chilblain-like lesion to a sign 
of life-threatening internal organ involvement. In 
one case, retinal vasculitis and chilblains presented 
concurrently 48, indicating that children require 
special attention in the primary stage of infection.

A study by Federico Diotallevi et al. 11 suggests 
that urticarial rash, exanthemas, and chickenpox-
like vesicles indicate the early phase of the 
infection, related to the viral replication or cytokine 
storm, whereas chilblain-like lesions are the late 
presentation, related to the secondary cell-mediated 
immune response. 

L i t t le  data  ex is ts  on  t reatment- induced 
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mucocutaneous eruptions in children with 
COVID-19, which may be due to more conservative 
or different therapeutic approaches, contrary to 
adult patients for whom the number of reports 
on drug eruptions, even life-threatening and 
severe reactions, is growing. Until this systematic 
review was in writing, there was only one reported 
hydroxychloroquine-induced drug reaction in 
a 17-year-old patient, while the last published 
systematic review on dermatologic drug reactions 
in patients with COVID-19 only focused on adult 
patients.

The authors of this study focused on various 
dermatologic concerns during the pandemic, 
including different age populations; however, 
there is currently a great need for a deep focus 
on dermatologic manifestations of COVID-19 in 
children. In order to achieve a better diagnosis and 
optimize management strategies of dermatologic 
features of COVID-19 in patients under 18 years of 
age, we need systematic studies with a wider range 
of topics to focus on virus-related and drug-related 
dermatoses as well as secondary environmental-
induced dermatoses related to hygiene issues or 
protective gear, masks, and devices in this certain 
age group.

CONCLUSION
Dermatologic clues can help promptly diagnose 

COVID-19 and prevent its transmission. Chilblain/
pernio- l ike  les ions  appear  to  be  the  most 
common dermatologic presentation in children, 
followed by MIS-C/Kawasaki-like syndrome-
related mucocutaneous lesions, erythematous 
maculopapular eruptions, and viral exanthema. 
Regarding the management of the most prevalent 
dermatologic presentations in children, an adequate 
targeted therapy can shorten the disease course, 
although these lesions heal spontaneously in most 
cases. Dermatologic clues may be prognostic in 
children affected by COVID-19; children with 
a rash usually develop less severe disease with 
better outcomes. MIS-C shows a better prognosis 
and better laboratory data in children when a 
rash is present rather than when it is absent. 
Dermatologic signs may be evident before/
during/after other manifestations of COVID-19, 
and in 40% of the affected children, these signs 
are the sole presentation of COVID-19. During 

the pandemic, each new mucocutaneous event in 
children—especially acral lesions with a vascular 
color—should be kept in mind as a probable clue 
of COVID-19. The mucocutaneous presentations 
of COVID-19 in pediatrics are, to some extent, 
different from what is seen in adults, especially 
in some characteristic presenting features, aspects 
of the disease course, and the prognostic role of 
some rashes. All of these factors mandate better 
evaluation of dermatologic signs and symptoms 
in children.

Limitation

There is a paucity of data regarding treatment-
induced mucocutaneous eruptions in children 
with COVID-19, meaning that this topic should be 
explored in future studies. Also, COVID-19 is an 
ongoing disease accompanied by ever-increasing 
novel strains. Furthermore, our title covered and 
extended over a great area of skin eruptions in 
children, so the limited search interval is another 
limitation of this article
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