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Introduction: An increasing number of publications describing dermatoses associated with Coronavirus disease
2019 (COVID-19) have shown differences in the morphology and incidence of dermatoses in children compared to

the general population.

Material and methods: Among 22 selected full-text articles, dermatoses associated with COVID-19 have been de-
scribed in 196 children (average age: 12.57 years). Dermatoses were the only symptom in most patients (n = 134;
68.4%). RT-PCR tests of nasopharyngeal swabs confirmed SARS-CoV-2 infection in only 18 cases (n = 18/69; 26.1%).
Results: Dermatoses described include chilblain-like lesions (n = 173; 88.3%), maculopapular rash (n = 16; 8.2%),
erythema multiforme-like lesions (n = 12; 6.1%), varicella-like exanthema (n = 1; 0.5%), and urticaria (n = 1; 0.5%).
Conclusions: This publication aims to summarise existing data on dermatoses and to draw attention to how iden-
tification of dermatological symptoms in paediatric patients can provide a quick and reliable indicator of COVID-19.
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Introduction

The first cases of COVID-19 caused by SARS-CoV-2 ap-
peared in Wuhan, China in December 2019 and the World
Health Organisation (WHO) officially declared a pandem-
ic on 11 March 2020 [1].

The most common symptoms include fatigue, fever,
dry cough, muscle pain, and dyspnoea. Clinical symp-
toms also include gastrointestinal symptoms: nausea,
vomiting, diarrhoea, as well as other symptoms such as
rhinitis, sore throat, and loss of smell and taste. In se-
vere cases the patients may develop acute respiratory
distress syndrome (ARDS), arrhythmia and septic shock
[2, 3]. COVID-19 clotting disorders may lead to pulmonary
embolism [4, 5] and ischaemic stroke [6].

However, studies worldwide have shown an increas-
ing number of cases of skin lesions in patients with
SARS-CoV-2 infections [7]. Galvan Casas et al. [8] pro-
posed a classification for skin lesions seen in the course
of COVID-19 (based on 375 cases in paediatric and adult
patients). The study identified maculopapular lesions
(47%), pseudo-chilblain-like lesions (19%), urticaria le-
sions (19%), follicular lesions (9%) and reticular bruising/

necrotic lesions (e.g. livedo reticularis, necrosis, and acral
ischaemia) (6%) [8].

Although the basic symptoms of COVID-19 in children
and adults are similar [9], the course of the disease in the
paediatric population is more often mild or asymptom-
atic [10]. Thus, skin lesions may come to the forefront of
the clinical picture of the disease.

However, there are some differences in the nature
and incidence of individual dermatoses in adults and
children.

Aim
This study aims to summarize data from publications

on COVID-19-related skin lesions in the paediatric popu-
lation.

Material and methods
Searching strategy

The systematic review was performed according
to the Preferred Reporting Items for Systematic and
Meta-Analysis (PRISMA) guidelines. The articles for this
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review were published or pre-print between 31 Decem-
ber 2019 and 1 June 2020 and can be found in PubMed
and medRxiv. The following search phrases were used:
“((COVID-19) OR (coronavirus) OR (Coronavirus disease)
OR (SARS-CoV-2)) AND ((children) OR (paediatric)) AND
((skin) OR (Dermatology) OR (rash) OR (cutaneous))” as
key words or MeSH terms. A number of 130 records were
found through database searches. Duplicates and non-
English language articles were excluded.

Studies selected were required to be cross-sectional
studies, cohort studies, case reports, and case series of
paediatric patients meeting clinical criteria for diagno-
sis of COVID-19 and/or children with RT-PCR-confirmed
SARS-CoV-2 infection. From 43 potentially appropriate
articles that underwent evaluation, 22 full-text articles
were found to be suitable for analysis (review articles,
hypothesis articles, and publications with duplicated pa-
tients were excluded).

Results
General overview (Table 1)

Clinical cases of 196 patients with skin lesions in the
course of COVID-19 were analysed. The average age of
patients was 12.57 years; most of them were male.

Extracutaneous symptoms of COVID-19 occurred only
in 62 described patients. The most common were: fever,
gastrointestinal symptoms, and cough.

Analysing all available data on clinical cases with gen-
eral symptoms, these were preceded by skin lesions by
8.9 days on average. Only in 3 patients, dermatoses ap-
peared before other COVID-19 symptoms and in another
3 at the same time.

RT-PCR tests from nasopharyngeal swabs were per-
formed in 69 patients, 18 of whom were positive.

In the analysed articles the most frequently observed
symptom was chilblain-like lesions (n = 173, 88.3%).
Moreover, there were maculopapular rash (n = 16, 8.2%)
and erythema multiforme-like lesions (n =12, 6.1%). One
case each of a child with varicella-like exanthema (0.5%)
and urticaria (0.5%) were described.

Characteristics of skin lesions (Table 2)
Chilblain-like lesions

Vascular dermatoses in the form of acute ischaemic
lesions were initially described in adult patients with
severe SARS-CoV-2 infection [11]. The above changes are
likely to result from clotting disorders and are associated
with microthrombi formation, leading to pulmonary em-
bolism, strokes, and disseminated intravascular coagula-
tion [12, 13].

However, recently, an increasing number of paediatri-
cians, particularly those from regions most affected by
COVID-19, have reported the occurrence of chilblain-like

dermatoses among patients who have never previously
experienced perniosis or Raynaud symptoms [14-16].

These changes initially manifest as erythematous-
bluish spots usually limited to the distal parts of the
limbs, often with blisters, erosions and dry scab-covered
ulcers. Upon healing, these lesions become spotted le-
sions [14, 17, 18].

Pseudo-chilblain skin lesions occurred in 173 pa-
tients. The average age in this group of patients was 13.2
years and most of them were female. Dermatoses were
most often located only on feet (143 patients). In 13 pa-
tients, lesions concerned only hands, in 13 cases both
hands and feet. The average duration of skin lesions was
18.5 days; in 54.9% they were accompanied by the fol-
lowing symptoms: pruritus, pain, burning and coldness
(Table 2).

Authors of many publications show that patients
with pseudo-chilblain-like lesions present mild or no
symptoms of viral disease, and RT-PCR tests from the
nasopharyngeal swabs are often negative. This is prob-
ably due to the delayed occurrence of skin lesions in the
course of COVID-19 in children and young adults [15,
19-21].

In our analysis, extradermal symptoms appeared only
in 44 out of 173 described patients and were preceded by
chilblain-like lesions by 10.4 days on average. The most
common symptoms were cough, gastrointestinal symp-
toms and fever.

Of the 49 RT-PCR tests performed from nasopharyn-
geal swabs, only 10 were positive for SARS-CoV-2 (Table 2).
Kolivras et al. [22] presented a histopathological picture
of chilblain skin lesions, in which they described the pap-
illary oedema of the skin with perivascular lymphocytic
infiltration together with diffuse necrotic keratinocytes
in superficial layers of the epidermis. Microangiopathic
changes may be caused by an increased reaction associ-
ated with increased type 1 interferon production, which
occurs during SARS-COV-2 infection, especially in children
and young adults. However, it may be a protective fac-
tor against the occurrence of a ‘cytokine storm’ and full
COVID-19[19, 22, 23].

Erythema multiforme-like lesions

Erythema multiforme-like dermatosis (n = 12/196) is
another type of a skin lesion described in the publica-
tions we analysed. The mean age was 12.1 years, the le-
sions were more common in boys.

Erythema multiforme-like dermatoses were most of-
ten located on feet. Less commonly, they were found on
hands face, conjunctiva, lips, and in the oral cavity. The
average duration of skin lesions was 16.7 days; 58.3% of
them were accompanied by pruritus and pain. General
symptoms associated with COVID-19 appeared in 5 out
of 12 described patients and were preceded by erythe-
ma multiforme-like lesions by 21 days on average. The

Advances in Dermatology and Allergology



an3iyey
‘ayoepeay
ON 1+ ‘sijuIyd 1oy ON ON UN ON 14 Al-uteiqiiyd ON ON W 14!
A
-awiloyiynw
ewayihia
pue 31|
ON 1o+ 19A34 ON aAne3aN AN ON spuey  -uleiqiyd ON ON w I
ON VA esoylielq ON aA1}e3aN N ON 124 Al-uteigiiyd ON ON W 14!
ON - ON ON ON aN ON spueH 9¥l|-ule|qiiyd ON ON W ST
ON - ON ON ON 4N ON 3994 Al-utegiiyd ON ON W €1
ON PI+ yano) ON ON IN ON 3994 l-utegIiyD ON ON W 91
ON ON ON ON IN ON 194 Al-ulegiiyd ON ON E| €1
spuey
ON ON ON EILEE]N 4N ON pue 1994 lj-uteigiyd ON ON E| 81
ON - ON ON EUBLEE]N IN ON 1994 Al-ulegiiyd ON ON E| ST
ON - ON ON ON IN ON SpueH S¥l|-ule|qiyd ON ON E| ST
JuaWasJe|ua Jespnu
Yim wnijayjopus
3y} JO uojeAl}de
pue ||em |3SSaA
3y} JO BuluaxdIy L
‘sjwiapids ayy jo
Suiaes yum ‘eresyul
proydwA) asuap e ENI
Aq stwiapodAy -oWLIOIINW Apnis
pue sjwiap ay} ewayifia |euoidas
JO JUBWSA|0AUI spuey pue a1 -ss010 Ay NBE]
lenaseanad asnyig - ON ON anedaN dN ON pue 1334  -uleqyd ON ON 4 vl /1T ‘Onpdadsonsy ‘070z  hedjedsy
aydepeay Suuing
‘uted apsnwi pue ENI vodasased  Aey D12
ON skep z- BEVEE| ON 9AIISOd IN sninid 1994 -ute|qiyd ON ON W €1 /1 ‘OnpadsonRy  ‘0Z0T  BROZZRW
skep — suoisa) suoIsa) (Apms
upjs 40 33suO 3y} 0} )nsal 153} sa8ueyd upjs SuoIsa) suon 9y3 ul |ej0}
swojdwAs 61-QINOD  61-AINOD  61-QINOD 10}  ¥Dd-1¥  S38ueyd upjs yum  jo uon 3y} jo -Ipuod ed18 /ouyeipaed)
uoljeujwexa snosuejnd-uou Jo  Jo swoldwAs S)Nsaisa} ems |edd  upjs JO pPIJeIDOSSe -BI0) |BD  SIINJedy |edl  SIdpioslp  -ojojewdp (W/d4) [sieak] sesed jo Apnis A13unod
|esi8ojoyjedolsiH  39suo ayj wosy dwl]  dlwalsAs  |edi3ojolss -ukreydosen uoneing swoldwAs -lwojeuy -Sojoydioy dluoiyd 1BYlQ Jo AIoIsIH X3S 98y  JsaqunN ayjjoadA]  “esp Apnis

MBIIAISAO |eIauaD °| 9|qeL

Advances in Dermatology and Allergology



(91 =) 'S9SeD
€=U ON ¥ = U S}3jep
19A34 uolye|nseod
(€1 =) J0 Aioasiy
(5=u) smunid (5 =) Jeuosiad o -
edoudsAp (6=u) pue ured ylog |enjiwe) yum X
‘43nod aAI1e3aN ‘T=ufy Wo
r=u r=u =y -IAIsod YNY) (z=u o
(L=u) aAI1edaN (z=u) snjunid  Sspuey syusied 9 = u W Apnis <
s8uipuly snoaueind swoy ANI}SOd S1apIosSIp |euoi}das 2
Aq papadaid -dwAs |eu ‘t=u) (/1=u) (BS=u) aunwwjoine (9€ = u) p1 :93e -SS010 Aey NIZBE] W
swoldwAs J1wWalsAs -13sajulosisen aaisod W3| (1T = ) MN ured 1994 I-uleIglyD o A1oisiH ON 4 uelpaW  €£€9/€9  ‘OAipadsody  ‘0z0T 0]0221d %0
Are)ides |epipiadns ug m
JUSPIAS SeM SNQUIoIY} e
uLqgl4 "uoljeSeARIIXd w
1192 poojq pas pue 3ul P
-[I9MS 1192 eljsyiopus ‘@
YHM S|35S9A pazIs am
wnipaw 03 jjews ul o
JUSPIAS 3I9M S[}NISEA 2
40 SU8IS “uonesy Ul
|exaupepad pue
Suiynd Jenasearad
JnhooydwiA) ssusg o1+ RELEE EUBLEEIN 0z < ured 194 Al-utegiiyd ON ON E| 1
B+ 19A94
(uted spsnw
‘andiyey
‘esoudsAp
‘43nod Yanay) spuey
ON vt ejuownsaud EUBLEEIN 14 uted pue 994 Nl-utegiiyd ON ON W S
uted pue
ON oT+ RELCE EUMLEE]N S snilnid 1994 Al-ulegIiyD ON ON E| 9
ured EIIES
suy pliw pue 958D DA} Ajey v 32
ON PL<+ ‘aydepesH aAI}e3aN 61 SS9Upj0d 1994 Al-ulegIiyD ON ON E| 11 Y/v -adsondy ‘0707  euuojo)
6= o=uw 0=y
anze3au o 3 ured yog (¢=u)
A
(6=1u) (e=u) (9=u) -swioyynw
aniedau v 8 snjunid  SpueH  ewsayikig Apnis jeuor}
vt -335-5501) 012
(T=u) (6=1u) (z=u) 8r=u) (0z=u) (sz=u) (81 =u) :23e ‘QAIDads uredsg eje]
ON N eaoyllielq aaeSau W 3| aAi3esdaN dN ON 4 AN-ureiqiiyd ON ON W UelpaW  /¢/LT -0419y ‘0coz -epten
sKep — suoisa) suoIsa) (Apms
up|s 4o 33sUO 3y} 0} Jnsal 353} sa8ueyd upjs SuoIsa) suoi} 9y3 ul |ej0}
swoldwAs 61-QIN0D  61-AINOD  61-AINOD 40}  ¥Dd-1¥  SdBueyd upjs yum  jo uon dy3 jo -1puod |edi3 /2uyeipaed)
uoljeujwexa snosuejnd-uou Jo Jo swoldwAs s}Nsaisa} ems |ead  upjs JO pPIJeIIOSSe -BI0) |BD  SIUNJEdy |edl  SISpIosip  -Ojojewdp (W/d4) [sieak] sesed jo Apnis A13unod
Jed18ojoyjedolsiH  19suo ay} woiy dwil  dwdlshks  |ediSojosas -ukreydoseN uoijeing swoldwAs -jworeuy -Sojoydiow duoiyd 1BY}Q jJo AIOISIH X3S 98y  JsequinN 9yl joadA]  “esp Apnis <

u0) | 3jqel



A
ON - ON ON dN dN ON 1934 -ureigiiyd ON ON W 1
A
ON - ON ON dN dN ON EEEE| -ureiqiiys ON ON E| 6 sauias 1012
A CELRREAN Ajey enap
ON - ON ON dN N ON 1924 -ureiqiiyd ON ON W ¥ [—€ -22ds0139y ‘0zoz  -uowey
93ewep |el)ayjopua
40 su3is ou ‘ulaned
aupn3ad 8uons
pue Jejnaseaiad e ul
a1e43j4ul 213A00ydwA)
daap pue jepiyiadns
‘siwap Aseyjided ‘eaoylielp anisod spuey Jodai ased Aey oy
3y3 JO eWapa0 e+ ‘elsnagdsAq ON dDd-Ly 0z < ON pue 1934 93lj-ule|qiiyd ON ON W 91 -1 ‘anipadsonRy  ‘070T 11193807
snilnid A
ON - ON ON ON YN pueuled 3994 -ureiqiyd ON ON 4 81
elukp ENI| siesianiun S9149S 9sed Aey 012
ON P+ -o3ukieyd ON ON N ured 1994 -utelqiiyd ON v E| a1 -z ‘empdadsondy ‘070z 1soL
eaoyulelp ENI|
ON VAS ‘siuiyy ON dAI}SOd dN ON EEEE| -ureigiiyd ON ON E| ST
ETEET
03|
‘9niyedau N S9149S 3sed uleds 012
- ON - ON W3l aAire3aN N ON 1994 -uejqiyd ON ON W St 9-¢  ‘ampdadsonsy  ‘0zOCz  epuel
1 =u A319)e
3nip‘1=u
Ayyedoinau
|esaydiiad
‘T=Ud3Uym
-uosupyied
“HIOM
sAep — suoisa] SuoISd) (Apms
upjs Jo 33suO 3y} 0} Jnsal 359} sadueyd upjs SuoISa) suoi} 9yj ul |ej0}
swoydwAs 61-AINOD  61-QINOD  61-QIAOD 103  ¥Dd-1¥  Se8ueyd upjs yym  jo uop ay} jo -1puo jesi3 />u3e1paed)
uoljeujwexa snoauend-uou Jo Jo swoldwAs s)nsai)sa) gems|esad upS Jo PIJLIDOSSE -BIO) [eD  SIINJedy|edl  siaplosip  -ojojewudp  (W/d4) [siesk] sased jo Apmys A1unod
-lwojeuy -Sojoydiow diuoiyd Y10 Jo AI0ISIH X3S 98y  JaquinN ayjjoadA]  “esp Apnis

|e2180j0yjedolsiH

J95UO0 3y} Wiy dwi|

Jlwd3shs

|e2180j019s -uAreydose uoieing swoldwAs

U0 °| 3)qeL

Advances in Dermatology and Allergology



AN

ON - ON ON ON iN ON spueH  -uleiqIyYd aN ON w [T
1
ON - ON ON ON IN ON 1934 -ureiqiiyd UN ON w !
ured pue N
ON - ON ON ON YN Buiuing 3934 -ure|qiyd UN ON E| 1
N
ON - ON ON ON AN ON 1994 -ure|qiyd UN ON W o1
N
ON - ON ON ON AN ured 1934 -urejqiyd UN ON w st
M
ON - ON ON ON AN snunld 1994 -ure|qiyd UN ON E| €l
R
ON - ON ON ON 4N snyunid 1994 -ure|qiyd UN ON E| €1
M
ON - ON ON ON 4N ON 1994 -urejqiyd UN ON W Sl
21
ON - ON ON ON 4N smunld 1994 -ure|qiyd N ON 4 St
M
-ULOHUN
ewayihig
9oe) pue a3y
ON - ON ON ON 4N sminid - ‘P84 -ulegiyd UN ON W 8
ON - ON ON ON 4N ON 1934 -urejgiyd UN ON W o1
ured )
ON - ON ON ON IN - ‘snidnid 399 -ureigiyd 4N ON E| a
ured A
ON - ON ON ON 4N ‘snuinid 3199 -ureiqiyd UN ON 4 vl
M
ON - ON ON ON 4N ON 1994 -ureigyd AN ON W 11
M
ON - ON ON ON 4N ON 1994 -ureigyd 4N ON E| o1
M
ON AN 4y3no) ON ON 4N ON 1994 -urejqiyd AN ON E| 4 coLas
ured pue N 9sed n%z Key o320l
ON - ON ON ON 4 3ujuing 1994 -ureiqiyd N ON E| St ge/ge  -dadsoidy  ‘0zoz  -2183ny
skep — suoisa) suolIsa) (Apms
up|s Jo }9s5uU0 3y} 0} Jnsai 159} sadueyd up|s SuoIS9) suol} 9y} ul |ejol
swoldwAs 61-QINOD  61-AINOD  61-AQINOD 40  ¥Dd-L¥  SdBueyd upjs yum  Jo uon ay} jo -Ipuod edi8 /2uyeipaed)
uoljeujwexs snosuejnd-uou Jo Jo swoldwAs s}Nsaisa} ems |ead  upjs JO pIJeIDIOSSe -BI0) |BD  SIUNJEdy |edl  SISpIosip  -Ojojewdp (W/d4) [sieak] sesed jo Apnis A13unod

1ea18ojoyjedoisiy

J9su0 3y} wiosy 3wl dIwI3sAS

1e2180j019s -uAseydosepN uoneing swoldwAs

-lwojeuy -Sojoydioyy duoiyd 1BYIQ o AIOISIH

PEIS 28y

J_qunN  9y3 jo adA)

PLEEY Apnis

u0) | 3jqel

Advances in Dermatology and Allergology



AN

ON - ON ON ON 4N Sninid 1994 -ure|quys 4N ON jas
Spuey AN

ON - ON ON ON dN ON pue1ss4  -uleiqiyd 4N ON JA»
AN

ON - ON ON ON 4N ON 1994 -utelqiiyd 4N ON 6
uled pue  spuey NN

ON 4N Jona4 ON ON 4N Sujung  pueise4  -ureqIyd 4N ON ST
AN

ON - ON ON ON dN ON 1994 -uteqiiyd 4N ON 6
AN

ON - ON ON ON dN ON SpueH -uteiqiiyd 4N ON 14
AN

ON - ON ON ON 4N ON 1994 -ure|quyd 4N ON S
AN

ON - ON ON ON 4N ON 1994 -uteqiiyd 4N ON €1
AN

ON = ON ON ON 4N Snynid 1994 -ure|quys 4N ON o1
ejuApod ENIN

ON 4N -ukieyd ON ON 4N ured 1994 -uieqiyd 4N ON a
AN

ON - ON ON ON 4N ON 1994 -ueqiiyd 4N ON €l
AN

ON - ON ON ON 4N ON 1994 -ure|quiyd 4N ON 6
Sl

ON - ON ON ON 4N ON SpueH -uieqiiyd 4N ON 14!
AN

ON - ON ON ON 4N ON 1994 -ulelqiiyd 4N ON (0]
AN

ON - ON ON ON 4N ON 1994 -ute|quiyd 4N ON 1>
AN

ON - ON ON ON 4N ON 1994 -ulegiiyd 4N ON €l

sAep — suois9| SuoIsa) (Apms
upjs Jo }9su0 3y3 0} )nsai 359} sa8ueyd upyjs SuoIS?) suon 3y} ui |30}
swoydwAs 61-AINOD  61-QINOD  61-AINOD 10}  ¥Dd-1¥  sd8ueyd upjs yum  jo uop ay} jo -1puod jesi3 /ouzelpaed)
uojjeujwexa snoauend-uou Jo  jo swolydwAs syNsallsa) gems|ead  UDjS JO PpaIjeIdosse -eJ0| [eD  SaINjedy |edl  sIapiosip  -ojoyewsdp  (W/d4) [s1eak] sased jo Apnys A13unod
|esi8ojoyjedolsiH }9suo ayj wouydwi]  dwdIsAs  |ediSojosas -uhkieydoseN uoneing swoidwAs -jwojeuy -Sojoydioyy dluoiyd Y0 Jo Alo)siH 98y  JaqunN 9y} jo adA]  “eap Apnis

U0 °| 3)qeL

Advances in Dermatology and Allergology



| ©d Sjwiap
Ase)ided ur (moie)
SISOqWo4y} |ed0y
pue UOI}eSeArIIXd
1193 pay
S]9SSAA |eW.ap
Ul Uoj3oeal JenaseA
513K00ydwA) asusiul
uajjoms
Jeadde sjassan
||BWS jo eljdyjopuy
SI1S01A00X3
J1nfooydwA pue

19he) jeseq ayy (1=u) yiog
40 uoljesauadap
Jejondea ‘ewapao (T=u)
Jewusp Alejjided eaoylielp W =u)a
djeJ} 14Ul ‘ured -awlonw
J1fooydwiA) Jeulwopqy ewayihi
s1dosjouinds QI =1Uu (e=u) pue 3| (€1
pue d1uad018ue (¥ = u) 8751 + (8=uy) aAne3au spuey  -ure|qiiyd =U)  (1-9) Apnmis
daap pue SHuy 1=u (£=u) puelasy W 4 |BUOI}I3S
‘leldadns ‘asuag (z=u) y1-8 + 10 y8no>H aAlsod uled (81 =u) :98e —SS0.D
(Sunsai el =u (6=u) (61=v) -urequyd (5= (6=u) uep ‘any uteds 032
lejlwis) 9 = u r=u)/0+ (01 =) ON 40d-1Y 1¢-L  smunid 1994 Auo u) AHAY ON E| W /e -oadsondy  ‘0z07  eulpuy
aA11e32U
W3l
aninsod
L]
:A30]043S
1odal
aA11e32U snyunud N 95eD DA} Aey NBE]
ON - ON ON ¥2d-1Y 0¢=G1  pue uled 1994 -ute|qiyd ON ON E| 11 1/1 -adsondy  ‘0z0¢ eded
3uluing
anijsod pue ENI
ON ot 19194 ON ¥Od-Ly SI-0T  snilinid 1994 -ute|qiyd ON ON W 81
3uluing
anysod pue ENTI
ON - ON ON ¥dd-1y 0¢ sninid 1994 -ute|qiyd ON ON W Y1
3uluing EEIEN NIBE]
anysod pue 2] 95eD ‘9Al} Ay 11au
ON - ON ON ¥dd-Ly I4! snilnid 1994 -ureigiiyd ON ON W 4 €/€ -adsoRy  ‘070¢ -len9o
sKep — suoisa) suolsa) (Apms
upjs Jo }9suo 3y} 0} Jnsai 159} sadueyd up|s SuoISd] suo} |y} ul |ejo}
swoldwAs 61-QINOD  61-AINOD  61-AINOD 40}  ¥Dd-L¥  SdBueyd upjs yum o uon dy3 jo -puod |edi3 /2uyeipaed)
uoljeujwexa snosuejnd-uou Jo  Jo swoldwAs syNsaiss} ems |ead  upjs JO pIJeIIOSSe -BI0) |BD  SIUNJedy |edl  SISpIosip  -ojojewdp (W/d4) [sieak] sesed jo Apnis A13unod
JediSojoyjedolsiH  39suo sy} woiy dwi]  dlwdlsAs  |ediSojolas -ukieydosep uonjeing swoldwAs -jwojeuy -Sojoydioy dluoiyd 1BYIQ Jo AIoISIH X3S 98y  JaqunN 9dyjjoadA]  Yesp Apnis

u0) | 3jqel

Advances in Dermatology and Allergology



sd))
‘ey
‘spuey
anysod pue 199}
1ayjo ay3 ‘eAl}
3N} -unfuod  9yj1)-awWIo} yiodal
91132dde -e3au auo ‘A11ned -1nu 95e) ‘9Nl dduely NIBE]
ON 4N 405507 ON 40d-1d ST < ON 1810 ewaykig ON ON W 9 )/t -adsoney  ‘070¢ 9q¢e7
ayoepeay I]-aWoy ENIES 0)
‘SIMuIYs -Inw 9Sed 9N} -D0JOW 012
ON QI+ JEVCH] ON ON GI < Snynld  Sspueq  ewaylki3l ON ON W /1 U1 -adsolyay  ‘070¢ yeue(
(onoquioiyy ayy
ul J0u) uauodwod
proydwiA| ays o3
uoljejas ul Ajuo
sadueyd J13nasep
{5]192 poo|q paJ Jo
UOIRSBARIIXD YLM
‘siwiap Aiejjided
ul saueided ul
lquioIyjonIw
‘siwiap daap
pue jepiadns uj
91esqjiyul ploydwi anedau
Jenaseanad 3| ENI yodal NI/BE]
pue s|soJ23u ‘9nizedau aaneSau -dwioinw 9sed @A)} uleds 11D
jewuapids jerped - OoN W8] ¥Od-1Y ST < snylnid 1994 ewsyihig UN ON W 4 1/1 -oadsoney ‘0707 -ejDIen
B
ON - ON ON ON aN ON 1994 -ureiquyd dN ON w 3 sa1105 -
aAlsod M) 95BD 9N} Aey 1A3)
ON - OoN OoN ¥Dd-1Y aN ON 1994 -ureiqiiyd ON ON 4 4 /T -adsonay  ‘0z0z  -lelold
sAep — suoisa] SuoISd) (Apms
upjs Jo 33suO 3y} 0} Jnsal 359} sadueyd upjs SuoISa) suoi} 9yj ul |ej0}
swoydwAs 61-AINOD  61-QINOD  61-QIAOD 103  ¥Dd-1¥  Se8ueyd upjs yym  jo uop ay} jo -1puo jesi3 />u3e1paed)
uoljeujwexa snoauend-uou Jo Jo swoldwAs s)nsai)sa) gems|esad upS Jo PIJLIDOSSE -BIO) [eD  SIINJedy|edl  siaplosip  -ojojewudp  (W/d4) [siesk] sased jo Apmys A1unod
Jlwashks  |edi8ojosas -ukieydoseN uonjeing swoldwAs -jwojeuy -Sojoydioyy dluoiyd JdY}Q jo AIoISIH - X3S 98y  JaquinN ayjjoadA]  “esp Apnis

|e2180j0yjedolsiH

J95UO0 3y} Wiy dwi|

U0 °| 3)qeL

Advances in Dermatology and Allergology



(=)
an3yye4 (8 =) sdi) ay3 jo
T Suppesn
‘=u) -1sod o3| lo/pue
sudis KyiaeD |elo
|eadutuapy ‘(t=u) (9=u) lo/pue
AN} Ayned  sdiayi jo
‘9=u) -e3au 93| |eJo ewayifie
eaoylielq puesd) ‘994 pue
‘(e =u) (z=u) ‘(g=u) spuey jo
‘(6 =u) annisod aAlsod spuey uolyeinp (91 Apnis
SIHA W8] ¥Dd-1Y pue 193} -ul Wil J0 (L= -0 1oyod
-13ounfuo) ‘(8=u) ewsylkis W S/ |euoIIeA
‘(L=u) (8=u) yseu ‘yseld :93e -19sqo
‘‘or=u) anedau anedau pazie Jeinded (e=u) uelp ‘aA13Dads Aey NI/BE]
ON N EEUCE W3 40d-L aN N EELED) -ojnoew N ON E| SN 01/01 -0113Y ‘0t0T  1UOpIsA
sdi) auyy
eAl} 40 Bupypesd
-ounfuod  ‘uonewenb
‘Ayned  -sap ‘ysel
|eso ‘sdi) - wJoylgiow
‘ysel ‘re|nded yodal
aA13e33U pazie -ojnJew 9sed oA} Asyung 0 19
ON - RELEE ON ¥0d-Ly 0z < ON EELED) ‘enoeyy ON ON E| € /1 -adsondy  ‘070¢ Je3z0A
sdi) ayy
Jo Suppesd
‘Aned elo
eAl}  ‘sdijayyjo
-ounfuod  ewayikia
‘Kyined ‘uoiy
|eso ‘sdi)  -ewenbsap
‘ysed yHm yseu
anedau pazie Jeinded
ON 0 EEUCE ON d0d 1Y dN N -l3usH -OnJew ON ON W €
skep - suoisa) suoIsa) (Apms
up|s Jo }3suo 3y} 0} Jnsai 159} sadueyd up|s SuoIsd) suoi} ay} ul |ejo}
swoldwAs 61-AINOD  61-AINOD  61-dINOD 10}  ¥Dd-1¥  S8ueyd upjs yim o uoi} 3y} jo -1puod |e218 /2ureipaed)
uoljeujwexa snoauend-uou Jo Jo swoldwAs s)nsai)sa) gems|esad upjS Jo PIJLIDOSSE -BIO0) [eD  SIINJedy|edl  siaploslp  -ojojewudp  (W/d4) [siesh] sased jo Apnis A13unod
|edi8ojoyjedolsiH  39suo sy} woiy dwi]  dlwdisAs  |ediSojolas -ukreydosep uonjeing swoldwAs -jwojeuy -Sojoydioyy dluoiyd 1BY}0 Jo AIoISIH X3S 98y  JaquinN ayjjoadA]  “esp Apnis
03 | |sqeL

Advances in Dermatology and Allergology

10



san Y1]-aWloy
BIVEN -Inw
eluAp -X9 ewsayihia
-o8ukieyd JEING)] pue
‘siHuiyl ured pue l|-ulelq
ON N ‘yano) ON ON YI-/  ‘smnid  uaddn -1Yd N ON 9
san ENIRC e
-lwaay -
-X3 ewaylfig
swoydwAs 1amo) pue
|eunsay anjysod pue Al|-ulelq
ON 4N -ujoljsen ON ¥d-1y YL ON Jaddn -1 AN ON I
Suuy
lenayzopua dwn)d
pue uonjein)ijul
J13K00ydwiA| |ed
-nwisues} Suimoys
195SaA Jewlap pIw
sa1fo0u
-13e13 2130123U ON
‘sisoj8uods pue
sa8ueyd Jejonoea san ENTIRCTIIN
‘51503£20%3 pJIW -lwaly -Inw
©|SB)ID JBINISeA eluAp -X9 ewayihig
pue uoljewWe}ul -o8ufieyd 19MO) pue
Jenasealad daap ‘siuIyd pue MI-utelq
pue Jepyadng AN ‘ysno) ON ON vI-/  smunid  Jaddn -2 4N ON A
spue|8 auli23
SulAj0AU] 2RI UL
Alojewweul a3y}
40 uojsuaixa daaq
sa1foou
-13e13 2130123U ON
sisol8uods pue
sadueyd Jejondea
Y1IM SIS03A00x%3 doe}
?lelapow ‘salll 93|1]-oWLI0)
‘uojjewwe)ul -wan -Inw
a1fooydwA) Jend -Xd ewayihi
-seAllad dasp pue 19MO) pue EIEN
|enadns yum siy pue MI-ureq 3seD ‘9AI} ureds 012
-llewap adeliaqu| 4N ON ON ON Yl-—/  smunid  Jaddn Rk UN ON 4 /v -2adsonidy  ‘070¢ 0ja4ioL
sKep — suoisa) suolIsa) (Apms
upjs Jo }3suo 3y} 0} Jnsai 153} sadueyd up|s SuoIs3) suon} 3y} ul |ejo}
swojdwAs 61-QINOD  61-AINOD  61-AQINOD 10}  ¥Dd-1Y  Sd8ueyd upjs yum  jo uon ay3 jo -1puod jesi3 />u3eipaed)
uoljeujwexa snoauejnd-uou Jo Jo swoldwAs s)nsai)sa) gems|ead upys JO pIJeIDOSSe -BIO0) [eD  SIINJedyjedl  siaploslp  -ojojewsdp (W/d) [siesk] sased jo Apmys A13unod
|ediSojoyjedolsiH  19suo sy} woiy dwi]  dwdisAs  |ediSojolas -ukreydosen uorjeing swoldwAs -jwoleuy -Sojoydioy dluoiyd 1BY}Q Jjo AIosiH 98y  JaquinN ayljo adA]  “esp Apnis

Ju0) °| 3)qeL

11

Advances in Dermatology and Allergology



yunJy
EEMTENN
-X3 J1aMo]
ansod pue Jad syuow
ON 0 19A34 ON 4041y 6 snunid  -dn ‘9de4  euedIN dN ON 4 14
(styyeday
213410340 pue
Sise1sajoyd yunay (Juanyuod
40O siaylew ‘saljwial} - ‘snojew ‘A3ojo139€
3y} Jo 8ul -X9 JaMO]  -3y3hI3)  umouun Jo SEIIEH NIRE
-uasiom aA1yisod pueJad  ysellen  3seas|p JaAl) 9sed ‘9nl}  uleds EINIle)
ON skep $T < + pue) Jansd ON ¥dd-1Y g OoN -dn ‘9oe4 -dedojnoeyy  dneISIOYD ON W 9 /e -oadsoley ‘00T -Katony
Suni}
uoljeu ‘salwial)  (pajejad
BINE X3 Jamo)  8nip) ysel
aAnisod ODJH pue Jad Jejnded
ON - ON ON 4041y BYY  snunig  -dn‘ede4  -onoewy dN ON 4 YA
yunJy
EEMTENN
-X3 Jamo)
pueJad  yselJen
OoN - ON ON S smyunid  -dn ‘93e4 -dedonoepy UN ON 4 11
suniL
‘saljwialy  (Y1-.)
-X3 J9MO]  -03501) S9143s
puetad  ysessen syjuow ased DA} Asyunp NIRE
ON 0 19A34 ON 4 ON -dn ‘9oe4 -dedojnoeyy N ON 4 8 0z/€ -Jadsosley  ‘0zoz  zewung
- JEVEY
1odal NI E]
ewayluexa 3sed ‘9AI} Aey 9S9A
ON e+ yano) ON ON L ON Junip - 1-e|ddleA ON ON 4 8 /1 -adsoi3dy  ‘020¢ -0us9
sAep — suoisa) SuoIs3) (Apms
upjs Jo }dSUO 3y} 0} }nsal 359} sadueyd upjs SuoIsa) suol} 3y} u1 |ejo}
swoldwAs 61-AIN0D  61-AIN0D  61-QINOD 404  ¥Dd-1¥  Sd3ueyd upjs yum o uon ayj jo -ipuod jedi3 /2u3eipaed)
uoljeujwexa snoauejnd-uou Jo  Jo swoldwAs s)Nsa13se) gems|ead  uIyS JO PaIJeIDOSSe -BIO0| |ed  SaINnjed)jedl  siaploslp  -ojojewnsp  (W/4) [s1eak] sased jo Apmys A13unod
Jesi8ojoyjedolsiH  19suo oy} woij awi]  dIwdIsAs  |ediSojosss -uhkieydoseN uoneing swoldwAs -jwojeuy -Sojoydioyy duoayd JBY}Q Jo Alo)SIH X3S 98y  JaqunN ayj}jo adA]  ‘eap Apnis

u0) °| 3)qelL

Advances in Dermatology and Allergology

12



Dermatological manifestations of the Coronavirus disease 2019 in children: a systemic review

Table 2. Summary of the clinical characteristics

Parameter

General data

Mean time from the onset of non-
cutaneous COVID-19 symptoms to the
onset of skin lesions [days]

8.9 (-2-28)

Chilblain-like lesions (n = 173)

Total number of cases

173

Mean age (range) [years]

13.2 (8 months

—18 years)
Sex Male, n (%) 79 (45.7)
Female, n (%) 94 (54.3)
Anatomical Only feet 143 (82.7)
locfaltlon of skin Only hands 13 (7.5)
lesions — n
(% of all cases) Both feet and 13 (7.5)
hands
Face 2 (20)
Mean duration of skin lesions (range) 18.5 (4-25)
[days]
Symptoms Pruritus 57 (32.9)
as'souaFed with Pain 56 (32.4)
skin lesions — n
(% of all cases) Burning 7(4.0)
Coldness 1(0.6)
No 78 (45.1)
Nasopharyngeal  Positive 10 (20.4)
swab RT-PCR test
result (n = 49), Negative 39 (79.6)
n (%)
Systemic Cough 17 (9.8
symptoms of Gastrointestinal 13 (7.5
COVID-19 - n symptoms
(% of all cases) y
Fever 11 (6.4)
Rhinitis 7 (4.0)
Dyspnoea 6 (3.5)
Headache 3(1.7)
Fatigue 3 (1.5)
Pharyngodynia 2(12)
Muscle pain 2(1.2)
No 129 (74.6)
Mean time from the onset of non- 10.4 (-2-28)

cutaneous COVID-19 symptoms to the
onset of skin lesions (range) [days]

Parameter General data
Total number of cases 196
Mean age [years] (range) 12.57
(2 months-18 years)
Sex Male, n (%) 107 (54.6)
Female, n (%) 89 (45.4)
Morphological Chilblain-like 173 (88.3)
fea.tures of the Maculopapular 16 (8.2)
lesions —n
rash
(% of all cases)
Erythema 12 (6.1)
multiforme-like
Varicella-like 1(0.5)
exanthema
Urticaria 1(0.5)
Anatomical Feet 177 (91.7)
locfaltlon of skin Hands 45 (233)
lesions —n
(% of all cases) Trunk 16 (8.3)
Arms, forearms 15 (7.8)
Thighs, shins 15 (7.8)
Face 10 (5.2)
Lips 9 (4.7)
Oral cavity 9(4.7)
Conjunctiva 3 (1.6)
Mean duration of skin lesions [days] 17.2 (2-25)
Symptoms Pruritus 62 (31.6)
as.souaFed with Pain 57 (29.1)
skin lesions — n
(% of all cases) Burning 7 (3.6)
Coldness 1(0.5)
No 95 (48.5)
Nasopharyngeal Positive 18 (26.1)
swab RT-PCR test Negative 51 (73.9)
result (n = 69),
n (%)
Systemic Fever 28 (144
symptoms of Gastrointestinal 20 (10.3
COVID-19 = n symptoms
(% of all cases)
Cough 18 (9.3)
Conjunctivitis 9 (4.6)
Rhinitis 8 (4.1)
Dyspnoea 6(3.1)
Headache 42
Meningeal signs 4(2.1)
Fatigue 3(13)
Pharyngodynia 2 (1.0)
Muscle pain 2 (1.0)
No 134 (68.4)
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Table 2. Cont.

Parameter General data Parameter General data
Maculopapular rash (n = 16) Erythema multiforme-like lesions (n = 12)
Total number of cases 16 Total number of cases 12
Mean age (range) [years] 7.22 (8 months — Mean age (range) [years] 12.1 (6-17)
17 years)
Sex Male — n (% of all 9 (75)
Sex Male, n (%) 9 (56.3) cases)
Female, n (%) 7(43.7) Female — n (% of 3(25)
Anatomical Feet 16 (100) all cases)
:(e);i;[rilosn 0; skin Hands 16 (100) Anatomical Only feet 7 (58.3)
- location of skin
(% of all cases) Arms, forearms 14 (87.5) lesions - n Only hands 2(16.7)
Thighs, shins 14 (87.5) (% of all cases) Both feet and 3 (25)
hands
Trunk 14 (87.5)
- Face 2 (16.7)
Lips 8 (50)
- Lips 1(8.3)
Oral cavity 8 (50)
Oral cavity 1(8.3)
Face 6 (37.5)
- - Conjunctiva 1(8.3)
Conjunctiva 2 (12.5)
- - - Mean duration of skin lesions (range) 16.7 (14-21)
Mean duration of skin lesions (range) 9.3 (2-25) [days]
[days]
- Symptoms Pruritus 5(41.7)
Symptoms Pruritus 2(12.5) associated with
associated with - : . Pain 2 (16.7)
skin lesions —n Burning 7(40) skin lesions -
- n (% of all cases No 5(417)
(% of all cases) No 14 (87.5) (% )
— Nasopharyngeal Positive 2 (25)
Nasopharyngeal Positive 6 (37.5) swab RT-PCR test
swab RT-PCR test result (1 = 8) - Negative 6 (5)
result (n = 16) Negative 10 (62.5) n (%)
-n (%)
Svstem . 14.@7.5) Systemic Cough 1(8.3)
ystemic ever .
symptoms of . symptoms of Gastrointestinal 2(16.7)
Conjunctivitis 9 (56.3) COVID-19 —n symptoms
COVID-19 —n . - (% of all cases)
(% of all cases) Gastrointestinal 6 (37.5) Fever 2(16.7)
symptoms
B - Cough 1(8.3)
Meningeal signs 4 (25)
- Rhinitis 1(83)
Fatigue 1(6.3)
Headache 1(8.3)
No 2 (12.5)
No 7 (58.3)
Mean time from the onset of non- 3.5 (-1-15) -
Mean time from the onset of non- 21.0 (15-28)

cutaneous COVID-19 symptoms to the
onset of skin lesions (range) [days]

most common symptoms were fever and gastrointesti-
nal symptoms. RT-PCR tests from nasopharyngeal swabs
were performed in majority of the patients from this
group (n = 8), positive results for SARS-CoV-2 were found
only in two children (Table 2).

Torrelo et al. and Andina et al. [19, 24] presented an
interesting description of 4 children aged 11-17 years
who had erythema multiforme-like lesions in addition to
chilblain-like lesions on the feet (in 4 patients) and hands
(in 2 patients). The subjects had never before experi-
enced such symptoms, had not taken new medications,
and had not received vaccinations during the previous

14

cutaneous COVID-19 symptoms to the
onset of skin lesions [days]

30 days, and did not have any symptoms of or exposure
to herpes virus, Epstein-Barr virus, varicella, adenovirus,
cytomegalovirus, or orf. RT-PCR testing for SARS-CoV-2
was positive in only 1 of the patients; another had con-
tact with a family member with suspected infection;
3 had mild symptoms of COVID-19 a few days before the
appearance of skin lesions. Histopathological examina-
tion performed in 2 patients did not show an erythema
multiforme characteristic picture, but immunohisto-
chemistry was positive for SARS-CoV/SARS-CoV-2 spike
protein. Oral corticosteroids have been administered in
1 patient and topical corticosteroids were used in anoth-

Advances in Dermatology and Allergology
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er. Skin lesions disappeared without complications in all
patients within one to 3 weeks [19, 24].

Garcia-Gil et al. [25] in their publication presented
a clinical case of a 12-year-old boy with erythema multi-
forme-like skin changes which presented as purple ery-
thematous lesions and vesicular blisters.

Histopathological examination of skin lesions re-
vealed partial epidermal necrosis and perivascular
lymphoid infiltrate in superficial and deep dermis, mi-
crothrombi of the papillary dermis accompanied by ex-
travasation of red blood cells, thickening of the vessel
wall, and activation of the endothelium with nuclear en-
largement. The authors of the publication emphasized
the similarity of the histopathological image of erythema
multiforme-like lesions (pauci-inflammatory thrombo-
genic vasculopathy) to vascular lesions occurring in adult
patients with severe COVID-19. This suggests that SARS-
CoV-2 may be an etiological factor in the development of
acute vascular lesions in children despite often negative
test results confirming the infection.

Maculopapular changes

The clinical picture of patients with maculopapular le-
sions was quite diverse. In the analysed articles, 16 cases
of children with maculopapular exanthema (8.2%) were
described. The average age of patients in the analysed
articles was 7.22 years, the changes were more frequent
in boys. In all described clinical cases, the changes con-
cerned hands and feet. Moreover, in 14 patients a gen-
eralized rash on whole upper and lower extremities and
trunk was found.

The average duration of the exanthema was 9.3 days.
Only itching was described among the accompanying
symptoms. The most frequently described general symp-
toms of COVID-19 were: fever, conjunctivitis and gastro-
intestinal symptoms. Extracutaneous symptoms in this
group of patients appeared on average 3.5 days before
the occurrence of maculopapular rash. RT-PCR tests of
nasopharyngeal swabs were performed in all children in
analysed clinical cases, most of the results were negative
(Table 2).

Bursal Duramaz et al. [26] described two clinical cas-
es of patients with confirmed SARS-CoV-2 infection who
did not require systemic treatment. In an 8-month-old in-
fant, an erythematous rash of the face and trunk resem-
bling roseola was found. These skin changes and a fever
appeared and subsided simultaneously. An 11-year-old
girl presented with a pruritic, morbiliform rash on the
face and back. The changes disappeared spontaneously
after 5 days.

The course of COVID-19 among paediatric patients is
often asymptomatic or has few symptoms [27, 28]; thus,
systemic treatment is less frequently used compared to
in the adult population.

However, Bursal Duramaz et al. [26] described a case
report of a 17-year-old female patient experiencing a drug

Advances in Dermatology and Allergology

eruption on day 3 of hydroxychloroquine use. Erythema-
tous and maculopapular changes occurred on the face
and limbs with slight itching. Symptoms disappeared
upon termination of hydroxychloroquine treatment.

Morey-Olivé et al. [29] described an interesting clini-
cal case of a 6-year-old boy with cholestatic liver disease
of unknown aetiology. Two weeks after a slight fever,
elevated bilirubin and hepatic transaminases in blood,
the patient had a positive result of RT-PCR smear test for
the presence of SARS-CoV-2. After the next 48 h an itchy,
non-smelling, generalised, dewy sediment appeared.
Skin lesions persisted in the boy for a total of 5 days,
were not accompanied by any symptoms associated with
COVID-19 and upon their subsidence, liver parameters
normalised. Interestingly, no SARS-CoV-2 was detected
in the liver extract.

However, in 3 of the publications we analysed [30—
32], the erythematous and papular lesions occurred in
the form of a generalised rash with subsequent epider-
mal exfoliation with often accompanying erythema or
firm induration of hands and feet, erythema of the lips
or oral cavity, and cracking of the lips.

In addition, the patients were found to have addi-
tional symptoms characteristic of Kawasaki’s disease,
namely fever, coronary artery abnormalities, hypotension
and/or elevated inflammatory markers.

Labé et al. [31] presented a clinical case of a 3-year-
old patient hospitalized for 8 days of high fever, whose
mother was diagnosed with SARS-COV-2 infection
3 weeks earlier. The patient was described as general-
ized exanthema with desquamation of the extremities,
bilateral palmar oedema, glossitis, and cervical lymph-
adenopathy. Laboratory tests showed an increase in in-
flammation parameters.

Although the result of the RT-PCR swab test for
SARS-CoV-2 was negative, the ground-glass opacities
and consolidation in the right posterobasal area clearly
supported the diagnosis of COVID-19. According to the
authors, the clinical case presented in the publication
suggests that SARS-CoV-2 infection may be the trigger
for Kawasaki-like disease [31].

In April 2020, there were reports from Europe and
North America about a severe form of Paediatric Inflam-
matory Multisystem Syndrome (PIMS) sharing common
features with other paediatric inflammatory conditions
including: Kawasaki disease (KD), staphylococcal and
streptococcal toxic shock syndromes, bacterial sepsis and
macrophage activation syndromes. A possible temporal
association of PIMS with SARS-COV-2 infection has been
proposed as some paediatric patients have tested posi-
tively for SARS-CoV-2 infection using either polymerase
chain reaction (PCR) or serological testing [30-34].

The initial definition of the Paediatric Inflammatory
Multisystem Syndrome temporally associated with SARS-
CoV-2 infection [35, 36] based on a document published
by the WHO on 15 May 2020 [37] covers children and
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adolescents under 19 years of age with a fever lasting

3 days or more, presenting at least two of the following

symptoms:

—rash or non-purulent, bilateral conjunctivitis or symp-
toms of mucocutaneous inflammation signs (oral,
hands, or feet),

—hypotension or shock,

—features of myocardial dysfunction, pericarditis, valvu-
lar inflammation, or coronary artery abnormalities,

— coagulopathy,

—acute gastrointestinal symptoms.

Additionally, diagnosis requires elevated inflamma-
tory markers, exclusion of other infectious causes of pre-
sented symptoms, and either confirmation of COVID-19
or probable contact with an infected individual [37].

PIMS-TS symptoms are similar to those of KD, includ-
ing persistent fever and coronary artery damage; howev-
er, relatively older children are typically affected [38, 39].

Verdoni et al. pointed out a significant increase in the
incidence of KD symptoms in the Italian Bergamo area
since the beginning of the SARS-COV-2-related pandemic,
particularly a 30-fold increase in the incidence of Kawa-
saki-like disease between 18.02.2020 and 20.04.2020.
Compared to patients admitted before February 2020,
only in the group of children hospitalized after the be-
ginning of coronavirus epidemic, KD shock syndrome
and features of macrophage activation syndrome were
reported [30].

While the aetiology of KD is still not fully understood,
available studies suggest that the disease may be due to
abnormal regulation of the immune system in response
to the infectious agent. This inappropriate immune re-
sponse is most probably genetic as indicated by the lim-
ited number of cases of children with KD in the course of
infectious diseases. A hypothesis to explain the aetiology
of PIMS-TS has yet been put forward [40, 41].

Patients with PIMS-TS symptoms require immedi-
ate hospitalization. Treatment of this disease is similar
to that of KD. First-line treatment is high-dose intrave-
nous immunoglobulin (IVIG) (2g/kg) to reduce the risk of
coronary artery damage. Additionally, acetylsalicylic acid,
corticosteroids, and anti-TNF monoclonal antibodies may
be used to reduce inflammation [42].

Other skin lesions

Among the analysed publications, single clinical cases
of children with papulovesicular skin changes and urti-
caria were presented.

Varicella-like exanthema

Genovese et al. [43] presented a description of an
8-year-old girl, hospitalized due to varicella-like exanthe-
ma lasting for 3 days and a positive RT-PCR result from
nasopharyngeal swabs for SARS-CoV-2 (in the patient

16

and her closest family). In the history, the patient had
smallpox a year earlier.

On admission, disseminated papular, papular-bladder
lesions with a tendency to crack and scab formation in
the area of the torso skin were found. The skin lesions
were accompanied by only a slight cough, which oc-
curred 3 days before the onset of the skin lesions, and
a fever, which occurred on the 2" day of dermatosis.
Laboratory tests were all within normal range except for
slight thrombocytopenia. Skin lesions and general ail-
ments disappeared without any treatment within 7 days.

Urticaria

Urticaria is a rare disease in childhood (3.4% UK, 4.4%
Germany, 5.4% Denmark) and the risk of transformation
into a chronic form is negligible (0.1-0.3%) [44—46]. Sci-
entific studies show that viral infections can also be an
etiological factor in urticaria [47, 48].

Morey-Olivé et al. [29] described a clinical case of
a 2-month-old girl with itchy acute urticaria skin lesions
lasting 4 days and accompanied by a slight fever. The girl
had contact with two people with confirmed SARS-CoV-2
infection. The urticaria initially occurred on the face and
upper limbs and subsequently spread to the trunk and
lower limbs. The palms and soles remained free of le-
sions and no angioedema was found. After oral symp-
tomatic treatment, all symptoms disappeared within
5 days.

Conclusions

An increasing number of publications regarding skin
lesions in the course of COVID-19 are describing skin
lesions occurring in children. The preceding examples
show that both the morphology and prevalence of par-
ticular dermatoses in the course of COVID-19 is different
in children compared to these found in adults.

In many cases, skin lesions are the only visible mani-
festation of the disease in the paediatric population, and
RT-PCR tests from nasopharyngeal swabs and serological
tests confirming SARS-CoV-2 infection may be negative.

However, the histopathological picture of acute chil-
blain-like lesions and erythema multiforme-like lesions
in children shows similarity to vascular lesions in adult
patients with severe COVID-19.

While symptoms in the paediatric population are
typically mild, there is an increasing number of reports
of severe COVID-19 in the form of multi-systemic inflam-
matory disease resembling an incomplete picture of
Kawasaki disease, most probably related to SARS-CoV-2
infection.

Case reports of clinical skin lesions in the course of
COVID-19 in children indicates that there is a need for
large, comprehensive studies confirming the charac-
teristics and prevalence of dermatoses associated with
SARS-CoV-2 infection. Precise and rapid diagnosis, includ-
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ing skin lesions, may prove to be crucial for rapid medical
intervention to prevent further spread of the disease, es-
pecially in the paediatric population, where skin lesions
may be the only manifestation of COVID-19.
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