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ABSTRACT

This descriptive study aimed to evaluate the frequency and the types of mucocutaneous manifestations
associated with multisystem inflammatory syndrome in children (MIS-C). A cohort of 49 patients was
reviewed. There were 6 patients (12.2%) whose mucocutaneous findings were observed by the clini-
cians on admission, whereas 26 (53%) patients had at least one of the histories of rash or desquam-
ation associated with fever before the admission. Exanthems in our experience demonstrated a variety
of morphologies, including morbilliform, urticarial, petechial, and maculopapular forms. Mucosal in-
volvement (conjunctivitis and strawberry tongue) was observed only in 2/6 (34%) patients. In the cor-
onavirus disease 2019 pandemic era, while evaluating the criteria for MIS-C, the history of previous cu-
taneous findings given by parents/caregivers is also important. There was no pathognomonic rash for
MIS-C and a variety of cutaneous findings with a short lifespan can be associated with MIS-C.

KEYWORDS: children, COVID-19, multisystem inflammatory syndrome in children, SARS-CoV-2,

skin rashes

INTRODUCTION
The pediatric severe and life-threatening forms of
coronavirus disease 2019 (COVID-19) infections
are reported to be rare in children comparing the
adults. However, after the onset of the COVID-19
pandemic a severe and fatal novel clinical entity was
defined in children. In May 2020, several European
countries following the UK reported pediatric cases

with a hyperinflammatory course that was similar to
atypical Kawasaki’s disease, Kawasaki’s disease
shock syndrome, and toxic shock syndrome, consid-
ered to be related to Severe Acute Respiratory
Syndrome Coronavirus-2 (SARS-CoV-2) infection
[1-5]. Later than, the Centers for Disease Control
and Prevention (CDC) [6] and World Health
Organization (WHO) [7] described this post-

© The Author(s) [2021]. Published by Oxford University Press. All rights reserved.

For permissions, please email: journals.permissions@oup.com

G202 JoqWanoN G| uo 1sanb Aq G1.92G£9/0.00eWl/e//9/9iMe/fodoly/woo dno-oiwepese//:sdny Wwoly papeojumoq


https://academic.oup.com/
https://academic.oup.com/

2+ Mucocutaneous Findings of MIS-C

infectious inflammatory response of the immune
system as Multisystem Inflammatory Syndrome in
Children (MIS-C) and released their diagnostic cri-
teria. A holistic approach to the diagnosis of MIS-C
included fever, elevated inflammatory markers, the
involvement of two or more organs, mucocutane-
ous findings, and either a positive test or exposure
within 4 weeks of clinical manifestations. Although
the etiology and immunological background have
not been elucidated yet, it is considered to be simi-
lar to acute rheumatic fever, which is a post-
infectious systemic inflammatory syndrome that
occurs as an immunological response to a superanti-
gen, and toxic shock syndrome which is a systemic
inflammatory syndrome with shock [8].

Cutaneous manifestations have been reported in a
significant proportion of patients besides the gastro-
intestinal, cardiac, hematologic and respiratory find-
ings [9]. However, there is not a specific well-defined
characteristic of the skin lesions or rashes due to the
variability of the patterns. This descriptive study was
aimed to evaluate the frequency and the types of cuta-
neous manifestations associated with MIS-C.

MATERIALS AND METHODS
This descriptive study was conducted during the
period between 1 June 2020, and 1 February 2021,
at Dr. Behget Uz Child Disease and Pediatric
Surgery Training and Research Hospital. The hos-
pital is a referral center for pediatric patients in the
Aegean Region of Turkey with an annual ~600 000
outpatients and 24 000 hospitalizations. A cohort of
49 patients under 18years old and diagnosed as
MIS-C according to CDC and/or WHO criteria was
included in the study. In addition to the presence of
persistent fever, increased inflammatory biomarkers,
findings of multi-organ involvement, and exclusion
of any other diagnosis, epidemiological linkage to
COVID-19 infection were the criteria of definite
diagnosis. All patients required proof of SARS-CoV-
2 exposure via nasopharyngeal real-time reverse-tran-
scription polymerase chain reaction (RT-PCR) ana-
lysis and/or SARS-CoV-2 antibody test. The
exclusion of other diagnoses was performed using
several microbiological and molecular diagnostic
tests including multiplex PCR tests for common re-
spiratory pathogens, rapid antigen tests for influenza,

serological tests for Epstein-Barr viriis (EBV), con-
ventional culture tests including blood culture and
throat culture in addition to peripheral smears, ultra-
sonography etc.

Demographic data, symptoms and medical history
of the patients, characteristic features of rashes were
collected via the electronic medical record system
and patient files.

Statistical analysis was performed using SPSS
Statistical Software (version 22; SPSS, Chicago, IL,
USA). Continuous variables were presented as
means & SD and categorical variables as frequencies
and percentages.

Ethics approval for this study was obtained from
the Institutional Review Board of Dr. Behcet Uz
Children’s Training and Research Hospital.

RESULTS

Of the 49 patients, there were 6 patients (12.2%)
whose mucocutaneous findings were observed by
the clinicians on admission, while 26 (53%) patients
had at least one of the histories of rash or desquam-
ation associated with fever before the admission. Of
six patients, five (84%) were male. The mean age of
the patients was 9.5 = 3.2 years (range S-13years).
The SARS-CoV-2 RT-PCR was negative and the ser-
ology was positive in all patients. Additional tests
(multiplex PCR, EBV serology, throat culture and
blood culture) for differential diagnosis were needed
in all patients. The mean duration of fever was
5.2 = 2.3 days (range 3-9 days) The mean duration
of rash was 3.5 & 2.1 days (range 1-6 days). None of
the patients had a chronic disease. Characteristics of
the patients were summarized in Table 1.

Patient 1

A 12-year-old female presented following 4 days of
fever, sore throat and nausea. Physical examination
was remarkable for an urticarial rash on the trunk
and upper limbs (Figs 1 and 2), and painful lymph-
adenopathy in the left cervical region. The fever per-
sisted for 24h, and at the 36th hour of admission,
she developed respiratory distress. Chest X-ray
revealed bilateral pleural effusion and right lower
zone consolidation. She was admitted to the pediat-
ric intensive care unit (PICU) for non-invasive re-
spiratory support. Rashes resolved within 24 h.
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Fig. 1. Patient 1. Urticarial eruption on the trunk.

Patient 2

A 7-year-old male presented with a fever up to 39°C
for S days with associated abdominal pain, and a rash
that appeared the day before admission. On examin-
ation, he had a strawberry tongue, macular erythema
on the dorsolateral surface of the feet and bilateral
palmoplantar erythema with edema on the hands
and feet. (Figs 3 and 4) Multiplex PCR for other
viral agents was negative. Two days after admission,
he became resistantly hypotensive and was admitted
to the PICU for inotropic support. On the fourth
day of hospitalization, fever and rash resolved
concomitantly.

Patient 3
A 13-year-old male presented with 3 days of fever up
to 39.6°C and a rash. Physical examination revealed
morbilliform eruption on the bilateral dorsal surface
of hands, trunk, antecubital region and lower limbs
and periorbital erythema with edema. (Figs S and 6)
The fever persisted for 24 h after admission. It was
observed that the rashes disappeared 2 days after the

Fig. 2. Patient 1. Urticarial eruption on the left upper limb.

fever subsided. EBV viral capsid antigen (VCA) IgM
and EBV VCA IgG were negative.

Patient 4

A S-year-old male presented with 7days of fever
accompanying diarrhea, conjunctivitis and myalgia.
On the first day of admission, he had a maculopapu-
lar eruption on the trunk resolving within 24 h. (Fig.
7) It was observed that the fever subsided 24 h after
the rashes disappeared. EBV VCA IgM and EBV
VCA IgG were negative.

Patient 5

A 12-year-old male presented with 4 days of fever
with associated diarrhea, vomiting and 3 days of rash.
Physical examination revealed altered mental status,
tachycardia, hypotension and petechial rash on the
lower limbs (Figs 8 and 9), and he was admitted to
PICU. Multiplex PCR for other respiratory viruses
and blood culture resulted negative. Rashes resolved
on the second day of hospitalization.
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Fig. 3. Patient 2. Macular erythema on the dorsolateral
surface of the right foot.

Fig. S. Patient 3. Periorbital erythema and edema.

Fig. 6. Patient 3. Morbiliform eruption on the trunk.
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Fig. 7. Patient 4. Maculopapular eruption on the trunk. Fig. 8. Patient S. Purpura on the feet.
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Fig. 9. Patient S. Purpura on the left lower limb. Fig. 10. Patient 6. Maculopapular eruption on the lower limbs.
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Patient 6
An 8-year-old male presented with abdominal pain,
arthralgia and, 3 days of fever that starts concurrently
with a maculopapular eruption on the lower limb
(Fig. 10). Rashes resolved 2 days after admission.

DISCUSSION

In our cohort, we reviewed our experience with MIS-
C and cutaneous findings. In our experience, although
more than half of the patients had a history of muco-
cutaneous findings, we were able to observe the find-
ings at a very low rate at admission. The patients
presented with a wide spectrum and polymorphic cu-
taneous findings. Exanthems in our experience dem-
onstrated a variety of morphologies, including
morbilliform, urticarial, petechial, and maculopapular
forms. Mucosal involvement (conjunctivitis and straw-
berry tongue) was observed only in two of the
patients (34%). Some patients experienced fever be-
fore recognition of the rashes, whereas others devel-
oped fever and rashes concomitantly. Extremities
were involved in all patients except Patient 4.

Mucocutaneous manifestations in the course of
MIS-C have been reported at high rates in the litera-
ture [3, 10, 11]. A meta-analysis reviewing 16 articles
with a total of 600 patients revealed that skin rashes
were the third common presentation after the fever
and gastrointestinal symptoms [9]. Feldstein, et al.
[12] reported that mucocutaneous findings were rec-
ognized in up to 74% of hospitalized patients with
MIS-C. In our study, the rate was found to be much
lower. The possible reason for this may be that the
rashes were short-term and were not noticed by the
parents before admission to the hospital.

Although studies on skin manifestations associ-
ated with MIS-C included a limited number of cases,
nonspecific erythema, urticarial, morbilliform, scarla-
tiniform, and purpuric exanthema have been
reported so far [13, 14]. Rekthman, et al. [13]
reported that extremities are involved more frequent-
ly [13]. Hand and feet anomalies (erythema and/or
induration) were found in 50% of Italian patients [3]
and 48% of French patients [15]. However, a charac-
teristic body region for MIS-C involvement has not
been identified. Hence, common childhood viral or
bacterial diseases (such as EBV, measles, parvovirus,
meningococcemia, scarlet fever etc.) and drug

eruptions are frequently included in the differential
diagnosis requiring the proper diagnostic tests and
the initiation of empirical antimicrobial treatment.

This study has several limitations. First, histories
of mucocutaneous changes before hospital admission
are based on parents’ statements. Second, none of
the patients underwent a skin biopsy which might re-
veal the pathogenesis of rash in MIS-C. Third, some
of the rashes may not be able to distinguish due to
fact that some of the lesions disappear quickly and
some of them are indistinct.

In conclusion, in the COVID-19 pandemic era,
while evaluating the criteria for MIS-C, not only the
presence of the cutaneous findings, but also the his-
tory of previous cutaneous findings given by
parents/caregivers are important. As shown in this
article, there was no pathognomonic rash for MIS-C
and a variety of cutaneous findings with a short life-
span can be associated with MIS-C.
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