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ABSTRACT

Introduction: Pediatric COVID-19 cases are typically known to be mildly symptomatic and show a good prognosis. However, more
severe condition termed Multisystem inflammatory syndrome (MIS-C) is encountered in children. This research aimed to evaluate
the differences between MIS-C and non-MIS-C (children who were infected with SARS-CoV-2 but did not develop MIS-C) patients
according to demographics, comorbidities, and symptoms conditions, as well as clinical, laboratory, radiological findings, treatment,
and prognosis.

Materials and Methods: This systematic review and meta-analysis were performed in accordance with PRISMA guidelines using
electronic databases of PubMed, Scopus, Science-Direct, and LitCovid including articles on observational studies comparing the MIS-C
and non-MIS-C cases published between 01 January 2020-15 January 2021.

Results: Seventeen articles meeting the criteria were included. No difference was found in terms of gender and age from the
demographic characteristics of the MIS-C and non-MIS-C groups. Black race and clinical findings such as fever, rash, fatigue, loss of
appetite, vomiting and diarrhea, and laboratory findings CRP and ferritin were found to be higher in the MISC group compared to
the nonMISC group (p<0.05). Cardiac complications, use of some medical treatments (steroids, IVIG, inotropic therapy), and need for
intensive care were also higher (p< 0.05). Conversely, the presence of comorbidity, presence of rhinorrhea, hemoglobin, lymphocyte,
and platelet values were higher in the non-MIS-C group (p< 0.05).

Conclusion: Evaluation of MIS-C and non-MIS-C patients for various characteristics revealed differences that will guide the diagnosis
of and approach to MIS-C cases.
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Giris: Pediatrik COVID-19 vakalarinin tipik olarak hafif semptomatik oldugu ve iyi bir prognoz gdsterdigi bilinmektedir. Ancak cocuklarda
multisistem inflamatuvar sendrom (MIS-C) olarak adlandirilan daha siddetli bir durumla karsilasiimaktadir. Bu arastirma, MIS-C ve
MIS-C olmayan (SARS-CoV-2 ile enfekte olan ancak MIS-C gelismeyen cocuklar) hastalarin demografik, komorbidite ve semptom
ozellikleri yani sira klinik, laboratuvar, radyolojik bulgular, tedavi ve prognoz farkliliklarinin degerlendirilmesini amaglamaktadir.
Materyal ve Metod: Bu sistematik derleme ve meta-analiz, Ocak 2020-15 Ocak 2021 arasinda PubMed, Scopus, Science-Direct
ve LitCovid elektronik veritabanlarindaki MIS-C ve MIS-C olmayan hastalari karsilastiran gézlemsel c¢alismalara iliskin makaleler
kullanilarak PRISMA rehberine gore yapilmistir

Bulgular: Kriterleri karsilayan 17 makale dahil edildi. MIS-C ve non-MIS-C gruplarinin demografik ézelliklerinden cinsiyet ve yas
bakimindan fark saptanmamis olup, MIS-C grubunda siyah irk olma olasiigi ve klinik bulgulardan ates, dékiintii, yorgunluk, istah
kaybi, kusma ve ishal, laboratuar bulgulardan CRP ve ferritin non-MIS-C grubuna gére daha yliiksek bulunmustur (p< 0,05). MIS-C
grubunda kardiyak komplikasyonlar, bazi medikal tedavilerin kullanimi (steroid, IVIG, inotropik tedavi) ve yogun bakim ihtiyaci daha
yliksek bulunmustur (p< 0,05). Buna karsilik, MIS-C olmayan grupta komorbidite varligi, rinore varligi daha fazla, hemoglobin, lenfosit
ve trombosit dederleri daha yiiksekti (p< 0,05).

Sonug: MIS-C ve MIS-C olmayan hastalarin cesitli 6zellikler agisindan degerlendirilmesi, MIS-C vakalarinin teshisine ve yaklasima yon
verecek farkliliklari ortaya cikarmustir.

Anahtar Kelimeler: Pediatrik COVID-19; Mis-c; Meta-analiz; Demografik ézellikler; inflamatuar belirtecler

INTRODUCTION Pediatrics and Child Health (RCPCH) have created

Pediatric COVID-19 cases generally have diagnostic criteria for MIS-CI®8l. These criteria
a mid course and show good prognosis include persistent fever, rash, multisystem organ
and prevalence varies by country. The involvement, inflammatory laboratory findings,
World Health Organization (WHO) states that positive test results or suspected contact for
approximately 8.5% of reported cases are S_ABS_COV_Z are  prominent. The present
children. The American Academy of Pediatrics findings support that MIS-C emerges two to four
has reported that 13.4% of COVID-19 cases weeks after SARS-CoV-2 infection. Although the

1.3-3.1% of hospitalized patients, and 0.0-0.19% etiopathogenesis is yet to be discovered, virus-
of deaths were children in the United States!l:2. induced post-infective immune dysregulation is

thought to play an important rolel®-10],
Initially, COVID-19 reports have shown that

most children had mild or asymptomatic disease!®!. Distinguishing MIS-C cases from COVID-19
However, children and adolescent groups with cases will aid in the decrease of disease-related
a multisystem inflammatory condition requiring morbidity and mortality, and research on this

admission to intensive care units with some features subject is restricted.

similar to Kawasaki disease and toxic shock Thus, in this meta-analysis, it is expected to
syndrome have been reported later!*-®]. This clinical uncover differences in terms of symptoms, clinical,
condition has been termed COVID-19 related to laboratory, and radiographic findings, treatment,
multisystem inflammatory syndrome in children and prognosis between MIS-C and non-MIS-C

(MIS-C).  WHO, Centers for Disease Control patients in addition to demographic characteristics
and Prevention (CDC) and the Royal College of and the presence of comorbidity.
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MATERIALS and METHODS

This systematic review and meta-analysis
were performed in accordance with the PRISMA
(Preferred Reporting Items for Systematic Reviews
and Meta-Analysis) guideline.

Search Strategy

A systematic review of literature using PubMed,
Scopus, Science-Direct and Litcovid electronic
databases was conducted. For screening, the
keywords “COVID-19” or “severe acute respiratory
syndrome coronavirus 2”7 or “SARS-CoV-2” or
“2019-nCoV” and “multisystem inflammatory
syndrome in children” or “pediatric multisystem
inflammatory syndrome” or “Kawasaki-like disease”
or “MIS-C” were used as text terms.

Two review authors reviewed the titles and
abstracts of the studies found in the above
sources, excluding duplicates. If the screening
process from titles and abstracts alone failed, full
texts were obtained. The studies to be included
in the meta-analysis were determined following
a reevaluation of the conflicts with another
researcher.

Inclusion and Exclusion Criteria

Observational analytical (case-control, cohort,
cross-sectional) studies in children comparing the
cases of MIS-C and non-MIS-C (children who were
infected with SARS-CoV-2 but did not develop
MIS-C) published between dJanuary 01, 2020
and January 15, 2021, written in English and
whose full text can be accessed were included in
the study. Systematic or narrative reviews, meta-
analysis, guideline, opinion letters, editor letters,
case reports, case series, experimental studies,
studies on adult patients, and studies without
MIS-C comparison were excluded.

Data Extraction

For each eligible study, three pairs of reviewers,
independently, abstracted the following information
on study characteristics (year of publication, country,
medical center); population characteristics (sample
size, context in which the study was conducted
and other population characteristics). Demographic,
clinical and radiological characteristics, laboratory
findings, treatment and prognosis differences of
MIS-C and non-MIS-C cases were examined. In

the selected studies, MIS-C criterion was generally
defined as WHO, CDC and RCPCH criteria. Non-
MIS-C patients are primarily symptomatic moderate-
to-severe cases who have been admitted to the
hospital. While the non-MIS-C group was divided
into mild and severe in 3 studies, it was stated
as respiratory and non-respiratory in one study
(Table 11114 For categorical variables, group
data other than MIS-C were combined. Studies
with multi-group comparison in the evaluation of
continuous variables were not included in the
analysis. In studies involving children and adults,
only data belonging to children were analyzed. In
the studies conducted in the same health center
at overlapping times, the research containing more
data for each variable was analyzed[11’12’15'17].
For laboratory findings, different units used for
D-dimer and CRP have been converted into
a common unit. For continuous variables, the
values given as median, minimum, maximum and
interquartile range were converted to mean and
standard deviation18-19),

Quality Assessment

Quality assessment of the included research
studies was completed by three researchers using
the Newcastle-Ottawa Scale (NOS) in accordance
with the type of research(20),

Data Analysis

The analyzes were carried out using the “Meta”
package of 3.6.1 version of the R software
program[m]. The meta-analysis findings were
shown with forest plot graphics. For continuous
outcome data, means and standard deviations
were used to calculate a mean difference (MD).
For dichotomous outcomes, the odds ratio (OR)
was calculated. The Egger test was used to
evaluate publication biasl®?. The heterogeneity
of the selected studies was evaluated with the 2
test. Fixed effect model was used for the analysis
of the data with 0% heterogeneity, and the
random effect model was used for the evaluation
of the data with >0%. Statistical significance level
was accepted as <0.05.

RESULTS

As a result of the research strategy, 1531
articles were identified (PubMed= 324, Litcovid=
639, Scopus= 223 and Science Direct= 345).
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Table 1. Characteristics of the included studies

Participants, Quality
Determined no*. (MIS-C- Non-MIS-C assessment
Author, Year Journal Study region age range non-MIS-C)  group features score
o Minimal (n= 21)/
e R e N VIS S St
P COVID-19
Journal of
the Pediatric Minimal (n= 10)/
/:lnc;e(z)r;gﬂ Ze]t Infectious Philgjg/ hia 3.5y-17y*** 10-19** Severe (n=9) 7
: Diseases P COVID-19
Society
Journal of Mild (14)/
Del Borrello Thrombosis . - Moderate(10)/
et al. 2020013] and [y ot el o=ty Severe (6) &
Haemostasis COVID-19
USA/New York, Respiratuar
Fernand[e1$4iet 113 Jo.urn.al e New Jersey and <22 69-212** (n=143)/Other 8
al. 2021 Pediatrics :
Connecticut (n=69)
Those who app-
Vella et al. Science USA/ lied to the hospi-
20210131 Immunology Philadelphia <18 14-16 tal with positive 7
PCR test
Rostad et al Pediatric SIS
20210161 ’ Radiolo USA/Atlanta 0-18 11-16 PCR test positive 8
gy COVID-19
Symptomatic
RosalA ™ bediatrics  USA/Atlanta 0-21 1010 PCR test positive 8
COVID-19
Antdnez- The Pediatric Mexico, Those who app-
Montes et al. Infgctlous Colombia, <18 95.314 lied tq the h9§p|- 8
20201231 Disease Peru, Costa tal with positive
Journal Rica and Brazil PCR test
<21 for MIS-C COVID-19
ere;?;g[zit] medRxiv PeanIJsS?\f ania <22 for 3-19 patients hospita- 9
: Y COVID-19 lized
. TVE Symptomatic
;g”ze(')rés?t el. Clinics B"Z‘{'ﬁf’” <18 6-60 PCR test positive 9
COVID-19
UK/England, Symptomatic
3‘8’;8{}6? al. BM| Wales and <19 52-404  PCR test positive 8
Scotland COVID-19
Garcia-Salido COVID-19
277 Critical Care Spain <18 45-29 patients followed 8
et al. 2020 .
in the ICU
COVID-19
Prata-Barbosa Jornal de . xx .
ot al. 20201281 Pediatria Brazil Tm-19y 10-69 patl.ents followed 9
in the ICU
. Symptomatic
Weisberg et Nature — op /New York  3y-18y*** 16-31 PCR test positive 7
al. 2021 Immunology COVID-19
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Table 1. Characteristics of the included studies (continue)

Participants, Quality
Determined no*. (MIS-C- Non-MIS-C assessment
Author, Year Journal Study region age range non-MIS-C)  group features score
Symptomatic
oSt Mool S s s rchistposive 7
COVID-19
- Italy/Rome, Symptomatic
go;s(;gg%? ]t Cell Sweden/ 0’;/1"95_fé>r 13-41 PCR test positive 8
’ Stockholm COVID-19
<21 for MIS-
Lee et al. JAMA Network , Active
2020132 Open LSRN eis <20 for ceEl Surveillance data g
COVID-19

* The number of people included in the analyzes varies according to the variable examined.
** Non-MIS-C group was obtained from the collection of two or more subgroups.
*** There was no age range determined as the criterion of inclusion in the study. The age range of the participants are shown.

Five hundred and seventy-five records that were
not duplicated and/or full text articles were
issued. Nine hundred and fifty-six full text articles
were evaluated for eligibility, 17 articles met the
inclusion and exclusion criteria and were included
in the meta-analysis. The PRISMA flowchart is
shown in Figure 1. Various basic features of the
included studies are shown in Table 1.

The meta-analysis results of the selected
studies with MIS-C and non-MIS-C groups are
given under the titles demographic features,
presence of comorbidity, symptoms, laboratory
and radiological findings, treatment and outcome.

Demographic Features and Comorbidity

When evaluated in terms of average age,
mean age of MIS-C patients was 0.2 years (95%
Cl= 2.582.99) higher. (p= 0.886, 1=88.0%).
When the studies were evaluated in terms of sex
distribution; there was no difference between the
two groups (Figure 2).

When studies with comparisons of black and
white race were analyzed, MIS-C patients were
more likely to be black (OR= 1.84, 95% ClI=
1.17-2.90, 2= 11.4%). In terms of ethnicity,
it was determined that MIS-C patients were
50% less likely to be Hispanic than non-MIS-C
group patients (OR=0.50, 95% Cl= 0.31-0.80),
p< 0.001, 1= 0%).

Any pre-existing or concomitant disease,
such as respiratory, cardiac, neurological, or

immunosuppressed state, is considered a comorbidity.
The probability of comorbidity was found to be
lower in MIS-C patients (OR= 0.39, 95% Cl=
0.27-0.58, p< 0.001, 12=0%) (Figure 3).

Considering the studies evaluating asthma and
obesity for MIS-C patients and non-MIS-C patients,
there is no difference between the presence of
asthma and presence of obesity. Body mass index
(BMI) mean difference of MIS-C patients was
1.86 kg/m2 higher (95% Cl=-11.61-15.34) than
non-MIS-C patients, but there was no statistically
significant difference (p= 0.787, = 92.1%).

Symptoms
Symptoms such as fever (OR= 7.17, 95%

Cl= 2.16-23.83), rash (OR= 9.25, 95% ClI=
5.09-16.83), vomiting (OR= 8.00, 95% ClI=
4.70-13.64), diarrhea (OR= 7.71, 95% ClI=
4.14-14.39), gastrointestinal  (GIS) symptoms

(OR= 2.66, 95% Cl= 1.22-5.75), refusal to eat
(OR= 4.07, 95% Cl= 2.55-6.49), fatigue (OR=
3.02, 95% Cl= 1.86-4.90) was detected to be
higher in MIS-C patients than non-MIS-C patients
(Figures 4,5).

Rhinorrhea is less common in patients with
MIS-C than in the other group (OR= 0.17, 95%
Cl= 0.07-0.42, p< 0.001, 2= 0%). There was
no difference between the two groups in terms
of the presence of myalgia in current studies with
high heterogeneity (OR= 2.53, 95% CI= 0.20-
31.61, p= 0.472, I°= 86.3%).
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Pubmed Litcovid
n=324 n=639

Scopus Science
n=223 Direct n=345

Identification

Records identified through database searching (n=1531)

Duplicates removed (n=575)

A 4

Screening

Full-text articles assessed for eligibility (n=956)

Eligibility

Full-text articles excluded (n=939)
- Not COVID-19 research (n=24)
- Not MIS-C research (n=216)
- Does not compare with non-MIS-C
condition (n=175)
- Review and meta-analysis (n=170)
- Case report (n=103)
- Commentary / Manual (n=73)

\ 4

- Letter to the editor (n=73)

- Case series (n=37)

- Study involving adults only (n=29)

- Molecular genetic-pathogenesis (n=20)
- Not English language (n=16)

- Non-human study (n=2)

- Modelling study (n=1)

Studies included (n=17)

Figure 1. PRISMA flowchart.

There was no statistically significant difference
between the groups in terms of dyspnea, cough,
headache, and seizure symptoms. Heterogeneity
in each of the available studies is above 60%
(Table 2).

Laboratory Findings

Mean hemoglobin (Hb) value of MIS-C patients
was found to be statistically significantly 0.75 mg/
dL lower than the non-MIS-C group (95% Cl=
-1.48:-0.02, p= 0.045, 1= 0%). Mean white

blood cell (WBC) value of MIS-C patients was
792.7 count/per microliter was higher than the
non-MIS-C group yet not statistically significant (p=
0.681, I2= 70.1%, 95% Cl= -2990.58;4575.96).
Lymphocyte and platelet values of MIS-C patients,
when compared to the non-MIS-C group, was
found to be statistically lower (MD= -1242.10
lymphocytes/mcL,, 95% Cl= -1868.03;-616.17,
P= 66.0% and MD= 90.90x103 platelet/mcL,
95% Cl= -127.87x10%-53.93x103, = 19.4%
respectively) (Figure 6). When inflammatory marker

FLORA 2022;27(1):158-176
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MIS-C Non MIS-C
Study Total Mean SD Total Mean SD Age MD 95%-Cl Weight
Freeman et al. 2020 3 880140 19 670 810 ——— 210 [1.87; 6.07] 96%
Pereira etal. 2020 6 830690 60 11.10 2.80 H -280 [-8.37, 2771 81%
Swann et al. 2020 52 1110 440 404 510 940 : —M- 600 [449; 751 115%
Garcia-Salido et al. 2020 45 890 490 29 440700 i —M— 450 [158 742] 105%
Prata-Barbosa etal 2020 10 500 590 69 520 720 T 020 [423; 383] 095%
Weisberg et al. 2021 16 10.80 370 31 1090 3.70 010 [2.33; 213] 111%
Yonker et al. 2020 18 7.70 7.00 49 1270 6.30 —H—— 500 [8.68;-1.32] 9.8%
Consiglio et al. 2020 13 950 650 41 610 760 ——— 340 [0 83 763  93%
Rostad et al. 2021 11 900 350 16 1350 520 —— | -450 [-7.78;-1.22] 10.2%
Vella et al. 2020 14 970 350 16 12.30 5.04 —l— 260 [568 048] 10.4%
Random effects model 188 734 ’—'t‘ 0.20 [-2.58; 2.99] 100.0%
Heterogeneity: /= = 88%, T~ = 16.9770, p = 0.01
A -5 0 5

MISC Non MISC
Study Events Total Events Total Male Gender OR 95%-Cl Weight
Diorio etal 2020 9 18 17 32 + 088 [028 2801 V2%
Freeman et al. 2020 2 3 11 19 & 1.45 [0.11;1898] 1.9%
Pereira et al. 2020 5 6 28 60 ———a—— 571 [063;5189] 25%
Swann et al 2020 31 a2 241 404 1.00 [0.53; 1.80] 156%
Garcia-Salido et al. 2020 39 45 16 29 028 [1.71;1633] 7.9%
Prata-Barbosa et al. 2020 g 10 35 89 389 [0.77;1963] 43%
Weisberg et al. 2021 7 16 17 31 064 [019; 216] 6.7%
Yonker etal. 2020 14 18 23 49 396 [1.14,1374] 6.59%
Consiglio etal 2020 8§ M 23 M 209 [048 9021 50%
Rostad et al. 2021 7 1 10 186 1.05 [0.21;, 5.16] 4.4%
Del Borrello etal. 2020 3 6 21 30 043 [00V: 254] 36%
Antinez-Montes et al. 2020 52 95 170 314 1.02 [065; 162] 185%
Fernandes et al 2020 42 9 1286 212 1.02 [0.59; 1.78] 16.3%
Random effects model 360 1306 1.35 [0.94; 1.94] 100.0%

Heterogeneity: I© = 35%, v = 0.1316, p = 0.10
B

01 051 2 10

Figure 2. Forest plot of the age mean differences(A) and gender(B) ratio with the MIS-C group vs. non-MIS-C.

value differences were compared, CRP value of
MIS-C patients was 11.83 mg/L (95% Cl= 2.34;
21.32, 2= 88.4%, p= 0.015) and ferritin value
was 549.22 ng/mL (95% Cl= 311.07;787.37,
p< 0.001, 2= 42.0%) and both were statistically
significantly higher than that of the non-MIS-C
group (Figure 7).

Although mean D-dimer of MIS-C patients was
216.1 ng/mL, higher than the non-MIS-C group,
it was not found to be statistically significant.

Cardiac Complications and Radiological
Findings

risk of

(OR=

There was a significant increased
cardiac complication in MIS-C patients

18.46, 95% Cl= 7.30-46.71, p< 0.001, 2=
11.3%) (Figure 8).

There was no difference between the groups
in terms of the presence of pathology in chest
radiography.

Medical Therapy

The possibility of using steroid therapy (OR=
7.09, 95% Cl= 3.29-15.26), p< 0.001), IVIG
therapy (OR= 55.52, 95% Cl= 29.33-105.1,
p< 0.001) and inotropic therapy (OR= 12.32,
95% Cl= 4.3-34.9), p< 0.001) was higher in
the MIS-C group than in the non-MIS-C group
(Figures 9,10).
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MISC Non MISC
Study Events Total Events Total
Diorio et al. 2020 7 15 13 26
Freeman et al. 2020 2 3 9 17
Rostad et al. 2020 6 9 4 10
Swann et al. 2020 9 25 30 237
Yonker et al. 2020 2 11 4 11
Lee etal 2020 75 103 143 242
Prata-Barbosa et al. 2020 2 8 10 50
Random effec_ts modelﬂ 174 593
Heterogeneity: /1= = 11%, v = 0.0476, p = 0.34

MISC Non MISC
Study Events Total Events Total
Pereira et al. 2020 5 6 20 60
Swann et al. 2020 15 52 177 404
Prata-Barbosa et al. 2020 2 10 30 69
Rostad et al. 2021 3 1M 13 16
Del Borrello et al. 2020 0 6 11 30
Antinez-Montes et al. 2020 11 a5 72 314
Garcia-Salido et al. 2020 g8 45 14 29
Fixed effect model 225 922

Heterogeneity: 1* = 0%, t°= 0, p = 0.46
B

Black OR 95%-Cl Weight

— 0.88 [0.25; 3.12] 115%

178 [0.13;2352]  3.0%

. 3.00 [0.46;19.59] 56%

—— 3.88 [157; 957] 208%

= : 0.39 [0.05 277] 5.1%

i 185 [1.12; 3.07] 47.5%

S I E— 133 [0.23; 763] 64%

| | -nln- | 1.84 [1.17; 2.90] 100.0%
0.1 051 2 10

Comorbidity OR 95%-Cl Weight

R 100 [011;951] 17%

- 052 [0.28:098] 314%

—— 0.32 [0.06;164] 66%

—— 0.09 [0.01;054] 84%

— 0.13 [0.01;254] 4.3%

i 0.44 [0.22;087] 32.3%

—— 0.23 [0.08;067] 15.3%

| | - | | 0.39 [0.27; 0.58] 100.0%

001 01 1 10 100

Figure 3. Forest plot of the race (A), comorbidity (B) ratio with the MIS-C group vs. non-MIS-C.

There were non-significant differences between
the groups with respect to antibiotic therapy and
remdesivir.

Intensive Care Unit (ICU) Admission and
Organ Support

The need for ICU was 4.7 times higher in
MIS-C patients compared to non-MISC patients.
(OR= 4.71, 95 % Cl= 2.34-9.45, p< 0.001,
12=66.8%) (Figure 10).

With high heterogeneity between studies,
despite the increased need for mechanical
ventilation (MV), it did not significantly differ
between the MIS-C and non-MIS-C patients.

Non-invasive MV need in MIS-C patients,
when compared to non-MIS-C patients, was not
statistically significant (OR= 1.50, 95% CI= 0.30-
7.58, p= 0.625, 2= 80%).

Outcome

When evaluated in terms of survival for the
outcome status of the study groups, there were

non-significant  differences between the groups
with respect to death (OR= 1.37, 95% Cl=
0.23-8.23, p= 0.110, %= 66.3%).

Meta-analysis of the sociodemographic, clinical
findings and laboratory wvariables as well as
publication bias results are summarized in Table
2 and Table 3.

DISCUSSION

According to the important results of the
study, in addition to a difference in race and
comorbidity in MIS-C cases, fever, gastrointestinal
and dermatological symptoms, and cardiovascular
complications were higher as clinical findings. While
hematological values were lower, inflammatory
markers were found to be higher. The use of
steroids, inotropic agents, IVIG and the need for
ICU was significantly higher in the treatment of
MIS-C patients.
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MISC Non MISC

Study Events Total Events Total Fever OR 95%-Cl Weight
Pereira etal. 2020 6 6] 47 60 — 369 [020;, 6084] 123%
Swann et al. 2020 52 52 296 402 — 3772 [2.31;616.35] 13.3%
(Garcia-Salido et al. 2020 43 45 18 28 —.— 1194 [238 6004] 254%
Prata-Barbosa et al. 2020 8 10 51 69 —— 141 [0.27; 7.28] 250%
Yonker et al. 2020 18 18 25 49 —+—— 3555 [2.03;622.74] 12.8%
Rostad et al. 2021 11 11 14 16 ——I-'— 397 [017;, 9102] 112%
Random effects model 142 624 717 [2.16; 23.83] 100.0%
Heterogeneity: /> = 37%, 1> = 0.7995, p = 0.16 F o
A 001 01 1 10 100

MISC Non MISC
Study Events Total Events Total Rash OR 95%-C| Weight
Pereira etal. 2020 0 B 1 B0 — 305 [011; 8285 52%
Swann etal. 2020 28 50 45 359 -.- 888 [468; 1684] 878%
Yonker et al. 2020 5 18 1 49 —.-— 1846 [198.17217] T7.0%
Fixed effect model 74 468 - 9.25 [5.09; 16.83] 100.0%
Heterogeneity: [“=10%, * =0, p = 0.66 I l l
B 001 01 1 10 100

Figure 4. Forest plot of fever (A), rash (B), symptoms ratio with the MIS-C group vs. non-MIS-C.

MISC Non MISC
Study Events Total Events Total
Swann et al. 2020 32 49 50 358
(Garcia-Salido et al. 2020 30 45 3 26
Prata-Barbosa et al. 2020 4 10 12 69
Yonker et al. 2020 3 18 3 49
Rostad et al. 2021 7 11 4 16
Random effec"ts model_ 133 518
Heterogeneity: I© = 22%, 1~ = 01186, p =027
A

MISC Non MISC
Study Events Total Events Total
Swann et al. 2020 38 50 112 364
Garcia-Salido et al. 2020 32 45 6 26
Prata-Barbosa et al. 2020 6 10 10 69
Rostad et al. 2021 11 11 & 16
Fixed effect model 116 475

Eeterogeneity: I’ = 0%, = 0,p=089

Diarrhea OR 95%-Cl Weight

B 1160 [5.09,2243] 436%

——m—— 1533 [3.96,5935] 17.0%

T 317 [0.77:12.97] 159%

- 3.07 [0.56:16.84] 116%

——®—— 525 [099,27.80] 120%

- 7.71 [4.14; 14.39] 100.0%
T T 1T 1
01 0512 10

Vomit OR 95%-Cl Weight

. 3 713 [359; 14.15] 65.0%

—— 821 [269 2507] 22.0%

—— 885 [211 37.05] 101%

: 23.00 [1.16;45590] 2.9%

| | 4:- 8.00 [4.70; 13.64] 100.0%

001 01 1 10 100

Figure 5. Forest plot of diarrhea(A), vomit(B) symptoms ratio with the MIS-C group vs. non-MIS-C.
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Table 2. Meta-analysis of the sociodemographic, clinical and treatment features of MIS-C and Non-MIS-C

patients
Outcomes
Heterogeneity

Variables Study Number Egger test (p) Model, OR/MD (95% Cl) p P/I?
Demographic features
Age 10 0.042 REM 0.20(-2.58;2.99) 0.886 <0.001/88.0%
Sex 13 0.152 REM 1.35 (0.94-1.94) 0.108 0.102/35%
Black 8 0.652 REM 1.84 (1.17-2.9) 0.002 0.343/11.4%
Hispanic 4 0.434 FEM 0.5 (0.31-0.8) 0.004 0.449/0%
Comorbidity
Comorbidity 7 0.234 FEM 0.39 (0.27-0.58)  <0.001 0.457/0%
Asthma 4 0.361 REM 1.58(0.72-3.49) 0.257 0.379/2%
Obesity 6 0.890 REM 1.02 (0.29-3.62) 0.972 <0.001/76.2%
BMI 3 0.918 REM 1.86(-11.61;15.34) 0.787 <0.001/92.1%
Symptoms

Fever 6 0.462 REM 7.17(2.16-23.83) 0.001 0.161/ 36.7%

Cough 6 0.719 REM 0.55(0.24-1.26) 0.157  0.017/ 63.5%

Dyspnea 5 0.495 REM 0.53 (0.14-2.04) 0.356  0.0004/80.3%

Rhinorrhea 5 0.776 FEM 0.17(0.07-0.42) <0.001 0.469/0%

Rash 3 0.439 FEM 9.25(5.09-16.83) <0.001  0.0664/ 0%

Myalgia 4 0.898 REM 2.53(0.20-31.61) 0.472 <0.001/86.3%

GIS symptoms 3 0.078 FEM 4.07(2.55-6.49) <0.001 0.536/0%

Vomit 4 0.187 REM 8.00(4.70-13.64)  <0.001 0.894/0%

Diarrhea 5 0.020 REM 7.71(4.14-14.39)  <0.001 0.271/22.5%

Refusal eat 3 0.929 FEM 2.66(1.22-5.75) 0.0139 0.410/0%

Fatigue 4 0.782 FEM 3.02(1.86-4.90) <0.001 0.620/0%

Headache 6 0.332 REM 0.98 (0.30-3.23) 0.972 <0.001/80.9%

Seizure 3 0.145 REM 2.82(0.10-83.41) 0.549  0.028/71.9%
Cardiac complications

Cardiac complication 5 0.634 REM 18.46 (7.3-46.71) <0.001 0.341/11.3%
Radiology findings

Patology of chest X-ray 5 0.804 REM 0.71 (0.17-3.01) 0.639 < 0.001/83.9%
Medical Therapy

Antibiotic therapy 4 0.108 REM 1.64 (0.61-4.38) 0.327  0.125/47.7%

Remdesivir 5 0.904 REM 0.51 (0.21-1.22) 0.129 0.383/4.1%

Steroid therapy 10 0.299 REM 7.09 (3.29-15.26) <0.001 < 0.001 /74%

IVIG therapy 8 0.319 FEM 55.5 (29.3-105.1)  <0.001 0.461/0%

Inotropic therapy 7 0.245 REM 12.32 (4.34-34.9) <0.001 <0.001/76.8%
ICU admission

ICU admission 8 0.784 REM 4.71(2.34-9.45) <0.001 0.003/ 66.8%
Organ support

Mechanical ventilation 8 0.955 REM 1.43 (0.48- 4.22) 0.519  <0.001/82%

Noninvasive MV 5 0.272 REM 1.50 (0.30- 7.58) 0.625 <0.001/80.4%
Outcome

Death 6 0.914 REM 1.37 (0.23-8.23) 0.734 0.011/ 66.3%
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MIS-C Non MIS-C
Study Total Mean SD Total Mean SD Hi MD 95%-Cl Weight
Diorio etal 2020 16 890 170 11 850 370 —& 000 [-232,232] 133%
Pereira et al. 2020 6 1050 101 60 1110 2.50 —.—— 060 [-183,043] 68.0%
Consighoetal 2020 13 1260 350 41 1300 150 I 040 [-236;156] 187%
Fixed effect model 37 112 *-*1'- -0.48 [-1.33; 0.36] 100.0%

l—ieterogeneity; 1*=0%,1°=0, P =089

MIS-C Non MIS-C

Study Total Mean SD Total Mean sD PLT MD 95%-Cl Weight
Pereira et al. 2020 6 172.00 12500 60 243.00 148.00 L] -71.00 [-177.80; 35.80] 107%
Rostad et al 2020 10 11720 2240 10 18020 21670 5 6300 [-19803; 7203] T0%
Prata-Barbosa etal 2020 10 12150 8500 66 26500 16310 —W— 14350 [-20926;-77.74] 238%
Consiglio et al. 2020 13 160.80 5560 41 25180 7200 —- 91.00 [-128.41;-53.59] 484%
Vella et al. 2020 14 20590 13670 15 21370 163.20 —. -7.80 [[117.11;101.51] 102%
Random effects model 53 192 - -90.90 [-127.87; -53.93] 100.0%
Heterogeneity: I° = 19%, <° = 370.8145, p = 0.29 ' ' ' ‘

B =200 -100 0 100 200

MIS-C NonMIS-C

Study Total Mean SD Total Mean sD LYM MD 95%-Cl Weight
Pereira etal 2020 6 1330.00 100200 60 30950C 4360.00 —l—'— -1765.00 [-3128.78; -401.22] 12.7%
Restad st al. 2020 10 607.80 28460 10 125900 112560 £5120 [-137140; 69.00] 22.5%
Weisberg at al. 2021 16 909.00 89400 27 20360C 1174.00 “1127.00 [-1749.88; -504.12] 24.3%
Consiglio et al. 2020 13 773.00 66400 41 28480C 1513.00 -2075.00 [-2686.60; -1463.40] 24.6%
Vella etal. 202C 14 161°.00 1639.00 15 21561.0C 1408.00 -E5C.00 [-1665. T1, 565711 15.9%
Random effects model 59 153 124210 [-1868.03; -616.17] 100.0%

Heterageneity 1% = 6%, t° = 218040 5580, p = 0.02
C -3000 -1000 0 100020003000

Figure 6. Forest plot graph of the mean difference of hemoglobin(A), platelet(B), lymphocyte(C) in MIS-C and non-MIS-C patients.

MIS-C Non MIS-C
Study Total Mean SD Total Mean SD CRP MD 95%-Cl Weight
Freeman et al. 2020 32610 1120 19 670 540 ——— 19.40 [ 6.50;32.30] 169%
Rostad et al. 2020 10 1470 530 10 830 590 - 640 [ 148;11.32] 23.0%
Prata-Barbosa etal. 2020 10 17.00 1800 63 7.40 1320 960 [-202;2122] 179%
Consiglio et al. 2020 13 2250 690 41 020 040 2230 [18.55;26.05] 236%
Vella et al. 2020 14 2520 970 13 2470 1770 050 [-10.38;11.38] 185%
Random effects model 50 146 11.83 [ 2.34; 21.32] 100.0%
Heterogeneity: 12 = 88%, t° = 95.5761, p < 0.01 ro
A -30 20 10 0 10 20 30

Mis-C Non MIS-C
Study Total Mean SD Total Mean sD Ferritin VD 95%-Cl Weight

Freeman 2t al. 2020 3

Prata-Barbosa et al. 2020 7 62590 112200 17 60300 62700 2290 [-8680.79; 90659] 65%
19
19

A 2. il X & a. 4D] 3 0%
93690 15590 19 26100 8440 { £72.90 [ 49545; 856335 495%
0560 [286.73; 72447] 437%

Consiglio etal. 202C 587.70 40010 41 8210 80.00

JE—y

Vel ot al 2020 1322.00 1080.00 7 421500 5197.00 —————— 2893.00 [-7527.10;1735.10]  0.3%
Randonm effects model 36 84 s 549.22 [ 311.07; 787.37] 100.0%
Hetercgensity: 1 = 42%, 1*= 21346.77¢1, p = 0.16 ' ' ' '

B 5000 -2000 0 2000 5000

Figure 7. Forest plot graph of the mean difference of CRP(A) and ferritin(B) in MIS-C and non-MIS-C patients.
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MisC Non MISC
Study Events Total Events Total Cardiac Complications OR 95%-Cl Weight
Freeman et al. 2020 1 3 0 2 — 300 [0.08; 11534] 62%
Pereira et al. 2020 6 6 1 29 ——®&—— 24700 [9.00;6778.00] 75%
Garcia-Salido et al. 2020 24 45 3 29 . = 990 [262; 3748] 374%
Fernandes et al.2020 17 69 3 212 - 2278 [6.43;, 80.65] 40.5%
Prata-Barbosa et al. 2020 2 10 0 69 — 40.88 [1.81; 924.70] ©8.4%
Random effects model 133 341 - 18.46 [7.30; 46.71] 100.0%
Heterogeneity: 12 = 11%, t° = 0.1384, p = 0.34 ! ' ' '
0.001 01 1 10 1000
Figure 8. Forest plot of cardiac complications ratio with the MIS-C group vs. non-MIS-C.
MISC Non MISC
Study Events Total Events Total Steroid Therapy OR 95%-Cl Weight
Freeman et al. 2020 2 3 1 19 — 36.00 [1.57, 82612] 45%
Pereira et al. 2020 2 6 10 80 —Til- 250 [040; 1556] 6.8%
Rostad et al. 2020 5 10 0 10 i 21.00 [097, 45391] 46%
Swann et al. 2020 24 44 20 353 R 1998 [9.48; 4211] 151%
Garcia-Salido et al. 2020 36 45 13 29 = 5 492 [175 1384 133%
Prata-Barbosa et al. 2020 2 10 16 69 —— 083 [016, 4300 97%
Weisberg et al. 2021 15 16 1T 3 i —®—— 45000 [26.28;7704.08] 52%
Antinez-Montes et al. 2020 27 95 33 314 338 [191, 6.00] 16.0%
Vella et al. 2020 13 14 6 16 —H— 2167 [2.23 21011 69%
Fernandes et al. 2020 32 69 40 212 - 372 [207, 668 16.0%
Random effects model 312 1113 - 7.09 [3.29; 15.26] 100.0%
Heterogeneity: 1 = 74%, 12 = 0.8701, p < 0.01 ' ' '
A 0001 01 1 10 1000
MISC Non MISC
Study Events Total Events Total IVIG Therapy OR 95%-Cl Weight
Freeman et al. 2020 1 3 0 19 —-—i— 2340 [073; 74515 31%
Pereira et al. 2020 4 6 1 60 —— 118.00 [8.72; 1597.19] 1.8%
Rostad et al. 2020 10 10 0 10 ——+—— 44100 [798;2437270] 07%
Garcia-Salido et al. 2020 23 45 2 29 —.—:r 1411 [2.99; ©66.54] 355%
Weisberg et al. 2021 14 16 2 — 101.50 [1292; 79728] 51%
Antinez-Montes et al. 2020 3/ 95 2 314 _.'_ 104.00 [24.40;, 44322] 167%
WVella et al. 2020 14 14 1 16 ———— 29967 [11.28; 7961.75] 14%
Fernandes et al. 2020 41 69 6 212 . 5027 [1957; 12912] 357%
Fixed effect model 258 691 > 55.52 [29.33; 105.09] 100.0%
Heterogeneity: F=0%, =0, p =046 ' '
B noor 01 1 10 1000

Figure 9. Forest plot graph comparing MIS-C, non-MIS-C patients with use of steroid (A), IVIG (B).

Demographic Features

MIS-C is most common in children between
the ages of 1 and 14, and median age is 933,
While, in a study comparing severe COVID-19
and MIS-C cases, it has been found that MIS-C
patients were concentrated in the 6-12 age
group, in another study comparing mean age,

no relationship has been found between age
and MIS-C development!®4:32, In our study, no
difference was found between groups in terms of
age.

Male sex is an important risk factor for
hospitalization and death in the COVID-19
outbreak!3¢!, Although studies have reported a
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MISC Non MISC
Study Events Total Events Total Inotropic Therapy OR 95%-Cl Weight
Diorio et al. 2020 12 18 8§ 32 —- 600 [169 2126] 171%
Freeman et al. 2020 2 3 0 19 —+—8—— B500 [2.04;2069.86] 65%
Pereira etal. 2020 5 6 2 B0 —— 14500 [11.12;189153] 96%
Rostad et al. 2020 10 10 2 10 ——®—— 7140 [3.00;1696.74] 7.4%
Swann et al. 2020 25 49 18 380 3 2095 [10.06; 4362] 205%
Garcia-Salido et al. 2020 30 45 7 29 i 629 [219; 18.01] 18.5%
Antinez-Montes et al. 2020 14 95 21 314 a 241 [117; 495 205%
Random effects model 226 844 - 1232 [4.34; 34.98] 100.0%
Heterogeneity: 12 = 77%, 12 = 1.2459, p < 0.01 ' ' ' !
A 0.001 01 1 10 1000

MISC Non MISC
Study Events Total Events Total ICU Admission OR 95%-Cl Weight
Diorio et al. 2020 13 18 13 32 —— 380 [1.09; 13.26] 136%
Pereira et al. 2020 6 ] 20 60 ——®— 2568 [1.35,47862] 46%
Rostad et al. 2020 10 10 5 10 & 2100 [097;45391] 42%
Swann et al. 2020 38 52 62 404 . 3 1497 [766; 2925 198%
Anderson et al. 2020 7 10 10 19 —— 210 [0.41; 1066] 105%
Antlinez-Montes et al. 2020 20 95 32 314 . i 235 [127, 434] 204%
Fernandes et al 2020 44 69 70 212 § ) 357 [202; 630] 209%
Del Borrello et al. 2020 1 6 330 — 180 [015; 2099] 60%
Random effects model 266 1081 - 471 [2.34; 9.45] 100.0%
Heterogeneity: I = 67%, 12 = 0.5230, p < 0.01 ' ' ' '
B 001 01 1 10 100

Figure 10. Forest plot graph comparing MIS-C, non-MIS-C patients with use of inotropic therapy (A) and need for ICU (B).

higher prevalence of MIS-C in males, no clear
difference was found between groups in terms
of gender in this study’®’). Similar results were
obtained in some other studies3%:3%].

In this study, white race was taken as
reference, being black posed a greater risk for
MIS-C, while odds of having hispanic ethnicity
was found to be less in MIS-C. Race and
ethnicity can be regarded as a determinant of the
general health status and socioeconomic level, as
well as constituting a genetic trait®®. It is not
clear whether the resulting relationships are a
result of genetic traits or access to health care.

Comorbidities

Diseases such as obesity, asthma and cancer
are the main health problems that can cause
COVID-19 to present as a severe condition!3?],
Therefore, it is known that the presence of
comorbidity is high in severe COVID-19 cases.
Studies have reported that having any comorbidity

is less in MIS-C patients[34’35]. This suggests that

MIS-C occurs independently of both the severity
of COVID-19 and the underlying health problems.

Obesity, the most common comorbidity in
pediatric COVID-19 cases requiring hospitalization,
is also a risk factor for MVI40-4l  Ope of
the most common comorbidities accompanying
COVID-19 is asthma. While the CDC has found
the prevalence of chronic lung disease including
asthma as 11.6% in pediatric COVID-19 patients,

different studies have found the prevalence
of asthma between 10.7-15.2% in MIS-C
patientsl*240] In our study, no difference was

found between the groups in terms of obesity
and asthma frequency.

Symptoms

As a result of the meta-analysis, fever, rash,
vomiting, and diarrhea were more common in
MIS-C cases, while rhinorrhea was less common
on the contrary. MIS-C is not a disease, but a
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Table 3. Meta-analysis of the Laboratory Features of MIS-C and Non-MIS-C Patients

Outcomes
Study Egger test Heterogeneity
Variables Number (p) Model, MD (95% Cl) p P/12
Hematology
FEM -0.75 3
Hb (g/dL) 3 0.848 (-1.48; -0.02) 0.045 0.774/0%
REM 792.69 o
WBC (count/mcL) 5 0.968 (-2990.58;4575.96) 0.681 0.010/70.1%
REM -1242.10 o
LYM (count/mcL) 5 0.705 (-1868.03;-616.17) <0.001 0.019/66.0%
REM -90.90 0
PLT (count/mcL) 5 0.509 (-127.87:-53.93) <0.001 0.291/19.4%
Inflammatory Markers
REM 11.83
CRP (mg/L) 5 0.446 2.34:21.32) 0.015 <0.001/88.4%
- REM 549.22 o
Ferritin (ng/mL) 4 0.093 (311.07:787.37) <0.001 0.160/42%
Coagulation
D-dimer (ng/mL) 3 0.481 REM 216.08 0.857 0.054/65.8%

(-2147.34;2579.50)

REM: Random effect model, FEM: Fixed effect model.

syndrome with a group of signs and symptoms
depending on which body part it affects. Generally,
symptoms such as fever, vomiting, diarrhea, skin
rash, and fatigue are seenl47], Many studies
have reported fever in almost all cases!32:48],
Rhinorrhea, on the other hand, is a symptom
found at a low rate in pediatric COVID-19
cases, and in our study, it was found to be even
lower in MIS-C casesi*?. As in our study, high
rates of vomiting and diarrhea have been shown
in many studies19-5051 In other studies, the
most common symptoms have been found as
gastrointestinal symptoms like vomiting, abdominal
pain, diarrhea, while myalgia and rash are also
significant, and headache is partly observed!3°:52],
In several systematic review studies, gastrointestinal
symptoms have been estimated between 71% and
80%, rash frequency between 42% and 60%,
and cough and respiratory symptoms are low in
MIS-C cases®3°¥. In a systematic review and
meta-analysis, the presence of GIS symptom has
been found to be the most common symptom
after fever®l. In our study, the symptoms of
refusal eating and fatigue were more common
in the MIS-C group. Refusal eating was found
to be 11% in a study conducted in the MIS-C

group, while it was reported to be 1.7% in a
study in children with COVID-1956:57] While
the prevalence of fatigue symptoms in children
with COVID-19 has been reported to be 5-8%,
in one study, the prevalence of fatigue in the
MIS-C group has been found to be 13.4%/°6:58],
Although some studies have shown that MIS-C
patients present with epileptic seizures as the
first symptom, or MIS-C patients present with
any neurological symptom more frequently, the
frequency of seizures in MIS-C patients did not
differ in our study!®?:60],

Laboratory Findings

While SARS-CoV-2 causes serum iron and
hemoglobin deficiency, it can mimic the effect
of hepcidin and the resulting hyperferritinemia
can accelerate the immune response. According
to a meta-analysis result, severe COVID-19
patients have more anemia than those with
mild symptoms[61]. In another systematic review,
hemoglobin value has been found to be lower in
MIS-C patients!®®). Consistent with this, Hb was
lower in MIS-C patients in our study.

There are studies on the elevation of
inflammatory markers in MIS-C, which is a result
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of the immune system response being severe or
incompatible3>42] In our study, no difference
was found between the groups in terms of
WBC. Platelet and lymphocyte levels were found
to be lower in the MIS-C. In a meta-analysis,
WBC has been found to be similar between the
groups, while platelet levels have been found to
be lower in MIS-C patients. Lymphocyte level
was lower in MIS-C patients compared to the
mild COVID-19 group, but it was found to be
similar to the severe COVID-19 group[62]. In our
study, MIS-C patients had higher CRP and ferritin
levels. In a meta-analysis, there was no difference
in ferritin level between the groups. CRP level
was higher in MIS-C patients compared to the
mild COVID-19 group, but similar to the severe
COVID-19 group[62].

SARS-CoV-2 binds to the endothelial cell via
spike protein envelope and angiotensin-converting
enzyme-2 located in the cellular membrane of
the endothelial cell. It is later suggested to cause
increased expression of the platelet tissue factor.
Tissue factor is thought to interact with factor VII
in the coagulation cascade and ultimately results
in thrombin and fibrin production. However, the
exact mechanism leading to coagulation changes
has not been fully elucidated®3.  Thrombotic
events are also seen in MIS-C patients. In many
studies, D-dimer level, which is prognostic in
thrombotic events, has been found to be higher
in the MIS-C group[35’56]. In our study, there
was no statistically significant difference between
the groups in terms of D-dimer level. In another
meta-analysis, D-dimer level was higher in MIS-C
patients compared to the mild COVID-19 group,
but similar to the severe COVID-19 group®?l,
In our study, the group of hospitalized patients
with severe and milder COVID-19 comparison
with MIS-C patients may have an impact on the
result.

Cardiac Complications and Radiological
Findings

Coronary  artery  aneurysm, myocarditis,
myocardial dysfunction and similar cardiovascular
involvement are more common in MIS-C
cases®?. Consistent with this, we found that
cardiac complications were more frequent in
cases of MIS-C. This is one of the most obvious

differences between MIS-C and non MIS-C
patterns, although the mechanism is not yet fully
explained.

Chest radiography findings are included in
WHO’s COVID-19 and RCPCH’s MIS-C case
definition'®¥. In this study, no difference was
found between the groups in terms of having
abnormal chest radiograph findings.

Medical Treatment

In our study, it was found that the use
of systemic corticosteroids, IVIG and inotropic
drug therapy was higher in the MIS-C group.
Corticosteroids and IVIG are among the main
drugs used as immunomodulators in the treatment
of MIS-C patients, and similar studies have
shown that they are used more in the MIS-C
group[7’35]. It has been reported that acute cardiac
decompensation caused by a severe inflammatory
response in the MIS-C group can be seen widely
and the need for inotropes can reach 809%6°!,

No statistically significant difference  was
found between the groups in terms of antibiotic
and remdesivir use. Although there is no clear
opinion about the use of antibiotics in the MIS-C
group, antibiotics can be used in the treatment
of possible sepsis while the culture results are
awaited!”-®. Remdesivir has been reported to be
safe and effective for the treatment of COVID-19
in childrenl®”]. It actively inhibits the replicating
virus but most children with MIS-C are not in the
acute phase. Therefore, the role of remdesivir in
MIS-C treatment is limited!©3].

ICU Admission Needs and Organ
Support

The need for intensive care was higher in
the MIS-C group. Different studies have shown
that the need for intensive care is higher in the
MIS-C group[56’57]. It has been reported that
MIS-C patients often need cardiac or respiratory
support, and their intensive care needs range
from 44-100%(6).

In our study, no statistically significant
difference was found between the groups in terms
of MV and non-invasive MV need. Although
similar values can be found in studies comparing
the need for respiratory support of the severe
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COVID-19 and the MIS-C group, there are also
studies in which the need was found to be high
in the MIS-C group[34’56’57]. MIS-C is a more
severe picture that occurs with multiple system
involvement after COVID-19 infection!”..

Outcome

According to CDC data, MIS-C fatality rate in
the USA is 1.13% (36/3185) as of March 29,
2021, and in another study, MIS-C fatality rate
has been found to be 1.5%°3-33 The risk of
death has been found to be 1.9(1.0-2.8) times
higher[59]. In our study, although death seemed
higher in the MIS-C group, it was not statistically
significant. The absence of a difference may
have been due to the inclusion of relatively
new studies, including advances in treatment
and experience gained. In addition, the relatively
severe cases of COVID-19 hospitalized by some
of our comparison group also affects this result.

Limitations

Our study has some limitations. The most
important of these limitations is that the selected
studies were comparative observational analytical
studies, and there were no experimental studies
on treatments and other applications. Many
studies have small samples and the fact that
there were studies with small samples increases
the heterogeneity by decreasing the statistical
power. The Egger test showed us that there
were problems with publication bias and should
be interpreted more carefully when interpreting
the result. Since most of the variables examined
were not included in every study, the number of
studies included in the analysis was less. Since
the studies conducted at the same health center
that we included at the same time may include
the same participants, only one study from the
same hospital was analyzed. In some studies, the
COVID-19 group (mild, severe or respiratory)
has been evaluated as different groups. Although
values representing all COVID-19 subgroups
were obtained in categorical variables, it was not
possible for continuous variables. This situation
prevented the analysis of some studies on
continuous variables and caused less studies to be
included. Another limitation of our study is that
we only chose English studies as language.

CONCLUSION

This meta-analysis is the comprehensive study
comparing MIS-C and non-MIS-C in terms of
demographic, clinical, laboratory, radiological,
treatment management and outcome. There was
no difference in age and gender between the
groups. Black race, fever, rash, diarrhea, vomit,
refusal eating and fatigue symptoms, inflammatory
markers (CRP, ferritin), cardiac complications,
medical treatment use and intensive care need
are higher in MIS-C patients. In the non-MIS-C
group, the presence of Hispanic ethnicity,
comorbidity and hematological values (hemoglobin,
lymphocyte, platelet) are higher. There was no
difference in terms of obesity status, presence
of asthma and death. These results will guide
clinicians in the diagnosis of MIS-C. In the coming
period, it will be appropriate to conduct a new
meta-analysis with studies with larger sample size,
longer follow-up time and experimental structure.
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