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Abstract

Objective Multisystem Inflammatory Syndrome in Children (MIS-C) associated with COVID-19 is a rare and serious
medical condition. This study aims to review the clinical presentation, laboratory parameters, outcomes, and
management of MIS-C cases in a pediatric hospital in Syria.

Methods This retrospective observational study aimed to investigate MIS-C between May 2020 and October 2021.
Data collection involved extracting information from medical records, and patients were identified based on the
case definition established by the World Health Organization (WHO). Various laboratory investigations, diagnostic
evaluations, clinical presentations, and treatments were performed to assess patients. Descriptive statistical analysis
was conducted using Microsoft Excel.

Results A total of 232 COVID-19 cases were reported with COVID-19 Infection. Among these cases, 25 (10.77%)
were identified as MIS-C. The median age of the patients was 5.5 years, with the majority being male patients
(72%). Patients experienced fever (100%), bilateral conjunctivitis (88%), rash (84%), gastrointestinal symptoms (76%),
and cardiac dysfunction (72%). Other notable findings included oral cavity changes (64%), edema (36%), cervical
lymphadenopathy (36%), and neurological manifestations (28%). Respiratory symptoms were uncommon (16%),. All
patients recovered, with no recorded deaths.

Conclusion The predominant presence of positive SARS-CoV-2 IgG in the majority of patients in this study supports
the post-infectious nature of MIS-C. Respiratory symptoms were less prevalent in both pediatric COVID-19 and MIS-C
patients. Early supportive care is crucial in management, although additional research is needed to establish definitive
guidelines. Larger studies are necessary to overcome the limitations of this study and to enhance our understanding
of MIS-C in pediatric COVID-19 patients.
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Introduction

Coronavirus disease 2019 (COVID-19), arising from the
severe acute respiratory syndrome Coronavirus, has sig-
nificant implications for the global population. Approxi-
mately 20% of individuals infected encounter severe
manifestations, resulting in a mortality rate of 2.3% [1, 2].
Although the majority of children afflicted by COVID-19
exhibit mild symptoms or remain asymptomatic, a subset
of children may develop critical illness necessitating hos-
pitalization, intensive care, or respiratory assistance [3].

Multisystem Inflammatory Syndrome in Children
(MIS-C), a rare yet severe medical condition associated
with COVID-19 [4], is characterized by inflammation
in various organs, including the heart, kidneys, lungs,
brain, skin, eyes, or gastrointestinal system. The causes of
MIS-C remain unknown but it has been linked to SARS-
CoV-2 infection [4, 5]. About 40-50% of children with
MIS-C meet criteria for complete or incomplete Kawa-
saki disease (KD). Hypotheses regarding the pathophysi-
ology of MIS-C include: (1) an autoimmune-mediated
inflammatory process, (2) a cytokine storm represented
by superantigen response, (3) a dysfunction in immune
response toward chronic exposure to SARS-CoV-2 viral
antigen [6].

The clinical presentation of MIS-C may lead to poten-
tial misdiagnoses with toxic shock syndrome (TSS),
secondary hemophagocytic lymphohistiocytosis, or mac-
rophage activation syndrome (MAS) [7]. Most studies
showed that the risk factors associated with developing
MIS-C may vary by gender (males), age, and ethnicity
(black and Hispanic races) [7-9]. This study aims to com-
prehensively review and summarize the clinical presenta-
tion, laboratory parameters, outcomes and management
of MIS-C cases present in pediatric hospital in Syria.

Materials and methods

Study design, settings, and variables

Our research focuses on a retrospective observational
descriptive study carried out at the University Chil-
dren Hospital, including patients diagnosed with MIS-C
between May 2020 and October 2021. Researchers
underwent training sessions on MIS-C prior to data col-
lection, covering its clinical manifestations and relevant
aspects. On June 11, 2023, information was extracted
from paper-based medical records and subsequently
entered into an Excel spreadsheet. Parents were con-
tacted via telephone to validate and provide any missing
details, including clinical presentation, laboratory tests,
and socio-demographic characteristics.

This study utilized a methodology that involved the
collection of data from patients’ medical records, encom-
passing socio-demographic characteristics, laboratory
parameters, clinical presentation, treatment and man-
agement approaches, as well as the outcomes in pedi-
atric patients with MIS-C. The identification of MIS-C
patients was based on the case definition established by
WHO [10]:

+ Adolescents and children between 0 and 19 years
who presented with fever for 3 days or more.

+ Presentation with two of the following: (1)

Bilateral non-purulent conjunctivitis, rash, or
muco-cutaneous inflammation manifestations; (2)
Hypotension or shock; (3) Signs of pericarditis,
myocardial dysfunction, valvulitis, or coronary
abnormalities with echography findings or elevated
Troponin/NT-proBNP); 3) Evidence of coagulopathy
such as Partial thromboplastin time (PTT),
Prothrombin time (PT), elevated d-Dimers; (4) Acute
gastrointestinal dysfunction (vomiting, diarrhea, or
abdominal pain).

+ Elevated markers of inflammations such as
C-reactive protein (CRP) and Erythrocyte
sedimentation rate (ESR).

+ Absence of infection by any microbial cause other
than SARS-CoV-2. Evidence of infection with
(SARS-CoV-2) based on real time polymerase chain
reaction (RT-PCR) or exposure to persons with
Covid-19.

The laboratory investigations conducted in this article
encompassed a range of essential tests, including com-
plete blood count (CBC), CRP, ESR, lactate dehydroge-
nase (LDH), ferritin, and assessments of liver and renal
function. Additionally, all patients underwent bedside
echocardiography; abnormalities detected were promptly
evaluated by a pediatric cardiologist within the hospital
setting. To exclude coexisting infections with COVID-19,
diagnostic evaluations for other infectious diseases were
performed, such as leptospira IgM, scrub typhus card
test, dengue IgM Enzyme-linked immunoassay (ELISA)/
RT-PCR, and blood culture for salmonella.

Clinical presentations in this study were classified
to symptoms and signs such as fever, conjunctivitis,
rash, abdominal pain, vomiting, diarrhea, strawberry
tongue, lymphadenopathy, pharyngitis, and neurologi-
cal manifestations. Cardiac manifestations found by
echocardiography included transient valve regurgitation,
reduced left ventricular ejection fraction, coronary artery
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Fig. 1 Patients with rash in trunk and extremities

abnormalities, and pericardial effusion. All patients
received treatment with intravenous immunoglobu-
lin (IVIG) (2 g/kg) and aspirin (30—50 mg/kg). Patients
with relapsed fever were treated with methylpredniso-
lone (MDP) (2 mg/kg). Those with coronary dilation
and aneurysm received antiplatelet therapy. No patients
required vasopressor support. The outcome in our study
represented as recovery, death, and any complications
presented during the hospital stay.

Study size, participants

The eligibility criteria for patient enrollment in this study
are as follows: (1) Confirmation of MIS-C diagnosis
according to WHO; (2) admission to the hospital between
May 2020 and October 2021; (3) age range of adolescents
and children between 0 and 19. Patients with concomi-
tant infections, negative SARS-CoV-2 antibodies (unless
exposed to other COVID-19 patients), and newborns
were excluded from this study. In total, our research anal-
ysis includes 25 patients. The study adhered to the ethical
standards outlined in the Declaration of Helsinki and was
conducted on human subjects. Approval for the study
was obtained from the Ethical Committee at Damascus
University’s Faculty of Medicine (ID: MD130623-112),
and informed consent was obtained from their legal
guardians.

Statistical analysis

The data analysis in this study was conducted using MS
Excel. Continuous variables were represented as count,
median, interquartile range (IQR), mean, and standard
deviation. Categorical variables were represented as
counts and percentages.
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Fig. 2 Patient with Strawberry Tongue

Results

A total of 232 cases of COVID-19 were documented at
Children’s Hospital in Syria from May 2020 to Octo-
ber 2021. Among these cases, we observed 25 occur-
rences of MIS-C, which accounts for 10.77% of the total.
Remarkably, only 6 patients (24%) tested positive for
SARS-CoV-2 through PCR testing, while 19 patients
(76%) showed positive results for SARS-CoV-2 IgG and
prior exposure to the virus within their families but RT-
PCR and serological tests yielded negative results for
these individuals. The median age of the patients was
5.5 years (IQR: 5-6), with 72% (n=18) being male, and
28% (n=7) female. All patients had no pre-existing health
conditions.

All patients presented with fever (100%), bilateral con-
junctivitis, and rash on the trunk and extremities (Fig. 1)
(n=22; 88% and n=21; 84%), retrospectively. Gastroin-
testinal symptoms were observed in 19 patients (76%),
including abdominal pain in 18 (72%), vomiting in 12
(48%), and diarrhea in 9 (36%). One patient was misdi-
agnosed with appendicitis and subsequently underwent
appendectomy. Notable changes in the oral cavity were
observed in 16 children (64%), such as strawberry tongue
in 10 (40%) (Fig. 2) and pharyngitis in 9 (36%). Edema of
the eyelids, hands, and feet was observed in 9 patients
(36%) (Fig. 3). Approximately nine patients (36%) exhib-
ited cervical lymphadenopathy. Neurological manifesta-
tions were identified in 7 patients (28%), including one
case of meningitis. Headaches were reported by a small
number of patients (7; 28%). Respiratory symptoms were
uncommon, occurring in only four patients (16%).

The majority of patients had cardiac dysfunction 18
(72%), including transient valve regurgitation 15 (60%),
reduced left Ventricular ejection fraction 5 (20%), coro-
nary artery abnormalities (dilatation and aneurysms),
and pericardial effusion 4 (16%) each. Laboratory results
are shown in Table 1. The percentages of multi-systemic
symptom occurrences are illustrated in Fig. 4.
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Fig. 3 Patient with hands edema

Regarding treatment, all patients received IVIG (2 g/
kg) and aspirin (30-50 mg/kg), with approximately (86%)
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requiring continued treatment with methylprednisolone
(MPD) (2 mg/kg) due to relapsing fever. Patients with
coronary dilation and aneurysm (n=4;16%) were given
antiplatelet therapy.

All patients in this study recovered within 8 days of
hospital stay, with no recorded death. One patient under-
went appendectomy due to severe abdominal pain. A
case of acute renal failure was reported in a patient after
discharge from the quarantine department.

Discussion

An epidemiological analysis conducted during the ini-
tial stages of the COVID-19 pandemic suggested that
children were largely spared from the respiratory effects
of the SARS-CoV-2 virus [11]. However, recent studies
have revealed a higher prevalence of pediatric COVID-
19 infections and increased risk of severe manifestations
[12]. Pediatric COVID-19 infection is now recognized by

Table 1 Table showing values of the abnormal laboratory studies among patients

Laboratory Markers N of Mean Normal Range Laboratory Markers N of Mean Nor-
patients (SD) patients (SD) mal
(n=25; %) (n=25; %) Range
Leukocytosis (/cu.mm) 20 (80) 18,025+2232  [4000-10,000] Elevated ALT (U/L) 8(32) 713+£115 [4-36]
Lymphopenia (/cu.mm) 24 (96) 1243£130 [3000-9500] Hypoalbuminemia (g/dl) 9 (36) 1214 [34-54]
Thrombocytopenia (/cumm) 10 (40) 994+14.6 [150,000-400,000] Elevated Ferritin (ng/ml) 25 (100) 873.8+103.8 [7-140]
Elevated CRP (mg/l) 25(100) 160.68+254 [0.02-14.4] Elevated Urea (mg/dl) 20 (80) 32.75+15.09 [5-10]
Elevated ESR (mm/hr) 25 (100) 7883+143 [3-13] Elevated Creatinine (mg/ 20 (80) 12+£0.19 [03-09]
dl)
Elevated D-dimer (ng/ml) 25(100) 3,053.8+1304.3 [90-560] Elevated LDH (units/I) 15 (60) 5342+452 [143-
370]

Abbreviations: CRP (C-reactive protein); ESR (Erythrocyte sedimentation rate); ALT (Alanine transaminase); LDH (Lactate dehydrogenase).
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Fig. 4 Bar chart illustrating the percentages of multi-systemic symptom occurrences
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the presence of multiple systemic symptoms and severe
hyperinflammation [13] leading to the WHO defining
this issue as MIS-C [10]. Among 232 COVID-19 cases
admitted to our hospital, 25 individuals (10.77%) met the
criteria for MIS-C.

Multiple syndromes have been characterized by severe
inflammation and damage to multiple organs result-
ing from previous infections. While TSS is associated
with bacterial superantigens produced by Staphylococ-
cus aureus and Streptococcus pyogenes infections [14]
MIS-C is triggered by the COVID-19 virus, which is sup-
ported by various epidemiological studies. These studies
have shown a higher incidence of MIS-C in areas with
a greater prevalence of COVID-19 infection [15]. It is
worth noting that earlier studies indicated that 50% of
MIS-C patients tested positive for SARS-CoV-2 through
PCR testing [16—18]. In contrast, our study found a lower
PCR-positive rate (24%) but a higher IgG-positive rate
(76%), supporting MIS-C as a post-infectious condition
[19]. The similarities in clinical and laboratory findings
between MIS-C and other syndromes marked by hyper-
inflammation prompt inquiries into whether MIS-C is
simply a variant of another syndrome or an independent
clinical entity [15]. One syndrome that raises doubt on
this hypothesis is KD. In fact, patients identified as hav-
ing MIS-C were characterized as a variant of KD. How-
ever, there are significant differences in clinical features
between KD and MIS-C. For instance, gastrointestinal
symptoms occur in only 30% of KD patients, which is
less than half the proportion seen in MIS-C patients in
our study and other studies [15]. Additionally, labora-
tory findings also vary between these two syndromes.
Although neutrophilia and leukocytosis are common
in both conditions, KD is associated with an increase in
platelet count, while in MIS-C, platelet count is slightly
decreased or remains normal [15]. Our study also evi-
denced a low platelet count in 40% of patients and a nor-
mal count in the remaining individuals, supporting these
findings.

MIS-C predominantly presents with fever, rash, and
gastrointestinal problems. In our study, all patients had
fever, 84% had a rash on their trunk and extremities,
and 76% experienced gastrointestinal symptoms [15].
Among the gastrointestinal symptoms, abdominal pain
was the most prevalent, affecting 78% of patients. Nota-
bly, one patient with this symptom was initially misdiag-
nosed with appendicitis and underwent an unnecessary
appendectomy, underscoring the significance of accu-
rately identifying COVID-19 patients and their atypical
manifestations to prevent misdiagnosis. This was also
highlighted in a previous article where abdominal pain
was found to be severe, mimicking appendicitis and
leading to unnecessary emergency surgeries [20]. Fur-
thermore, our study revealed that MIS-C patients with
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cardiac involvement exhibited similar manifestations to
those observed in patients with KD [15]. These manifes-
tations included transient valve regurgitation, coronary
artery abnormalities such as dilatation and aneurysms,
and pericardial effusion, as described in our article [21].
However, coronary artery involvement in MIS-C cases
was less common than in other cardiac conditions, with
only four patients demonstrating this complication in
our study [22]. Compared to adults, pediatric COVID-19
patients demonstrated fewer respiratory manifestations,
as supported by previous studies [23]. Similarly, MIS-C
patients also displayed fewer respiratory symptoms, with
only 50% reporting such manifestations [24]. However,
in our study, only 16% of patients presented with respi-
ratory symptoms. This could be attributed to decreased
expression of viral entry mediators in the respiratory
epithelium and disparities in immune system responses
between children and adults [25].

The management of MIS-C patients remains a topic
of ongoing controversy. Multiple published guidelines
emphasize the crucial importance of early identification
and effective management of this syndrome [15]. The
Royal College of Paediatrics and Child Health recom-
mends providing supportive care to these patients, which
includes close monitoring of hydration, vital signs, elec-
trolytes, and metabolic status [15, 26]. It is generally rec-
ommended to administer aspirin, IVIG, and steroids to
these patients as done in this study [15]. Furthermore, in
line with the guidelines provided by the American Heart
Association (AHA) for treating patients with KD [27],
all patients in our study received aspirin treatment, and
antiplatelet therapy was prophylactically prescribed for
four patients with coronary artery aneurysm and dila-
tion. The mortality rate associated with this syndrome
is well-documented to be below 2%, with the majority of
patients achieving full recovery [3]. Our study aligns with
these findings, as no mortality was observed among the
patients. These results highlight the favorable prognosis
of this syndrome when managed according to recom-
mended protocols.

There are certain limitations inherent in our study. Ini-
tially, data were collected from medical records in paper
format, which may have led to the exclusion of certain
data. Moreover, our research lacks a control group com-
prising COVID-19 patients who did not develop MIS-
C, preventing the evaluation of potential risk factors in
the onset of this syndrome. This underscores the neces-
sity for further studies to address this gap in our article.
The varying understanding among physicians regard-
ing MIS-C may have resulted in the omission of relevant
tests to evaluate its presence according to the defined
criteria, potentially leading to missed cases. Lastly, the
relatively small sample size of our study might impact the
generalizability of our findings.
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Conclusion

The emergence of MIS-C as a distinct post-infectious
syndrome associated with COVID-19 has been evident in
epidemiological studies showcasing a higher incidence of
MIS-C in areas with a greater prevalence of COVID-19
infection, This aligns with the hypothesis that MIS-C is
triggered by the virus. The prevalence of positive SARS-
CoV-2 IgG among our patients further substantiates the
post-infectious nature of MIS-C. The clinical presenta-
tion of MIS-C includes fever, rash, and gastrointestinal
symptoms, with abdominal pain being notably predomi-
nant. Cardiac involvement in MIS-C is similar to KD, but
there are distinct differences in clinical features and labo-
ratory findings. Respiratory symptoms are less common
in both pediatric COVID-19 patients and MIS-C patients
compared to adults. The management of MIS-C is sub-
ject of ongoing debate; however, early identification and
supportive care are deemed pivotal. Yet, further research
and larger studies are needed to establish more defini-
tive guidelines for the management of MIS-C. Future
research should address the limitations acknowledged in
this study, offering a deeper understanding of MIS-C in
pediatric COVID-19 patients.

Abbreviations

COVID-19  Coronavirus disease 2019

MIS-C Multisystem Inflammatory Syndrome in Children
KD Kawasaki disease

TSS toxic shock syndrome

MAS macrophage activation syndrome

WHO World Health Organization

PTT Partial thromboplastin time

PT Prothrombin time

CRP C-reactive protein

ESR Erythrocyte sedimentation rate

CBC Complete blood count

LDH lactate dehydrogenase

RT-PCR Reverse transcription polymerase chain reaction
ELISA Enzyme-linked immunoassay

VIG Intravenous immunoglobulin
MDP methylprednisolone

Acknowledgements

We would like to express our sincere appreciation to Ziad Kaddour for his
dedicated efforts in reviewing and refining the language of this manuscript.
His meticulous language editing has greatly contributed to the clarity and
professionalism of the content. Additionally, we would like to acknowledge Ali
Jawad and Alaa Jlailati for their valuable contributions to this research.
project, particularly in the administrative aspects.

Author contributions

Manuscript writing: Eman Shhada, Hussein Hamdar, Ali Alakbar Nahle;
Conception and design: Eman Shhada; Administrative support: All authors;
Provision of study materials or patients: Basheer khalil; Collection and
assembly of data: Diana Mourad; Data analysis and interpretation: Eman
Shhada, Hussein Hamdar; Supervision: Sawssan Ali; Final approval of
manuscript: All authors.

Funding
Not applicable (NA).

Data availability
The datasets used and/or analysed during the current study available from the
corresponding author on reasonable request.

Page 6 of 7

Declarations

Ethics approval

Our research adhered to the ethical standards outlined in the Declaration
of Helsinki and was carried out on human subjects. Approval for the study
was obtained from the Ethical Committee at Damascus University’s Faculty
of Medicine (ID: MD130623-112). Informed consent was obtained from their
legal guardians of all study participants.

Consent for publication
Not applicable (NA).

Conflict of interest
The authors declare that there is no conflict of interests.

Author details

"Pediatric Intensive Care Department, Faculty of Medicine, Children’s
Hospital, Damascus University, Damascus, Syria

2Faculty of Medicine, Damascus University, Damascus, Syria

3Pediatric Department, Children’s Damascus University Hospital,
Damascus University, Damascus, Syria

“Rheumatology Pediatric Department, Children’s Damascus University
Hospital, Damascus University, Damascus, Syria

*Pulmonary Pediatrics Department, Children’s Damascus University
Hospital, Damascus University, Damascus, Syria

Received: 18 July 2023 / Accepted: 6 March 2024
Published online: 15 March 2024

References

1. Hoang A et al. COVID-19in 7780 pediatric patients: a systematic review 2020. 24:
p. 100433.

2. Hall Aetal. Paediatric olfactory dysfunction: a chance to detect COVID-19? 2021.
106(3): p.e17-e17.

3. Kapoor R et al. Multisystem Inflammatory Syndrome in Children (MIS-C) Related
to SARS-CoV-2 and 1-Year Follow-up 2022: p. 1-5.

4. Assaker R et al. Presenting symptoms of COVID-19 in children: a meta-analysis
of published studies. 2020. 125(3): p. e330-2.

5. Zhang L et al. What we know so far about Coronavirus Disease 2019 in
children: a meta-analysis of 551 laboratory-confirmed cases. 2020. 55(8): p.
2115-27.

6. Mazer MB et al. Multisystem inflammatory syndrome in children: host immu-
nologic responses. 2022. 23(4): p. 315-20.

7. Kim Let al. COVID-NET Surveillance Team. Hospitalization rates and charac-
teristics of children aged < 18 years hospitalized with laboratory-confirmed
COVID-19—COVID-NET, 14 states, March 1-July 25, 2020. 2020. 69(32): p.
1081-8.

8. DANESHGARAN G, Dubin DP. and D.J.J.Aj.o.c.d. GOULD, Manifestacées
cutaneas do COVID-19: uma revisGo baseada em evidéncias 2020. 31: p.
627-639.

9. Gisondi P et al. Cutaneous manifestations of SARS-CoV-2 infection: a clinical
update. 2020. 34(11): p. 2499-504.

10.  Organization WH. Multisystem inflammatory syndrome in children and
adolescents with COVID-19: scientific brief, 15 May 2020. World Health Orga-
nization; 2020.

11. Esposito S et al. How to manage children if a second wave of COVID-19
occurs. 2020. 24(10): p. 1116-8.

12. Yasuhara J et al. Clinical characteristics of COVID-19 in children: a systematic
review. 2020. 55(10): p. 2565-75.

13. Zhou F et al. Clinical course and risk factors for mortality of adult inpa-
tients with COVID-19 in Wuhan, China: a retrospective cohort study. 2020.
395(10229): p. 1054-62.

14.  Esposito S, Polinori |. and DJ.Fi.p. Rigante, the gut microbiota-host partnership
as a potential driver of Kawasaki syndrome. 2019. 7: p. 124.

15. Esposito S, Principi N. Multisystem inflammatory syndrome in children related
to SARS-CoV-2. Paediatr Drugs. 2021;23(2):119-29. https://doi.org/10.1007/
s40272-020-00435-x.

16.  Cui X et al. Children with coronavirus disease 2019: a review of demographic,
clinical, laboratory, and imaging features in pediatric patients. 2020. 92(9): p.
1501-10.


https://doi.org/10.1007/s40272-020-00435-x
https://doi.org/10.1007/s40272-020-00435-x

Shhada et al. BMC Infectious Diseases

22.

23.

(2024) 24:322

Mithal LB et al. SARS-CoV-2 infection in infants less than 90 days old. 2020.
224:p. 150-2.

Suwanwongse K, Shabarek NJAdP. Epidemiology, clinical features, and
outcomes of hospitalized infants with COVID-19 in the Bronx. New York.
2020;27(7):400.

Wei M, Yuan J, Liu Y. Novel coronavirus infection in hospitalized infants under 1
yearof age in China. JAMA. Published online February 14, 2020. 2020.

Nakra NA et al. Multi-system inflammatory syndrome in children (MIS-C)
following SARS-CoV-2 infection: review of clinical presentation, hypothetical
pathogenesis, and proposed management. 2020. 7(7): p. 69.

Campanello C, et al. Cardiovascular manifestations in Multisystem Inflamma-
tory Syndrome in Children (MIS-C) Associated with COVID-19 according to
Age. Child (Basel). 2022;9(5). https://doi.org/10.3390/children9050583.

Wu EY, Campbell MJ. Cardiac manifestations of Multisystem Inflamma-

tory Syndrome in Children (MIS-C) following COVID-19. Curr Cardiol Rep.
2021;23(11):168. https://doi.org/10.1007/511886-021-01602-3.

Ludvigsson JF. Systematic review of COVID-19 in children shows milder

cases and a better prognosis than adults. Acta Paediatr. 2020;109(6):1088-95.

https://doi.org/10.1111/apa.15270.

24.

25.

26.

27.

Page 7 of 7

Awasthi P, et al. Multisystem inflammatory syndrome in children: Follow-Up
of a cohort from North India. Am J Trop Med Hyg. 2022;106(4):1108-12.
https://doi.org/10.4269/ajtmh.21-0801.

Lingappan K et al. Understanding the age divide in COVID-19: why are children
overwhelmingly spared? 2020.319(1): p. L39-L44.

Paediatrics R, Healteh C. Guidance—Paediatric Multisystem Inflammatory
syndrome Temporally Associated with COVID-19. 2020.

Leeb RT, et al. COVID-19 trends among School-aged children - United
States, March 1-September 19, 2020. MMWR Morb Mortal Wkly Rep.
2020;,69(39):1410-5. https://doi.org/10.15585/mmwr.mm6939e2.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.3390/children9050583
https://doi.org/10.1007/s11886-021-01602-3
https://doi.org/10.1111/apa.15270
https://doi.org/10.4269/ajtmh.21-0801
https://doi.org/10.15585/mmwr.mm6939e2

	﻿Clinical presentation and management of multisystem inflammatory syndrome in children associated with covid-19: a retrospective observational descriptive study in a pediatric hospital in Syria
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Study design, settings, and variables
	﻿Study size, participants
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


