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Abstract
The pandemic caused by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection has been a major challenge to be faced in recent years. While 
adults suffered the highest morbidity and mortality rates of coronavirus disease 
2019, children were thought to be exclusively asymptomatic or to present with 
mild conditions. However, around April 2020, there was an outbreak of a new 
clinical syndrome related to SARS-CoV-2 in children - multisystemic inflam-
matory syndrome in children (MIS-C) - which comprises a severe and uncon-
trolled hyperinflammatory response with multiorgan involvement. The Centers 
for Disease Control and Prevention considers a suspected case of MIS-C an 
individual aged < 21 years presenting with fever, high inflammatory markers 
levels, and evidence of clinically severe illness, with multisystem (> 2) organ 
involvement, no alternative plausible diagnoses, and positive for recent SARS-
CoV-2 infection. Despite its severity, there are no definitive disease management 
guidelines for this condition. Conversely, the complex pathogenesis of MIS-C is 
still not completely understood, although it seems to rely upon immune dysregu-
lation. Hence, in this study, we aim to bring together current evidence regarding 
the pathogenic mechanisms of MIS-C, clinical picture and management, in order 
to provide insights for clinical practice and implications for future research 
directions.

Key Words: Pediatric multisystem inflammatory disease; COVID-19 related; Multisystem 
inflammatory syndrome in children; COVID-19; SARS-CoV-2; Etiology; Disease 
management
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Core Tip: Multisystem inflammatory syndrome in children (MIS-C) comprises a severe and out-of-control 
inflammatory response with multiorgan dysfunction following severe acute respiratory syndrome 
coronavirus 2 infection. Despite its severity, there are no definitive disease management guidelines for this 
condition. Conversely, the complex pathogenesis of MIS-C is still not completely understood, although it 
seems to rely upon immune dysregulation. Hence, in this study, we aim to bring together current evidence 
regarding the pathogenic mechanisms of MIS-C, clinical picture and management, in order to provide 
insights for clinical practice and implications for future research directions.
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) pandemic has been a major challenge to be faced in recent years. 
With variable clinical manifestations, the disease mainly affects older people with comorbidities, 
whereas children were not initially considered a risk group for its severe form[1]. However, even 
though COVID-19 in children is generally milder when compared to adults, it was noticed that a small 
part of infected children are subject to a post-infectious severe condition presenting with multiorgan 
dysfunction and systemic inflammation, thus called multisystem inflammatory syndrome in children 
(MIS-C) associated with COVID-19[2,3]. Several aspects of this syndrome are still unclear, given its 
recent discovery. Initially, the heterogeneous clinical picture of MIS-C was attributed to conditions such 
as Kawasaki disease (KD) or toxic shock syndrome, due to the existing similarities. However, as 
COVID-19 pandemic progressed, there was an urge to recognize MIS-C as a new clinical condition that 
needs to be thoroughly understood[4].

Epidemiological data, although not very robust, suggest that the incidence of MIS-C is higher in 
African, Afro-Caribbean and Hispanic countries, while the incidence in East Asian countries is lower[5]. 
Furthermore, factors such as age, viral load and chronic comorbidities are considered risk factors for 
severe manifestations of COVID-19 and therefore may be associated with the development of MIS-C[6-
8].

MIS-C usually develops weeks after severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
infection and, even though its pathophysiological mechanisms are still unclear, studies point to an 
exacerbated immune response that leads to a state of hyperinflammation, i.e., an imbalance between 
host pro-inflammatory and anti-inflammatory mechanisms with the potential to affect multiple organs
[9]. Regarding its presentation, MIS-C associated with COVID-19 has a broad clinical spectrum in which 
fever is the main symptom. In addition, patients may also manifest gastrointestinal disorders, such as 
diarrhea and vomiting, abdominal pain, shock and/or hypotension, respiratory symptoms such as 
cough and dyspnea, as well as cardiac and neurological symptoms[10].

There are differences between the main definitions of MIS-C made by the Royal College of Pediatrics 
and Child Health (RCPCH), Center for Disease Control and Prevention (CDC) and the World Health 
Organization (WHO). However, all three institutions agree on the presence of fever, laboratory findings 
indicative of active inflammation, multisystem organ involvement without a plausible underlying 
diagnosis, as well as proven infection by COVID-19 or recent exposure to a case of COVID-19[11]. In this 
sense, a well-established definition is essential for early diagnosis and exclusion of the main differential 
diagnoses.

Considering that MIS-C is a serious condition with numerous possibilities of complications and 
scarce scientific evidence on the subject, standardizing a therapeutic line to be followed has been a 
challenge[5]. The main guidelines advise that the treatment should be done individually, aiming to 
control hyperinflammation and recover organic function[12]. Some medications such as intravenous 
immunoglobulin (IVIG) and other anti-inflammatory and immunosuppressive therapies are considered 
the mainstay of treatment for MIS-C. In addition, other drugs such as steroids and immunobiologicals 
and aspirin have also been widely used with reservations[13]. This minireview aims to bring together 
current evidence regarding the pathogenic mechanisms of MIS-C, clinical picture and management, in 
order to provide insights for clinical practice and implications for future research directions.

https://www.wjgnet.com/2220-3249/full/v12/i3/193.htm
https://dx.doi.org/10.5501/wjv.v12.i3.193
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PATHOGENESIS OF MIS-C
The pathogenesis of MIS-C is a complex event that has not yet been fully elucidated. To date, three 
hypotheses that may be associated with the development of the syndrome are highlighted: (1) SARS-
CoV-2 spike protein superantigenic profile[14,15]; (2) Chronic response to viral antigen exposure[16]; or 
(3) Production of autoantibodies in response to the viral infection[17]. These may provide a subset for 
further understanding about the immunopathological features of MIS-C, which, in turn, apparently rely 
on autoreactivity, cytokine storm, and immune dysregulation[18]. Thus, we hereby discuss, in detail, the 
main findings regarding the immunological issues associated with MIS-C.

Immune dysregulation
A major factor that maintains the hyperinflammatory state of MIS-C is immune dysregulation[19]. 
Currently, several manuscripts have demonstrated the occurrence of disorders related to innate and 
adaptive immunity and to cytokine response[20-22]. In this regard, Huang et al[20] exploit some of these 
aspects. Apparently, classic monocytes and type 2 dendritic cells were found to be downregulated in 
MIS-C, while type 1 DCs were greatly activated. Interestingly, some findings also suggest that this 
syndrome presents with impaired antigen presentation, given the low levels of HLA-DR and CD86 in 
monocytes and dendritic cells[23]. Altogether, these data support a possible role for antigenic cross-
presentation as one of the possible mechanisms of MIS-C, since this process is strongly related to the 
action of CLEC9A, a major marker of type 1 DCs[20]. Moreover, elevated expression of alarmin-related 
S100A genes is also documented[19]. These molecules are closely related to the triggering of inflam-
matory mechanisms in the innate immune response, via Toll-like receptors (TLRs), and play a role in 
apoptosis and organ damage[24].

As for T cells, Ramaswamy et al[19] describe an increased expression of perforins, granzyme A and H 
on natural killer cells and CD8+ T cells. These cytotoxic molecules greatly increase tissue damage 
characteristic of MIS-C. Also, skewed T cell receptor (TCR) repertoire with TRBV11-2 expansion, found 
in severe MIS-C patients may indicate exposure to a superantigen (SAg) or be related to the presence of 
autoreactive T cells, while γδ and CD4+CCR7+ T cells activation is highlighted by elevated HLA-DR 
expression[23]. On the other hand, B-cells show an intriguing pattern in MIS-C, characterized by 
increased numbers of plasmablasts. However, their role in the pathophysiology of the syndrome 
requires further investigation[25]. Additionally, MIS-C patients apparently present interferon-gamma 
(IFN-γ) response dysregulation, which is characterized by exacerbated production of CXCL9 in 
response to IFN-γ[22]. Of note, excessive production of this chemokine is related to increased disease 
severity[26].

Cytokine storm
Emerging evidence has highlighted MIS-C as a state of out-of-control release of cytokines - referred to as 
“cytokine storm” - and immune cell hyperactivation[27]. In fact, high levels of interleukin-1β (IL-1β), IL-
6, IL-8, IL-10, IL-17, and IFN-γ, with raised C-reactive protein (CRP) and ferritin, were reported in the 
acute phase of MIS-C[23]. Carter et al[23] also demonstrated that MIS-C patients show raised fibrinogen 
levels, raised D-dimer, and low platelet count, which suggests a possible interplay between cytokine 
storm/hyperinflammation and pro-coagulant state development. This crosstalk has also been 
extensively explored in the pathophysiology of severe acute COVID-19[28-30]. Since the up-regulated 
cytokines IL-1β, IL-6, and IL-8 are critically involved in pro-inflammatory-induced coagulation in other 
conditions, their role in MIS-C-related hypercoagulable state should be further investigated[31-34].

Except for IL-1β and IL-17 elevations, these results are ratified by Diorio et al[35]. In that study, the 
authors report that the sum of IL-10 and tumor necrosis factor (TNF)-α levels was hypothesized to 
differentiate between MIS-C and severe COVID-19 patients [mean (95% confidence interval); severe: 
30.06 (9.54-50.6) vs MIS-C: 82.25 (32.5-132.0), P = 0.036]. The significant and paradoxical elevation of IL-
10 - a potent anti-inflammatory cytokine with immunoregulatory functions[36] - also differs from the 
cytokine profile seen in KD[37]. There were also noted increases in markers of endothelial dysfunction 
in both MIS-C and severe COVID-19 with elevated sC5b-9 concentrations. At last, univariate linear 
regression modeling revealed that sC5b-9 levels correlated in a statistically significant manner with IL-6, 
IL-8, and TNF-α[35].

Although Diorio et al[35] demonstrate that sC5b-9 was significantly elevated in patients with severe 
COVID-19 in comparison with those with minimal COVID-19, the observed elevated levels in MIS-C 
patients did not reach statistical significance. However, a subsequent study by Syrimi et al[21] revealed 
that complement protein C9 and C5b-9 were significantly increased in MIS-C patients at the acute stage 
of the disease. C5b-9 is a marker of the formation of the membrane attack complex, the final common 
pathway of complement activation[38]. The hyperactivation of complement components including C5a 
in sera and C5b-9 correlates with the out-of-control release of pro-inflammatory cytokines including 
TNF-α, IL-1, and IL-6[39]. These authors also demonstrated that MIS-C patients had significantly 
increased levels of the chemokine’s monocyte chemoattractant protein 1 (MCP-1/CCL2) and interferon 
gamma-induced protein 10 (IP-10/CXCL10). Higher levels of IL-6, IL-18, and IL-10 were also observed
[21]. On the other hand, in contrast with previous findings, no difference was observed in the levels of 
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IL-1β, IL-8 (CXCL8), IL-17A, IFN-α2, IFN-γ, and TNF-α in MIS-C patients in comparison with the healthy 
donor controls.

Cytokine profiling also identified elevated signatures of inflammation (IL-18 and IL-6), lymphocytic 
and myeloid chemotaxis and activation (CCL3, CCL4, and CDCP1), and mucosal immune dysregulation 
(IL-17A, CCL20, and CCL28) in another report[40]. Gruber et al[40] suggested that elevations in unique 
chemokines (CXCL5, CXCL11, CXCL1, and CXCL6) and cytokines (including IL-17A, CD40, and IL-6) 
appear to distinguish MIS-C patients from pediatric COVID-19 patients. In another study, IL-6, IL-17A, 
and CXCL10 were also found to contribute the most to the cytokine storm. In contrast, the main 
negative contributors were adenosine deaminase, stem cell factor, and TWEAK[17] - a suppressor of 
production of IFN-γ and IL-12, that attenuates the innate response and its transition to adaptive Th1 
immunity[41]. However, despite being raised in MIS-C patients, IL-17A seems to drive Kawasaki- but 
not MIS-C-associated hyperinflammation[17].

At last, more recent studies reiterate that a robust cytokine release might explain the severity and 
outcome of MIS-C. Abo-Haded et al[42] recently reported that mild MIS-C patients present higher levels 
of IFN-α, IFN-γ, IL-6, IL-8, IL-10, and CXCL10 in comparison with the control group. Conversely, there 
was an extremely significant difference regarding all measured cytokines when comparing both study 
groups (mild and severe) (P < 0.0001)[42]. Severe MIS-C patients showed higher levels of IFN-α, IL-1β, 
IL-6, granulocyte-macrophage colony-stimulating factor (GM-CSF), and HMGB1 (P < 0.0001), alongside 
less significant increases (P < 0.05) in IL-8, TNF, and GM-CSF. These findings suggest that the cytokine 
profile and its serum levels may be determining factors for the clinical outcome of patients with MIS-C.

Cytokine storm-induction mechanism
Despite these findings, the molecular features of the MIS-C-related cytokine storm have not been 
completely understood. One potential explanation for the out-of-control release of cytokines seems to be 
an antibody-dependent enhancement (ADE) mechanism[43,44]. In ADE - also called immune 
enhancement - pre-existing non-neutralizing or sub-neutralizing antibodies (nNAbs) bind to virus-
derived antigens[43,44]. The resulting immunocomplexes may further interact with the immune cell’s 
membrane harboring the immunoglobulin G (IgG) Fcγ receptor (FcγR) through the Fc domain of the 
immunoglobulin, thereby activating the immunoreceptor tyrosine-based activation motifs of these 
receptors[45-47]. When triggered, downstream signaling pathways induce the release of a variety of 
cytokines and immune cell recruitment[48,49]. The engagement of complement receptors could also 
represent a possible ADE-related mechanism. Once recognized by complement receptors, immunocom-
plexes bonded to complement-derived molecules could also trigger cytokine release and immune 
activation[49] (Figure 1). On the other hand, ADE may also promote SARS-CoV-2 epitope intake into the 
host cell cytoplasm[50]. nNAbs-antigen immunocomplexes interaction with FcγR facilitates the internal-
ization of the virus into host cells by endocytosis[48]. At last, upon internalization, endocytic TLRs can 
then recognize these viral particles and also induce immune cell activation and recruitment[50].

In contrast, other studies have highlighted that MIS-C cytokine storm could also be attributed to a 
SAg-induced immune response. SAgs are highly potent immunostimulatory molecules that induce T 
cell activation through binding to specific β chains of TCRs at their variable domain in a comple-
mentarity-determining region 3-independent (CDR3-independent) manner[51,52]. This activation 
requires simultaneous interaction of the SAg with the Vβ domain of the TCR and HLA class II molecules 
on the surface of an antigen-presenting cell[53]. The specificity of SAg attachment to different TCR Vβ 
chains results in Vβ skewing, whereby the frequency of T cells responding to SAg exposure exceeds that 
of conventional peptide antigens[54].

It has been recently demonstrated that an insertion unique to SARS-CoV-2 spike glycoprotein exhibits 
a SAg-like sequence motif that possesses a high affinity for binding TCR, interacting closely with both 
the α- and β-chains variable domains’ complementarity-determining regions[14,55]. In this sense, Porritt 
et al[15] showed that MIS-C patients present a profound expansion of TCRβ variable gene 11-2 (TRBV11-
2), with up to 24% of clonal T cell space occupied by TRBV11-2 T cells. The author also found a 
significant correlation between TRBV11-2 usage and TNF-α, IFN-γ, IL-6, and IL-10 levels[14]. Therefore, 
it seems that the TRBV11-2 expansion and possible activation may be one of the main features in the 
MIS-C-related out-of-control cytokine release. These findings were ratified by Moreews et al[56], that 
observed a specific expansion of activated T cells expressing the Vβ21.3 T cell receptor β chain variable 
region in both CD4 and CD8 subsets, and this was also associated with the observed cytokine storm. 
Although multiple cytokine storm-induction mechanisms have been proposed, further research is 
needed to build a more reliable model of MIS-C-related immunopathophysiology.

Autoreactivity
The rapid resolution of disease following high-dose IVIG administration has raised the hypothesis that 
MIS-C could be an autoantibody-mediated condition[57]. IVIG is a usual approach to triggering 
inhibitory FcγR, thus exerting a multitude of immunomodulatory properties[58]. Upon FcγR 
engagement, IVIG may thereby preclude Th1 and Th17 differentiation, enhance CD4+FoxP3+ 
regulatory T cells expansion, and inhibit autoantibody release by B-cells, for example[59-61].
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Figure 1 Simplified scheme of antibody-dependent enhancement mechanism of multisystemic inflammatory syndrome in children-C-
related cytokine storm. FcγR: Fcγ receptor; CR: Complement receptor.

Based on this, Gruber et al[40] tested the hypothesis that SARS-CoV-2 infection leads to a secondary 
autoreactive humoral response. These authors’ differential autoantibody analysis returned 189 peptide 
candidates for IgG autoantigens and 108 IgA autoantigens. More interestingly, the majority of these 
antigens present enrichment in organ systems that play a central role in the pathophysiology of MIS-C. 
Possible autoantigens include peptides expressed in the gastrointestinal tract (MUC15, TSPAN13, and 
SH3BP1), the endothelial and cardiac tissue (P2RX4, ECE1, and MMP14), and, notably, in immune cells 
(CD244, IL-1A, IFNGR2, IL-6R, and LAMP1)[40]. Moreover, the analysis of MIS-C plasma also revealed 
well-known disease-associated autoantibodies - namely anti-La, and anti-Jo-1[40]. Similarly, Consiglio et 
al[17] found that 26 Gene Ontology (GO)-terms were enriched in MIS-C samples. Among these, there 
were autoantigen peptides involved in lymphocyte activation processes, immune cell signalling, and 
structural proteins in the heart and blood vessels[17]. In turn, Porritt et al[61] identified a number of 
IgG-target tissue-specific antigens from the gastrointestinal and cardiovascular tracts, skeletal muscle, 
and brain tissues. On the other hand, Burbelo et al[62] have failed to detect autoantibodies against the 
majority (16/18) of the most relevant autoantigens raised by previous studies in MIS-C patients who did 
not receive IVIG. These data have highlighted that the first-line IVIG therapy may be a confounding 
factor in autoantibody measurements in MIS-C[62]. Therefore, these results suggest that secondary 
autoreactive humoral response may play a pivotal role in MIS-C pathobiology; however, further studies, 
taking into account possible confounding factors, are necessary to elucidate this matter.

CLINICAL MANAGEMENT
Clinical and laboratory features
Regarding the clinical manifestations of MIS-C, we relied on recent meta-analyses to identify the most 
prevalent symptoms of the syndrome. Overall, fever was the most predominant reported symptom, 
being present in 82.4% to 100% of total cases and with median duration of approximately 5 d, followed 
by gastrointestinal symptoms including diarrhea, abdominal pain, and vomiting (82%-85.2%)[10,63-66]. 
Respiratory symptoms have also been reported (25%-50.3%), such as cough, dyspnea, and sore throat, 
although not as prevalent as expected, which diverges from the classical COVID-19 manifestations, 
especially in comparison to adults[63,64]. Thus, a greater vulnerability for children to develop gas-
trointestinal symptoms is apparent, which highlights the need to consider the possibility of MIS-C in 
infants with non-respiratory manifestations along with a hyperinflammatory profile.

In addition, cutaneous manifestations similar to KD are reported, especially, polymorphic maculo-
papular exanthema (63.7%), and non-purulent conjunctivitis (56%)[65]. Furthermore, neurological and 
cardiac involvement are also outlined and represent a relevant aggravating factor. In this sense, 
neurological symptoms are commonly expressed as headaches, in most cases, irritability and lethargy
[10,64,66]. On the other hand, cardiocirculatory manifestations are more frequently observed, present in 
approximately 80% of cases, with a broad spectrum that includes from tachycardia (76.7%), hypotension 
(77%) and shock (52%-68.1%) to myocarditis (41.4%), aneurysms (10.3%) and mild dilatation of the 
coronary artery (11.6%)[63,64,66].
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Consistent with the syndromic manifestations of MIS-C, the laboratory findings demonstrate an 
expected hyperinflammatory state. The most important laboratory findings demonstrate increased 
levels of inflammatory markers, such as CRP, ferritin and IL-6[63,66], along with increased erythrocyte 
sedimentation rate and procalcitonin[66,67]. Moreover, complete blood count often reveals leukocytosis, 
with increased neutrophil levels[67]. Lymphocytopenia is also a common finding, along with anemia 
and normal or reduced platelet count[63,64,66]. Regarding the coagulation panel, D-dimer and 
fibrinogen showed a considerable increase[64,65,67].

As for markers of myocardial injury, such as troponin, B-type natriuretic peptide (BNP) and N-
terminal proBNP (NT-proBNP), evidence points to a frequent elevation, being current factors of concern 
in the management of children with MIS-C[63,64,67]. Troponin levels > 32 pg/mL are considered a 
major predictor of myocardial involvement in MIS-C[68]. Similarly, elevated levels of NT-proBNP are 
associated with myocardial dysfunction and severe MIS-C, being considered a useful biomarker for 
early identification of impaired cardiac function[69].

Diagnosis
Currently, MIS-C diagnosis is conducted through criteria established by important health institutions on 
characteristics such as age, clinical picture, inflammatory markers, and molecular or serological COVID-
19 testing[70]. Of note, three distinct case definitions stand out in the diagnosis of MIS-C: That of the 
RCPCH[71], the WHO[72] and the CDC[73].

Overall, when faced with a suspected case of MIS-C, specific laboratory findings should be measured 
to assist the diagnosis[74]. In this regard, Gottlieb et al[75] points out the major parameters necessary for 
the evaluation of these cases, such as: Complete blood cell count; electrolytes; renal and liver function; 
inflammatory markers (CRP, D-dimer, albumin and coagulation panel); BNP; tests for SARS-CoV-2, 
such as polymerase chain reaction (PCR) and/or serologies; as well as troponin, ferritin, fibrinogen and 
procalcitonin.

In this context, the available case definitions serve as a guide for clinical practice, as they synthesize 
the main findings related to the diagnosis of MIS-C. According to the RCPCH, MIS-C is characterized by 
persistent fever > 38.5 °C, inflammation and single or multi-organ dysfunction, along with additional 
features such as abdominal pain, conjunctivitis, lymphadenopathy and rash and exclusion of any other 
microbial cause[71]. On the other hand, WHO case-definition of MIS-C includes individuals aged 0-19 
years with fever ≥ 3 d, at least 2 concomitant systemic symptoms, elevated markers of inflammation, 
evidence of COVID-19 or contact with contaminated patients and no apparent other etiology for the 
inflammation[72]. Ultimately, CDC diagnosis of MIS-C includes: Individuals under 21 years of age 
presenting with fever ≥ 38.0 °C for ≥ 24 h; laboratory evidence of inflammation, presence of severe 
multisystemic disease; no other plausible alternative diagnosis; presence of reverse transcription PCR 
(RT-PCR), serology, or antigen test positive for COVID-19 currently or recently, or exposure to the virus 
within 4 wk prior to symptom onset[73]. Table 1 summarizes the major differences between these case 
definitions. Among these case definitions, Hoste et al[63] demonstrate a greater accuracy of the WHO 
MIS-C definition, comprising 97% of cases, followed by the CDC (62%) and lastly, the RCPCH.

Treatment
Treatment for patients with MIS-C relies on continuous monitoring of inflammatory markers to assess 
the progression of the condition[67]. Given the multisystemic involvement of MIS-C, its management 
should be performed with multidisciplinary team support, such as pediatric cardiologist, rheumato-
logist, and infectologist, and may require the assistance of other specialties, such as intensive care, 
neurology, nephrology, or gastroenterology[18]. Management of the condition follows a supportive 
approach and an immunomodulatory perspective. Thus, supportive care is crucial, including res-
piratory and circulatory support, ranging from intubation, intravenous fluids and inotropic support to 
extracorporeal membrane oxygenation[76]. In addition to supportive measures, immunomodulatory 
therapy with IVIG and steroids is established as first-line treatment for children with MIS-C, with a 
recommended dose of 2 g/kg IVIG[5,77]. In this regard, the American College of Rheumatology (ACR) 
prescribes IVIG alone in patients without shock or organ-threatening diseases, whereas the combination 
of IVIG combined with glucocorticoids in patients presenting with these conditions is recommended[5]. 
Furthermore, in patients in whom IVIG and corticosteroid therapy is not successful, the ACR 
recommends treatment with anakinra or infliximab at high doses[5].

Some studies have compared the efficacy of treatment with combined IVIG and methylprednisolone 
vs IVIG alone[78,79]. It is noted that the combined regimen is associated with significantly lower risk of 
poor outcome, such as treatment failure, acute myocardial dysfunction, need for hemodynamic support 
or second-line treatments. Furthermore, it is also established that in patients at high risk of thrombosis, 
anticoagulation therapy may be required[5], and that children with shock should be treated according to 
established guidelines for pediatric septic shock[80]. Given the complexity of management, children 
presenting with MIS-C-related symptoms should be quickly transferred to a pediatric intensive care 
center once stabilized[75].
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Table 1 Case definition criteria for multisystemic inflammatory syndrome in children issued by the Royal College of Pediatrics and 
Child Health, World Health Organization and Centers for Disease Control and Prevention

Criteria RCPCH[71] WHO[72] CDC[73]

Age ND < 21 < 19

Clinical Persistent fever > 38.5 °C. 
Evidence of single or multi-
organ dysfunction with 
additional features1

Fever ≥ 3 d; two of the following: (1) Mucocu-
taneous inflammation signs; (2) Hypotension or 
shock; (3) Cardiac issues2; (4) Evidence of 
coagulopathy; and (5) Acute gastrointestinal 
problems

Fever ≥ 38.0 °C for ≥ 24 h; multisystemic disease 
involving multiple (≥ 2) organs (cardiac, renal, 
respiratory, hematologic, gastrointestinal, 
dermatologic, or neurological). Requirement of 
hospitalization

Inflammatory 
markers

Neutrophilia, elevated CRP 
and lymphopenia

Elevated markers (such as ESR, CRP or procal-
citonin)

Elevated CRP, ESR, fibrinogen, procalcitonin, d-
dimer, ferritin, neutrophils, LDH, or IL-6 or reduced 
albumin and/or lymphocytes

COVID-19 test Positive or negative SARS-
CoV-2 RT-PCR test

Evidence of COVID-19 (via RT-PCR, antigen test, 
or serology) or probable contact with patients 
contaminated with SARS-CoV-2

RT-PCR, serology or antigen test positive for 
COVID-19 (currently or in recent period) or 
exposure to the virus within 4 wk prior to symptom 
onset

Exclusion 
factors

Exclusion of any other 
microbial cause

No other obvious etiology for the inflammation Absence of other plausible alternative diagnoses

1Additional features: Abdominal pain, confusion, conjunctivitis, cough, diarrhoea, headache, lymphadenopathy, mucus membrane changes, neck swelling, 
rash, resp symptons, sore throat, swollen hands and feet, syncope, vomiting.
2Cardiac issues: Myocardial dysfunction, pericarditis, valvulitis, or coronary abnormalities (including ECHO findings or elevated Troponin/NT-proBNP).
RCPCH: Royal College of Paediatrics and Child Health; WHO: World Health Organization; CDC: Centers for Disease Control and Prevention; CRP: C-
reactive protein; ESR: Erythrocyte sedimentation rate; LDH: Lactate dehydrogenase; IL-6: Interleukin 6; RT-PCR: Reverse transcription-polymerase chain 
reaction; ND: Not described; SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; COVID-19: Coronavirus disease 2019.

CONCLUSION
In this study, we have brought together the current evidence regarding the pathogenic mechanisms of 
MIS-C, clinical picture and disease management. Emerging evidence has highlighted this condition as a 
state of out-of-control release of cytokines, immune cell recruitment and activation, and production of 
auto-reactive peptides. However, there is still much to be clarified regarding the mechanisms behind the 
induction of this response profile. Treatment for patients with MIS-C currently relies on continuous 
monitoring of inflammatory markers to assess the progression of the condition and IVIG administration. 
However, despite MIS-C severity, there are still no definitive disease management guidelines for this 
condition.
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