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Background: Multiinflammatory syndrome in children (MIS-C) is a novel and rare inflammatory disorder associ-
ated with severe acute respiratory syndrome coronavirus 2 infection in school-age children. Reports in the past
year have suggested a multisystem pathophysiology characterized by hyperinflammation, gastrointestinal dis-
tress, and cardiovascular complications. Clinical laboratory investigations, including routine blood testing for in-
flammatory (e.g., C-reactive protein, ferritin) and cardiac (e.g., troponin, brain natriuretic peptides) markers have
provided insight into potential drivers of disease pathogenesis, highlighting the role of the laboratory in the differ-
ential diagnosis of patients presenting with similar conditions (e.g., Kawasaki disease, macrophage activating syn-
drome).

Content: While few studies have applied high-dimensional immune profiling to further characterize underlying
MIS-C pathophysiology, much remains unknown regarding predisposing risk factors, etiology, and long-term im-
pact of disease onset. The extent of autoimmune involvement is also unclear. In the current review, we summarize
and critically evaluate available literature on potential pathogenic mechanisms underlying MIS-C onset and dis-
cuss the current and anticipated value of various laboratory testing paradigms in MIS-C diagnosis and monitoring.
Summary: From initial reports, it is clear that MIS-C has unique inflammatory signatures involving both adaptive
and innate systems. Certain cytokines, inflammatory markers, and cardiac markers assist in the differentiation of
MIS-C from other hyperinflammatory conditions. However, there are still major gaps in our understanding of MIS-
C pathogenesis, including T cell, B cell, and innate response. It is essential that researchers not only continue to de-
cipher initial pathogenesis but also monitor long-term health outcomes, particularly given observed presence of
circulating autoantibodies with unknown impact.

BACKGROUND been viewed as an adult disease. However, rare
but clinically distinct phenotypes associated

Severe coronavirus disease 2019 (COVID-19), with pediatric SARS-CoV-2 infection exist. More
caused by the novel severe acute respiratory syn- than 3.9 million children in the United States have
drome coronavirus 2 (SARS-CoV-2), has primarily tested positive for SARS-CoV-2, representing
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IMPACT STATEMENT

MIS-C Pathogenesis and Autoimmune Involvement

Multiinflammatory syndrome in children (MIS-C) is a novel and rare inflammatory disorder associated

with severe acute respiratory syndrome coronavirus 2 infection in school-age children. While the underlying

drivers of MIS-C pathophysiology are unknown, delayed onset presentation suggests autoimmune involve-

ment. Clinical laboratory investigations are integral to MIS-C diagnosis and prognostication, including in the

assessment of hyperinflammation and gastrointestinal and cardiac distress. Herein, we provide a view into

the immune pathogenesis of MIS-C from a laboratory perspective, including autoimmune response, and

highlight key areas of consideration in the management, treatment, and follow-up of patients with MIS-C.

14.1% of all cases (1). Children with SARS-CoV-2 in-
fection have been reported to present with mini-
mal symptoms, suggesting pediatric SARS-CoV-2
incidence is underestimated globally. Relative to
adults, the development of severe pediatric
COVID-19 with acute respiratory distress syn-
drome is rare with estimated hospitalization and
mortality rates of <1.9% and <0.03%, respectively
(1). However, some children appear to develop a
delayed immune-related complication known as
multisystem inflammatory syndrome in children
(MIS-C) or pediatric inflammatory multisystem syn-
drome (2-5). This syndrome is thought to be tem-
porally associated with SARS-CoV-2 infection and
resembles Kawasaki disease (KD), a multisystem
inflammatory vasculitis of unknown eticlogy but
suspected autoimmune involvement (2, 4-7).
Pediatric clinical laboratories have supported the
management of patients with MIS-C through the
provision of routine and specialized immunology
testing, providing initial insight into pathophysio-
logical factors driving disease (6). However, our
current understanding of MIS-C disease onset,
progression, and long-term patient outcomes is
incomplete. This review summarizes and critically
evaluates the current literature regarding poten-
tial pathogenic mechanisms underlying MIS-C on-
set, including extent of autoimmune response,
and discusses the current and evolving value of
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various laboratory testing paradigms in patient di-
agnosis and monitoring.

MIS-C CLINICAL PRESENTATION AND
LABORATORY PROFILE

MIS-C was first recognized in April 2020 by a
group of clinicians who reported an unusual clus-
ter of 8 previously healthy children presenting
with hyperinflammatory shock that resembled
atypical KD, KD shock syndrome, or toxic shock
syndrome; these children had either tested posi-
tive for active or recent SARS-CoV-2 infection or
had an epidemiologic connection to a SARS-CoV-2
case (2). Reported patient characteristics at
presentation included prolonged fever; gastroin-
testinal symptoms such as abdominal pain, vomit-
ing, or diarrhea; and conjunctivitis with skin rash
(6). Clinical laboratory testing also revealed hyper-
inflammation, including elevated C-reactive pro-
tein, procalcitonin, ferritin, and erythrocyte
sedimentation rate as well as evidence of cellular
abnormalities and electrolytes disturbances, in-
cluding neutrophilia, lymphopenia, thrombocyto-
penia, hyponatremia, and hypoalbuminemia (6).
Prominent cardiac involvement was also ob-
served, including elevated troponin and brain
natriuretic  peptide  (BNP), left  ventricular
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dysfunction, coronary artery aneurysm, and elec-
trical conduction abnormalities (6).

Following increasing reports (4), the CDC pub-
lished an official health advisory regarding MIS-C
associated with SARS-CoV-2 and developed a case
definition that includes 4 criteria: (i) an age of
<21 years; (ii) clinical presentation including fever
for >24h, laboratory evidence of inflammation,
severe illness requiring hospitalization, and multi-
system organ involvement; (iii) no alternative plau-
sible diagnoses; and (iv) positive SARS-CoV-2 RT-
PCR, serology, or antigen test or an epidemiologi-
cal link to a suspected or confirmed COVID-19
case within 4 weeks of symptom onset (8). Based
on this definition, reports have suggested that
most children with diagnosed MIS-C are 6 to
12years old and have no history of preexisting
health conditions, with the exception of obesity (5,
9-12). Additionally, children who are Black or
Hispanic appear to be disproportionately affected
(5, 7, 10-13). These initial patient characteristics
suggest discrepancies from similar hyperinflam-
matory conditions, including pediatric COVID-19
and KD. Specifically, pediatric COVID-19 patients
with acute respiratory distress syndrome have
shown to be older, present without gastrointesti-
nal distress or cutaneous manifestation, and have
a history of chronic illness (6). Further, unlike MIS-
C, KD predominantly affects younger children
<5years of age and children who are Asian,
particularly those with Japanese ancestry, and is
associated with a lower incidence of cardiac in-
volvement, particularly left ventricular dysfunction
and shock (6).

While the true incidence of MIS-C is unknown, it
appears to be rare. A descriptive analysis of labo-
ratory-confirmed SARS-CoV-2 cases in New York
revealed an incidence of 2 per 100 000 persons
<21vyears of age (11). The same study reported
the incidence of laboratory-confirmed SARS-CoV-2
infection was 322 per 100 000 persons younger
than 21 years of age, suggesting a small percent-
age of pediatric SARS-CoV-2 cases develop MIS-C

(11). From initial reports of low sample size, the
characteristic features of MIS-C, such as hyperin-
flammation and cardiogenic shock, have been de-
fined, but the drivers underlying disease initiation,
propagation, and resolution are unknown.
However, several pathophysiological processes
can be hypothesized by combining findings from
available research studies with existent knowledge
of common autoimmune mechanisms as related
to infectious disease.

INSIGHTS INTO MIS-C PATHOGENESIS

Viral agents are considered an important envi-
ronmental factor in eliciting autoimmune
responses in genetically susceptible individuals
and leading to various and diverse immune pa-
thologies. Such autoimmune responses are not
equivalent to autoimmune disease and should be
considered  distinct  entities.  Autoimmune
responses to SARS-CoV-2 have been hypothe-
sized in both children and adults. Specifically, au-
toimmune involvement is suspected in MIS-C
pathogenesis due to timing of disease onset, with
most cases presenting 3 to 6 weeks postinfection
(10, 11). Children with MIS-C have been reported
to have undetectable or low SARS-CoV-2 viral
loads, but positive anti-SARS-CoV-2 antibody
results (7). Studies assessing immunoglobulin re-
sponse in MIS-C patients with different antigenic
targets have shown anti-SARS-CoV-2 antibody rep-
ertoire in MIS-C resembles adult SARS-CoV-2 con-
valescent response with elevated antispike 1gG
and low antispike IgM levels (14, 15). In terms of
functional response, some reports have con-
cluded neutralization capacity of MIS-C patient
sera is similar to convalescent adults (14), while
others have demonstrated lower neutralization
capacity relative to adults regardless of MIS-C sta-
tus (15). IgG1 and I1gG3 have consistently been
shown to predominate among IgG responses (14,
16). Taken together, reduced viral burden and
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SARS-CoV-2 antibody profile in MIS-C suggest a
postacute phase onset. It is thus plausible that
MIS-C could be caused by one or a combination
of mechanisms known to contribute to classical
viral-induced autoimmune response and toler-
ance breakdown, including (i) molecular mimicry
wherein viral epitopes similar to self-epitopes are
presented by antigen-presenting cells, activating
autoreactive T cells and autoantibody production
to induce tissue damage, (i) bystander activation
wherein liberation of self-antigens occurs as a re-
sult of an overreactive antiviral immune response,
leading to release of inflammatory cytokines from
damaged tissue, and (iii) epitope spreading
caused by persistent viral infection, continued tis-
sue damage and self-antigen release, antigen-pre-
senting cell presentation, and nonspecific
activation of autoreactive T cells (17). While the ex-
act pathophysiological mechanism and extent of
autoimmune involvement cannot yet be con-
cluded, research findings harnessing the power of
high-dimensional immunology techniques provide
some clues.

Studies evaluating T-cell repertoires in patients
with MIS-C have identified distinct T-cell receptor
(TCR) skewing toward TRBV11-2 in both CD4+ and
CD8+ memory Tcells (16, 18, 19). Cheng et al. pre-
viously demonstrated through in silico analysis
that SARS-CoV-2 spike protein harbors a high-
affinity site for TCR B-chain binding and may serve
as a superantigen (20). Superantigens are a class
of bacterial or viral antigens that activate T cells in
a nonspecific manner. By binding to the B-chain
variable region of the TCR, they bypass conven-
tional peptide-MHC complex recognition required
for conventional antigens and result in a massive
proinflammatory cytokine release. Extent of TCR
skewing in MIS-C patients has been shown to cor-
relate with cytokine levels, such as interleukin (IL)-
18 (18, 19), as well as high levels of CX3CR1 (19).
Vella et al. also observed activation of vascular pa-
trolling of CX3CR1+4 CD8+ T cells, which are
thought to play an important role in vascular
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inflammation and could contribute to the endo-
thelial disruption observed in MIS-C pathogenesis
(21). Elevated soluble C5b-9, a mediator of endo-
thelial destruction, has also been observed (16). It
should be noted that all reports investigating
T-cell repertoire in patients with MIS-C sampled
circulating T cells as opposed to tissue-resident
T cells. While tissue sampling is difficult in children,
the phenotypic and functional characteristics of
tissue are distinct from circulating T cells and may
play both protective roles and contribute to the
immunopathology observed (22). This limitation
should be considered in data interpretation and
warrants further study.

As large-scale T-cell activation and cytokine re-
lease is not consistent with the delayed hyperin-
flammation observed in MIS-C, many have
suggested that B-cell autoimmune reactions may
play more of a causal role in pathogenesis (19).
Three studies have reported presence of autoanti-
bodies in peripheral serum/plasma of patients
with MIS-C (14, 16, 23) with 2 candidates demon-
strating potential pathophysiological overlap with
classical autoimmune disorders: 1gG reactivity to
anti-Jo-1 and anti-La (14). Additional candidates
identified suggest enrichment in organ systems
central to MIS-C pathogenesis, primarily cardiac
and endothelial tissue (e.g., endoglin, EDIL3) and
correlated to disease progression (14, 16, 23).
Presence of autoantibodies in MIS-C may suggest
direct cross-reactivity between SARS-CoV-2 and
self-antigens, causing severe disease or simply be
a result of autoantigen exposure due to enhanced
tissue damage. Additional immune events consis-
tent with viral-induced autoimmune response in-
cluding expansion of proliferating plasmablasts
(16) and persistence of functional SARS-CoV-2
specific monocyte-activating antibodies (19, 24)
have also been observed in MIS-C. The pathophys-
iological link between B-cell autoimmunity and
TCR skewing in MIS-C is unknown. In addition to B-
cell autoimmune responses, antibody-dependent
enhancement (ADE) may also be a mechanistic
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contributor. ADE, caused by excessive Fc-
mediated effector functions and immune complex
formation in an antibody-dependent manner, can
exacerbate viral infection and immunopathology,
as seen in respiratory syncytial virus and measles
(25). It is possible that initial exposure to SARS-
CoV-2 in children causes production of both neu-
tralizing and nonneutralizing antibodies and while
children with predominantly neutralizing antibod-
ies progress to asymptomatic status, a small sub-
set develop nonneutralizing antibody and viral
antigen complexes, leading to ADE and progress-
ing to severe MIS-C (25). However, minimal data
exist to confirm the presence of ADE and pro-
longed viral antigen status in patients with MIS-C,
with some data suggesting no significant differ-
ence between immunoglobulin response in pedi-
atric patients with COVID-19 or MIS-C (26).
Cytokine profiles in patients with MIS-C as com-
pared to healthy children, KD, or macrophage acti-
vation syndrome can also provide insight into
disease pathogenesis, particularly propagation. In
an initial report of 28 MIS-C cases by Lee et al,, IL-
6 and IL-10 were positively associated with dis-
ease severity (3). Other groups have also con-
cluded patients with MIS-C have higher levels of
tumor necrosis factor o (TNFa), IL-6, and IL-10 rel-
ative to severe pediatric COVID-19 (27, 28).
Additional relevant findings include elevations in
mediators of natural killer and T-cell recruitment
[e.g., chemokine ligand (CCL)19, CSCL10, comple-
ment-dependent  cell-mediated  phagocytosis
(CDCP) (14); neutrophil and monocyte chemotaxis
(e.g., CCL3, CCL4); mucosal immunity and chemo-
taxis (e.g., IL-17A, CCL20, CCL28) (14); alarmins
and natural killer/CD8+ T-cell cytotoxicity effectors
(e.g., perforin, granzyme A, granzyme H, EN-
RAGE)] (16). Current interim recommendations by
the Royal College of Paediatrics and Child Health
and American College of Rheumatologists (6) indi-
cate that expanded laboratory testing for monitor-
ing inflammation (e.g., cytokine profiling) may be
of  diagnostic  value.  Clinical  laboratory

considerations for such testing are provided in
the following sections.

Taken together, preliminary data generated by
translational research studies highlight the com-
plexity of immune involvement in MIS-C and stress
the need for further studies in larger cohorts of
treatment-naive patients to delineate pathophysi-
ological mechanisms involved and the extent of
autoimmune involvement.

Is SARS-CoV-2 Autoimmune Response
Limited to Children?

While MIS-C was initially thought to be limited to
pediatric patients, reports have suggested similar
clinical observations in adults. A CDC case series
reported 27 adults with current or previous SARS-
CoV-2 infection with a hyperinflammatory
syndrome resembling MIS-C, termed multiinflam-
matory syndrome in adults (MIS-A) (29). Across
case reports, patient age ranged from 21 to
50years (7 males, 9 females), and patient ethnicity
included predominantly Hispanic, Black, and Asian
populations. In keeping with MIS-C, most had no
underlying medical conditions, with obesity repre-
senting the most prevalent comorbidity (29).
Patient clinical symptoms included lasting fever as
well as presence of cardiovascular, (arrhythmias,
elevated cardiac troponin, and/or left or right ven-
tricular dysfunction), gastrointestinal (abdominal
pain, vomiting, and/or diarrhea), and dermatologic
(rash, mucositis) involvement without severe re-
spiratory illness (29). Further, of the 27 patients in-
cluded, 10 tested positive for SARS-CoV-2 RNA
and antibodies at initial evaluation, 6 tested nega-
tive for SARS-CoV-2 RNA but positive for antibod-
ies at initial evaluation, and remaining patients
had history of positive SARS-CoV-2 RNA results
(29). These initial findings suggest a similar clinical
and laboratory signature to MIS-C. However, sig-
nificantly less literature and clinical guidance on
MIS-A is available, likely due to extremely low
prevalence.
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In addition to MIS-A, recent data suggest the
onset of a wide spectrum of autoimmune
responses following SARS-CoV-2 infection in
previously healthy adults with neurological, rheu-
matological, and hematological implications.
Autoimmune-like neurologic disorders have been
observed in adult COVID-19 patients, including
Guillain-Barré syndrome, demyelinating lesions,
encephalitis, myelitis, and myasthenia gravis. This
is not surprising as SARS-CoV-2 and other corona-
viruses have displayed neurotropism leading to
anosmia and ageusia (30, 31). Acute arthritis has
also been observed following SARS-CoV-2 infec-
tion in previously healthy patients (32, 33).
Furthermore, detection of anticyclic citrullinated
peptid antibodies in select patients suggests auto-
immune origin (34). Few cases of autoimmune
hemolytic anemia have been reported in SARS-
CoV-2 patients, with 1 review notating 23 cases in
available literature (31). In addition to autoim-
mune hemolytic anemia, 56 cases of immune
thrombocytopenic purpura have been reported
following SARS-CoV-2 infection in the literature
(31, 35). Further, few cases of new onset of sys-
temic lupus erythematosus or systemic lupus ery-
thematosus-like  syndrome  associated  with
COVID-19 have been observed (31, 35). Additional
autoimmune-like clinical manifestations associ-
ated with SARS-CoV-2 infection include interstitial
lung disease, antineutrophil cytoplasmic antibod-
ies (ANCA) -associated vasculitis, and lesions
resembling livedo reticularis, Raynaud phenome-
non, chilblain, petechiae, and purpura, as
reviewed elsewhere (31, 35). Similar findings in
children has not yet been described.

Circulating autoantibodies have also been
detected in adult COVID-19 patients, including an-
tinuclear antibodies (ANA), antiphospholipid anti-
bodies, anticyclic citrullinated peptide, c-ANCA,
p-ANCA, anti-SSA/Ro antibodies, anti-Scl-70 anti-
bodies, and rheumatoid factor (34, 36, 37). The
pathophysiological significance of circulating auto-
antibodies as well as their longevity is unknown.
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Age appears to be a covariate in autoantibody
presence in COVID-19 patients. This is not surpris-
ing given known relationship of ANA positivity with
age. In addition, some autoantibodies, including
antiphospholipid antibodies, should be inter-
preted in the context of thrombotic events and
may be transient in nature. Due to low prevalence
of autoimmune manifestations following adult
COVID-19, it is difficult to conclude pathogenesis
and the risk factors that may contribute to trigger-
ing an autoimmune reaction as well as the role of
the clinical laboratory in patient monitoring, war-
ranting further consideration as more cases be-
come available. In addition, recent literature
suggests that, when compared to a more appro-
priate control group of patients admitted to the
intensive care unit, there is no significant enhance-
ment of autoimmune responses induced by
SARS-CoV-2 infection (n=20), as determined by
circulating autoantibodies (38).

MIS-C/A PATIENT MONITORING—
CHALLENGES AND CONSIDERATIONS
FOR THE CLINICAL LABORATORY

Routine Laboratory Testing

Despite evidence gaps in our knowledge of MIS-
C pathophysiological progression, we do know
that clinical laboratory testing for routine bio-
chemical and hematological parameters is essen-
tial in patient diagnosis and monitoring. The
American College of Rheumatology recently re-
leased updated guidance on MIS-C diagnosis,
treatment, and monitoring, adopting a tiered clini-
cal laboratory testing approach at presentation.
Tier 1 includes initial screening parameters to as-
sess extent of inflammation (ferritin, erythrocyte
sedimentation rate, complete blood count, procal-
citonin) and SARS-CoV-2 exposure (RT-PCR or se-
rology) (6). If initial laboratory test results suggest
evidence of hyperinflammation or if the patient
presents with shock of unclear etiology, additional
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Fig. 1. Tiered approach to laboratory investigation of MIS-C at presentation as per American College of
Rheumatology guidance (6). Tier 2 should also be completed if the patient presents with hypovolemic
shock, regardless of Tier 1 outcome. NT-proBNP: N-terminal pro-type brain natriuretic peptide; LDH:

laboratory testing is recommended, including
markers of cardiac distress (BNP, troponin), coagu-
lation (D-dimer, prothrombin, prothrombin time),
and cytokines when available (Fig. 1) (6). While rec-
ommendations were based on available studies
as previously described, limitations in these initial
studies pose challenges for clinical laboratories in
the interpretation and reporting of test results in
patients with suspected MIS-C. Four main consid-
erations of note are discussed next.

First, studies reporting biomarker trends in chil-
dren with suspected MIS-C often include statistical
comparison to a control group without sufficient
consideration of age and sex. Importantly, appro-
priate reference standards and analytical informa-
tion in available clinical reports are not provided.
Biochemical and hematological parameters are
known to vary significantly with growth and devel-
opment in pediatrics, requiring age- and sex-
specific interpretation to account for such varia-
tion (39). It is likely that standards based on adult

reference values were used for test interpretation
in MIS-C, complicating translation of study find-
ings. Further, available studies do not provide an
assessment of clinical significance of biomarker
elevations in the appropriate context. It is critical
to consider the magnitude of elevations in labora-
tory test result values in the appropriate clinical
context relative to differential diagnoses. For ex-
ample, ferritin is reported to be elevated in MIS-C
relative to healthy children, but concentrations
are significantly less elevated when compared to
patients with other hyperinflammatory conditions
such as macrophage activation syndrome (3). Low
sample sizes and the rare nature of disease onset
have limited the ability to characterize laboratory
profile at presentation in a translatable way. In ad-
dition, the cutoffs used in many guidelines are of-
ten arbitrary or based on limited data in poorly
characterized populations.  Further work is
needed to better characterize routine laboratory
profile at MIS-C presentation in comparison to
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differential diagnoses. Further, while autoantibod-
ies have been observed in patients with severe
MIS-C and in adult patients with COVID-19, their
causal role in pathogenesis is unclear, and ANA
profile is not expected to hold high clinical specif-
icity and value in the diagnosis of SARS-CoV-2-re-
lated autoimmune response in children and
adults. However, it is essential to continue to reas-
sess the value of laboratory testing for common
autoantibodies in patients with suspected SARS-
CoV-2-related autoimmune response particularly
as their longitudinal impact on health outcome is
unknown.

Second, serology assays for the detection of anti-
bodies against SARS-CoV-2 are an important com-
ponent of patient diagnosis, as many present later
in disease course when SARS-CoV-2 RNA is no lon-
ger detectable (7). There are limited data available
on the performance of commercially available SARS-
CoV-2 antibody assays in children and adolescents.
Most manufacturers and peer-reviewed data report
characteristics in specimens collected from adults.
Children have been shown to have distinct antibody
responses, regardless of MIS-C status, emphasizing
that pediatric-focused assay evaluations are needed
prior to test implementation (26).

Third, cytokine testing has been proposed as use-
ful in MIS-C patient prognostication as IL-6, IL-10,
and TNFa are often increased and may be helpful in
monitoring response to treatment (e.g., corticoste-
roids, intravenous immunoglobulins, cytokine-block-
ing agents). However, it is challenging to provide
access to cytokine testing in acute clinical care.
These methods are often very costly, labor-
intensive, and not well standardized. A recent report
assessing variability in clinical laboratory measure-
ment of cytokines (i.e., IL-1, 1I-6, IL-10, TNFa), through
a College of American Pathologists survey demon-
strated significant variability between methodologies
assessed (e.g., ELISA, chemiluminescence, magnetic
bead-based multiplex immunoassay) (40). Due to
poor standardization and availability in test mea-
surement, results from research findings are not
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easily translatable to clinical practice. In addition,
while cytokine testing can provide a window into in-
flammatory response in MIS-C patients, elevations
can be nonspecific and need to be considered in
the context of differential diagnoses. For example,
while IL-6 and IL-17A have been shown to be ele-
vated in MIS-C relative to healthy controls, some
reports demonstrate significantly lower levels as
compared to patients with KD (23). Currently, the
American College of Rheumatology recommends
the use of cytokines in MIS-C diagnostic evaluation,
when available, but cautions use for guiding treat-
ment due to known variability as well as minimal evi-
dence to suggest value in this context (6).

Finally, most studies support the utility of rou-
tine laboratory testing in the context of patient
diagnosis. However, minimal data exist on longitu-
dinal clinical laboratory monitoring in MIS-C.
Although intravenous immunoglobulin treatment
has been shown to quickly resolve clinical symp-
toms, the long-term impacts of MIS-C are un-
known. Future studies should continue to unravel
pathogenic factors driving MIS-C as well as com-
plete longitudinal follow-up of patients with severe
MIS-C to assist in the diagnosis, prognosis, and
monitoring of these patients.

CONCLUSION

In the current review, we have discussed studies
characterizing MIS-C, suggesting autoimmune in-
volvement in pathogenesis. We have also reviewed
literature regarding similar multiinflammatory syn-
dromes as well as new onset classical autoimmune
disorders in adults following SARS-CoV-2 infection.
From initial data, it is clear that MIS-C and, theoreti-
cally, MIS-A have unique inflammatory signatures
involving both adaptive and innate systems (Fig. 2).
Certain cytokines (IL-6, IL-17A), inflammatory
markers (ferritin), and cardiac markers (troponin,
N-terminal pro-type BNP) assist in the differentia-
tion of MIS-C from other hyperinflammatory
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Fig. 2. Innate and adaptive immune signatures observed in patients with MIS-C. cTn: cardiac troponin;
NT-proBNP: N-terminal pro-type brain natriuretic peptide; sC5b-9: soluble C5b-9; EDIL3: EGF-like
repeats and discoidin domains 3; Anti-S: antispike. Made with BioRender. Adapted from Moreews et al.

conditions, emphasizing the role of the clinical lab-
oratory in patient diagnosis and management.
However, there are still major gaps in our under-
standing of MIS-C pathogenesis, including T-cell, B-
cell, and innate response. Further work, particularly
in clinical laboratory investigations, is needed to
better elucidate pathogenesis and potential factors
that predispose individuals to develop MIS-C/MIS-

A. While individuals with MIS-C appear to only have
transient hyperinflammation that can be quickly re-
solved with administration of intravenous immuno-
globulins, it is essential that researchers not only
continue to decipher initial pathogenesis but also
monitor long-term health outcomes, particularly
given observed presence of circulating autoanti-
bodies with unknown impact.

Nonstandard Abbreviations: COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus
2; MIS-C, multisystem inflammatory syndrome in children; KD, Kawasaki disease; BNP, brain natriuretic peptide; TCR, T-cell recep-
tor; IL, interleukin; ADE, antibody-dependent enhancement; TNFo, tumor necrosis factor «; CCL, chemokine ligand; MIS-A, multi-
system inflammatory syndrome in adults; ANCA, antineutrophil cytoplasmic antibodies; ANA, antinuclear antibodies.
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