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O Abstract—Background: Multisystem inflammatory syn-
drome in children (MIS-C) is a newly recognized condition
affecting children with recent infection or exposure to coro-
navirus disease 2019 (COVID-19). MIS-C has symptoms
that affect multiple organs systems, with some clinical fea-
tures resembling Kawasaki disease (KD) and toxic shock
syndrome (TSS). Objective of the Review: Our goal was to
review the current literature and describe the evaluation and
treatment algorithms for children suspected of having MIS-
C who present to the emergency department. Discussion:
MIS-C has a wide clinical spectrum and diagnosis is based
on a combination of both clinical and laboratory findings.
The exact mechanism of immune dysregulation of MIS-C is
not well understood. Physical findings may evolve and do not
necessarily appear at the same time. Gastrointestinal, car-
diac, inflammatory, and coagulopathy manifestations and
dysfunction are seen frequently in MIS-C. Conclusions: The
diagnosis of MIS-C is based on clinical presentation and spe-
cific laboratory findings. In the emergency setting, a high
level of suspicion for MIS-C is required in patients exposed
to COVID-19. Early diagnosis and prompt initiation of ther-
apy offer the best chance for optimal outcomes. © 2021
Elsevier Inc. All rights reserved.

0O Keywords—multisystem inflammatory syndrome in chil-
dren; Kawasaki disease; COVID-19; SARS-CoV-2; PMIS

Introduction

During the coronavirus disease 2019 (COVID-19) pan-
demic, a newly described hyperinflammatory condi-
tion has been reported among children with recent se-
vere acute respiratory syndrome-related coronavirus 2
(SARS-COV-2) infections or exposures. These children
presented with fever, systemic illness, and sometimes
shock, cardiac involvement, and multi-organ failure. Ini-
tially recognized in the United Kingdom, reports of this
condition spread subsequently in other parts of Europe
and the United States (1-3). The Centers for Disease
Control and Prevention (CDC) termed this condition as
multisystem inflammatory syndrome in children (MIS-C).
It shares many clinical features with Kawasaki disease
(KD) and toxic shock syndrome (TSS), which can cause
considerable diagnostic uncertainty for the treating physi-
cian. This review highlights overlapping manifestations
between MIS-C and KD and the association of MIS-C
with COVID-19.

Discussion
Pathophysiology

SARS-CoV-2 is a single-stranded RNA virus that
causes COVID-19 infections in humans (4). It is part of
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the B genus of coronavirus that is also found in SARS-
CoV and Middle East respiratory syndrome coronavirus
(5). The virus invades cells through its “spike” struc-
tural protein, binding to the host cell receptors, such as
angiotensin converting enzyme 2, during transmission,
and is expressed in many organs of the body, including
the lung, heart, ileum, kidney, and bladder (5). Severe
COVID-19 infection is associated with a massive proin-
flammatory response and cytokine storm that results in
multi-organ dysfunction in adults (6).

The exact mechanism of immune dysregulation of
MIS-C is not well understood. The latent period be-
tween the peak of initial COVID-19 infection and onset
of MIS-C and the observation that most of the children
diagnosed with MIS-C are SARS-CoV-2 IgG—positive
but polymerase chain reaction (PCR)-negative, suggests
a post-infectious etiology (7,8). An uncontrolled cytokine
storm involving hyperinflammatory markers, such as tu-
mor necrosis factor-a (TNF-«), interleukin (IL)-1b, IL-6,
and interferon-alfa, or a superantigen-like motif in the
“spike” protein, has been proposed as a mechanism for
the development of MIS-C (6,9,10).

Epidemiology

Although initially children were considered less sus-
ceptible to severe disease in COVID-19 infections, reports
emerged from the United Kingdom in April 2020 that
some SARS-CoV-2—positive children were presenting in
a hyperinflammatory state with symptoms that overlap
those of KD and TSS (1,11,12). Since then, hundreds
of additional cases temporally related to COVID-19 in-
fections have been identified in Europe and the United
States and were eventually termed MIS-C (2,7,13-15).
The incidence of MIS-Cis rare, occurring in < 1% of chil-
dren with COVID-19 infection (7). Children diagnosed
with MIS-C were older than the typical age of patients
with KD (7,13). There was a predominance of Hispanic
and Black children among patients with MIS-C compared
with the Asian predominance of children diagnosed with
KD (1,7,13,16-18). Up to 40% of cases of MIS-C are in
Black and Hispanic patients and < 10% in patients of
Asian decent (7,13). These epidemiologic differences in
addition to a family history predilection for KD suggest
that the two conditions are separate entities (19,20).

Clinical Presentation of MIS-C

MIS-C is defined by the CDC as an individual younger
than 21 years presenting with fever, laboratory evidence
of inflammation affecting two or more organs (e.g., car-
diac, renal, respiratory, hematologic, gastrointestinal, der-
matologic, or neurologic), and exhibiting evidence of
severe illness requiring hospitalization without an alter-

native plausible diagnosis (Tables 1 and 2) (21). The
diagnostic clinical features are wide and overlap with KD
(20). Children with MIS-C may present with fever, non-
purulent conjunctivitis, polymorphic rash, oral mucosal
changes, swollen extremities, abdominal pain, vomiting,
and diarrhea (2,7,13-15,22,23). Gastrointestinal symp-
toms are very common in children with MIS-C, which
can help differentiate it from KD or TSS (7). Respiratory
distress is not a common feature in children compared
with adults (8,18). The diagnosis is made on the basis
of a combination of both clinical and laboratory findings.
The presentation involves a continuum of severity rang-
ing from mild symptoms to multi-organ failure. Physical
findings may evolve and do not necessarily appear at the
same time.

Laboratory findings

The vast majority of patients with MIS-C show evi-
dence of inflammation on serum testing (7,8). Commonly
elevated inflammatory markers seen in MIS-C include
C-reactive protein (CRP), procalcitonin, erythrocyte sed-
imentation rate (ESR), D-dimer, lactic acid dehydroge-
nase, and ferritin (7,8). Elevated white blood cell count
with concomitant lymphopenia is associated with MIS-C
(7). Lower levels of platelet counts are seen (8). Elevated
cardiac enzymes, such as troponin and brain natriuretic
peptide (BNP) are also seen in MIS-C (Table 3) (7,8).

Patients with KD also present with elevated inflam-
matory markers with several distinctions. Children with
KD generally present with lymphocytosis, thrombocyto-
sis, and anemia (24). Compared with MIS-C, patients with
KD will usually have lower or normal cardiac enzyme
markers (8). Both MIS-C and KD can present with ele-
vated transaminases, CRP, ESR, and p-dimer (8,13,24).

Cardiac manifestations

Cardiac findings are common in MIS-C (7,8). Nearly
50% of patients present with shock and require some form
of inotropic support and extracorporeal membrane oxy-
genation (ECMO) (Table 2) (1,2,7,13-15,18,22). Elec-
trocardiograph abnormalities include atrial and ventricu-
lar tachycardia, heart blocks, and isolated changes with
ST segment, QT prolongation, and T-wave abnormali-
ties (18). Coronary artery dilatation and, in rare cases,
aneurysms have been described in MIS-C (1). Pericardi-
tis and valvulitis have also been reported (18). Aneurysm
formation can occur in up to 15% of patients with KD,
but occur much less frequently in MIS-C (24-29). Fortu-
nately, heart failure symptoms in MIS-C respond well to
treatment (18).

Gastrointestinal manifestations

Gastrointestinal symptoms are common in children
with MIS-C (30). Most patients present with abdomi-
nal pain, diarrhea, or vomiting, which is a rarer finding
in KD (8,24,31). The presence or absence of gastroin-
testinal symptoms can be helpful in differentiating the



30 M. Waseem et al.

Table 1. Definition of Multisystem Inflammatory Syndrome in Children According to the Centers for
Disease Control and Prevention (21)

Case Definition for MIS-C

« An individual younger than 21 years presenting with fever,” laboratory evidence of inflammation,’
and evidence of clinically severe illness requiring hospitalization, with multisystem (two or more)
organ involvement (e.g., cardiac, renal, respiratory, hematologic, gastrointestinal, dermatologic or
neurologic); AND

* No alternative plausible diagnoses; AND

« Positive for current or recent SARS-CoV-2 infection by RT-PCR, serology, or antigen test; or
exposure to a suspected or confirmed COVID-19 case within the 4 weeks prior to onset of symptoms

COVID-19 = coronavirus disease 2019; MIS-C = multisystem inflammatory syndrome in children; RT-PCR = reverse
transcription polymerase chain reaction; SARS-CoV-2 = severe acute respiratory syndrome-related coronavirus 2.

* Fever > 38.0°C for > 24 h or report of subjective fever lasting > 24 h.

" Including, but not limited to, one or more of the following: elevated C-reactive protein, erythrocyte sedimentation
rate, fibrinogen, procalcitonin, d-dimer, ferritin, lactic acid dehydrogenase, interleukin 6, or neutrophils; and reduced
lymphocytes and low albumin.

Table 2. Presentations of Multisystem Inflammatory Syndrome in Children

Symptoms of MIS-C Complications of MIS-C

* Fever » Myocarditis

» Headache or mental status change  Coronary artery aneurysm

« Conjunctivitis * Hypotension and hypoperfusion

« Oral mucosa changes * Serositis

* Sore throat * Acute respiratory distress syndrome and respiratory failure
» Cough « Acute kidney injury

* Abdominal pain * Hepatic failure

» Vomiting or diarrhea

* Rash

» Lymphadenitis
» Swollen extremities

MIS-C = multisystem inflammatory syndrome in children.

Table 3. Clinical Features Distinguishing Multisystem Inflammatory Syndrome in Children and
Kawasaki Disease (36)

Variable MIS-C Kawasaki Disease

Age Any age Usually < 5y

Demographics Increased incidence in Black and Increased incidence in East Asian
Hispanic patients patients

White blood cell count Lymphopenia Lymphocytosis

Platelets Thrombocytopenia Thrombocytosis

C-reactive protein Elevated (> 100 mg/dL) Elevated but usually < 100 mg/dL

Troponin Increased Usually normal

Brain natriuretic peptide Increased Usually normal

MIS-C = multisystem inflammatory syndrome.



Multisystem Inflammatory Syndrome in Children

31

two conditions. Abdominal imaging findings are numer-
ous and often nonspecific, and can include hepatomegaly,
splenomegaly, mesenteric adenitis, ascites, ileocolitis,
or inflammation of either the gallbladder or appendix
(12,13,32).

Coagulation and fibrinolytic system dysfunction

Hypercoagulability with vascular thrombosis has been
reported in children with MIS-C. Prolonged prothrombin
times and international normalized ratio, activated partial
thromboplastin time, elevated D-dimer levels, and low an-
tithrombin III can be seen. These abnormalities can cause
disseminated intravascular thrombosis, venous and arte-
rial thrombi, and development of pulmonary emboli (33).

Management

The treatment objectives for MIS-C are to reduce sys-
temic inflammation, restore organ function, and reverse
shock symptoms. Early recognition and prompt manage-
ment of MIS-C is critical to optimal patient outcomes.

Workup (Laboratory Findings and Ancillary Testing)

Figure 1 presents an algorithm for the evaluation of
patients suspected of having MIS-C in the emergency de-
partment. Laboratory tests to be considered during the
initial evaluation of suspected MIS-C include complete
blood count; comprehensive metabolic panel; inflam-
matory markers, such as CRP and p-dimer, BNP, and
COVID-19 testing (PCR and IgG).

At least one laboratory marker of inflammation is re-
quired for a CDC case definition of MIS-C. Most children
are COVID-19 PCR—positive or IgG antibody—positive
(7). Although a blood culture is recommended in the eval-
uation of children with MIS-C for presumptive sepsis,
most children have negative blood cultures (7).

Many institutions have implemented a screening algo-
rithm with minor variations. Children with fever for 3 or
more days, symptoms suspicious for MIS-C or KD, or
no source of fever can enter the algorithm. Patients who
present with symptoms concerning for MIS-C generally
receive first-tier laboratory tests that include inflamma-
tory and cardiac markers, such as CRP, p-dimer, and BNP
(Figure 1 and Table 4). If these first-tier laboratory test
results are abnormal, patients can then have a second-
tier of laboratory tests, such as ESR, ferritin, troponin,
and fibrinogen, with further evaluation for coagulopathies
(Figure 1 and Table 4).

There is no standard set of laboratory cutoff values
peculiar to this condition, but many of these biomarkers
are often elevated, as in other inflammatory conditions.
A careful review of the physical examination findings,
laboratory results, and epidemiologic factors should be
considered.

Alternative diagnoses should be ruled out before the
diagnosis of MIS-C is made. Bacterial infection or sep-
sis should be duly considered and ruled out with nega-
tive cultures. Other viral infections, such as adenovirus,
enterovirus, Epstein-Barr Virus, Human Herpesvirus 6
(HHV-6), and rubeola can be ruled out. Respiratory vi-
ral panels may be sent in addition to the COVID-19 nasal
swab.

Emergency Department Management

Treatment of shock

Children with MIS-C can present in shock or multi-
organ failure (7). Vasopressors are often required, as these
children may be fluid-resistant (34). Distinction between
warm and cold shock should be established, with pres-
sor choice being norepinephrine and epinephrine, respec-
tively (Figure 1). Judicious fluid administration is needed
to avoid fluid overload in the setting of severe myocardial
dysfunction. Empiric broad-spectrum antibiotics should
be administered for patients meeting sepsis criteria or who
present in shock.

Cardiac dysfunction

[l-appearing children should obtain a point-of-care
ultrasound or an echocardiogram to evaluate ejection frac-
tion. Supportive care with fluid resuscitation, inotropes,
mechanical ventilation, and, in the most severe cases,
ECMO support, are essential for some patients during the
acute phase. Declining or depressed left ventricular func-
tion and ejection fraction may necessitate admission to
a pediatric center with ECMO capabilities. Elevations in
cardiac enzymes, troponin levels, or pro-BNP should lead
to cardiology consultation.

Disposition

If laboratory test results are reassuring and the pa-
tient is well-appearing, it is reasonable to discharge the
patient home with close follow-up with primary care
within 24-48 h (Figure 1). Patients with clinical man-
ifestations and abnormal laboratory findings consistent
with MIS-C should be hospitalized for close monitoring.
Children with severe MIS-C disease and those with hy-
potension or shock requiring vasopressor support should
be admitted to the pediatric intensive care unit (ICU). A
multidisciplinary team approach involving pediatrics, car-
diology, infectious disease, immunology, rheumatology,
hematology, and intensive care can be helpful in optimiz-
ing patient outcomes.

Pharmacological Management of MIS-C

Clinical presentation and clinical course drive the man-
agement of the MIS-C patients. Although no universal
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Multisystem Inflammatory Syndrome in Children (MIS-C) Algorithm

Pediatric patient presenting with fever >3 days and one or more of the following:
e Rash
Conjunctivitis
Lymphadenopathy

Gastrointestinal symptoms (abdominal pain, vomiting, diarrhea)
Mental status change

Mucocutaneous inflammatory changes
Respiratory symptoms - cough, shortness of breath, chest pain

Unstable

lll-appearing child with signs of
sepsis and/or shock

Warm Shock (sepsis):

Warm extremities, brisk capillary

refill

10 ml/kg bolus, POCUS Echo*

Norepinephrine

o 0.05 mcg/kg/min IV infusion,
titrate to stable BP

Antibiotics as indicated

Initial and additional testing as

listed to the right

Cold Shock (cardiac
dysfunction):
Cool extremities, delayed
capillary refill
10 ml/kg bolus, POCUS Echo*
Epinephrine
o 0.05 meg/kg/min 1V infusion,
titrate to stable BP
Antibiotics as indicated
Initial and additional testing
as listed to the right

Stable

Initial Labs:

CBC with Differential

C-reactive Protein (CRP)

Brain Natriuretic Peptide (BNP)

D-Dimer

COVID-19 Antibodies

COVID-10 Nasal Swab
Consider When Appropriate:

Comprehensive Metabolic Panel

Blood Culture

Urinalysis / Urine Culture

Respiratory Viral Panel

Labs normal

Labs Abnormal
e CRP>20 mg/lL
. D-Dimer >2 times
upper limit of normal
e  BNPelevated

Send Additional Testing:
Inflammation - Procalcitonin, ESR
Coagulopathy - Fibrinogen, PT/PTT
Infectious - Throat Culture, consider
HIV/TB
Chemistry - VBG /w lactate, LDH,
Ferritin
Other - EKG / Chest X-ray

Usual care with
phone follow up in
24-48 hours

Discharge
Home

Consider Consults:
Cardiology - Echocardiogram
Hematology - Evidence of
Coagulopathy
Infectious Disease - Sepsis /
Kawasaki / TSS
Rheumatology,
Allergy/Immunology

& Admit to Pediatric Intensive Care Unit (PICU)

Unstable

Stable Admit to Floor with monitored bed
Consider alternate diagnosis such

e  Consider transfer for ECMO (Discuss with
PICU/Cardiology)

as Kawasaki Disease / Toxic Shock
Syndrome

Figure 1. Diagnostic algorithm for suspected multisystem inflammatory syndrome in children. BP = blood pressure; CBD = com-
plete blood count; COVID-19 = coronavirus disease 2019; Echo = echocardiogram; ECMO = extracorporeal membrane oxygena-
tion; ECG = electrocardiogram; ESR = erythrocyte sedimentation rate; HIV = human immunodeficiency virus; LDH = lactate
dehydrogenase; POCUS = point-of-care ultrasound; PT = prothrombin time; PTT = partial thromboplastin time; TB = tubercu-
losis; TSS = toxic shock syndrome; VBG = venous blood gas. *POCUS Echo.

protocol exists for the management of MIS-C, general
guidelines based on current evidence, expert opinion,
and anecdotal experiences have been published (35,36).
Table 5 lists drugs with clinical considerations for use.

First-tier agents

Intravenous immunoglobulin

Intravenous immunoglobulin (IVIG) has been used as
a first-line treatment for MIS-C patients with KD-like
presentation to blunt inflammatory response (35,36). The
anti-inflammatory effect of this treatment is via the bind-
ing of Fcy receptors on the IgG molecule and inhibition
of cytokine production (IL-1 and IL-6) (37). IVIG has
also been associated with an improvement of left ven-

tricular systolic function and disease severity in MIS-C
(35,36,38).

Corticosteroids

Corticosteroids have potent anti-inflammatory prop-
erties and the potential to blunt cytokine response (39).
Dexamethasone use has been shown to reduce death in
mechanically ventilated patients with severe COVID-19
infections (40). However, corticosteroids may also in-
hibit the immune response and potentially increase viral
shedding (41). Methylprednisolone has been used suc-
cessfully in the treatment of MIS-C (42). Treatment of
MIS-C with IVIG and methylprednisolone is associated
with faster recovery of cardiac function and shorter ICU
stays compared with IVIG monotherapy (36). Glucocor-
ticoids should be used with IVIG in patients with MIS-C
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Table 4. Common Laboratory Findings in Patients with Multisystem Inflammatory Syndrome

Laboratory Test

CBC with manual
differential

Serum chemistry
Hepatic function panel

Inflammatory markers

Laboratory Test Finding

Lymphocytes: Low |

Neutrophils: Low 1

Platelets: Low |

Lactate dehydrogenase: Elevated 1
AST: Elevated 1

ALT: Elevated 1

Albumin: Low |

C-reactive protein: Elevated
Procalcitonin: Elevated

Ferritin: Elevated
Erythrocyte sedimentation rate: Elevated +
Interleukin-6: Normal or elevated 1

Coagulation panel

D-dimer: Elevated 1

Fibrinogen: Elevated 1

Cardiac markers

B-type natriuretic peptide: Normal or elevated 4

Troponin: Normal or elevated 4

ALT = alanine transaminase; AST = aspartate transaminase; CBC = complete blood count.

who are ill-appearing, in shock, or have evidence of end-
organ involvement (36).

Adjunct therapies

Aspirin

Aspirin is typically given to patients diagnosed with
MIS-C who present with cardiac involvement or clinical
features of KD (36). In contrast to KD, in which pa-
tients are given high-dose aspirin (30-100 mg/kg/d) until
clinical improvement, low-dose aspirin (3—5 mg/kg/d) is
used in the initial treatment of MIS-C (24,36). Therapeu-
tic anticoagulation is strongly recommended for patients
with MIS-C with ventricular dysfunction or large coro-
nary artery aneurysms (18).

Proinflammatory cytokine inhibitors

Proinflammatory  cytokine inhibitors, including
anakinra (IL-1 receptor antagonist) and tocilizumab
(anti-IL-6 receptor monoclonal antibody), have been
used as adjunct therapies for MIS-C (37). These medi-
cations have been effective in other hyperinflammatory
conditions with good safety profiles (41,43). Anakinra
can be considered for patients with MIS-C with severe in-
flammation, those not responding to first-line therapies or
who have a contraindication to receiving corticosteroids
(36,37). The evidence of benefit for tocilizumab in treat-
ing COVID-19 hyperinflammation is less robust and its
use should be guided with rheumatology or infectious
disease consultation (36).

Remdesivir

Remdesivir is a broad-spectrum antiviral agent that
has received emergency approval from the U.S. Food and
Drug Administration (FDA) for treatment of selected pa-
tients with COVID-19. It is a nucleoside analogue that
inhibits viral RNA polymerase causing termination of
RNA transcription. This decreases viral RNA production
and can reduce the duration of illness (37). Remdesivir
treatment can be considered in severely ill SARS-Cov-2
PCR-—positive children (42,44). Its use in treatment of an
individual patient with MIS-C should be guided by sub-
specialist consultation.

Hydroxychloroquine

Hydroxychloroquine was found to have anti—-SARS-
CoV-2 activity in vitro studies and received Emergency
Use Authorization (EUA) from the FDA on March 20,
2020 (45,46). However, there is no robust evidence to sup-
port its use in COVID-19 infection. On June 15, 2020,
the FDA revoked the EUA for hydroxychloroquine and
chloroquine (47).

Hypercoagulable Disease Management

Recent studies have found that thrombosis has a lower
incidence in children with COVID-19 compared with
adults (48). However, children with MIS-C are at greater
risk for hypercoagulable events compared to those with
asymptomatic COVID-19 infection (49). Anticoagulant
use is recommended in patients that have features of KD,
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Table 5. Pharmacologic Treatment

Drug Clinical Consideration

First-tier agents

VIG * Give to patients with MIS-C who fulfill Kawasaki disease criteria
* Dose: 2 g/kg in a single dose (ideal body weight)
« Adverse effects: fevers, chills, myalgias, nausea, and anaphylaxis (rare)

Corticosteroids

« Give in addition to IVIG in ill-appearing patients, patients in shock, cardiac

dysfunction, or with end-organ disease
+ Dose: methylprednisolone 1-2 mg/kg/d
» Toxic effects: Immunosuppression, metabolic changes, hypertension

Adjunctive treatments

Contraindications: active bleeding, significant bleeding risk, or

« Interkeukin-1 inhibitor. Consider in MIS-C refractory to IVIG and steroid

 Adverse effects: nausea, vomiting, and hypersensitivity reactions

« Interleukin-6 inhibitor. Consider in severe disease in consultation with

Aspirin * Give to all patients with MIS-C
* Dose: 3-5 mg/kg daily (low-dose)
thrombocytopenia (< 80,000/uL)
Anakinra
treatment
» Dose: 4 mg/kg/d i.v. or s.c.
Tocilizumab
infectious disease or rheumatology specialist
* Dose: < 30 kg: 12 mg/kg i.v., > 30 kg: 8 mg/kg i.v.
 Adverse effects: neutropenia and transaminitis
Remdesivir

« Consider in severely ill SARS-CoV-2 PCR-positive children

* Dose: 5 mg/kg/dose i.v. (maximum dose 200 mg) on day 1, followed by
2.5 mg/kg/dose i.v. (maximum dose 100 mg) once daily.
« Adverse effects: nausea, vomiting, and transaminitis

Hydroxychloroquine*

* No robust evidence to support its use in COVID-19 infection

IVIG = intravenous immunoglobulin; MIS-C = multisystem inflammatory syndrome; PCR = polymerase chain reaction;
SARS-CoV-2 = severe acute respiratory syndrome-related coronavirus 2; s.c. = subcutaneous.

* U.S. Food and Drug Administration revoked the Emergency Use Authorization for hydroxychloroquine and chloro-
quine in June 2020 and it is no longer indicated as a treatment for COVID-19 infection or multisystem inflammatory

syndrome (mentioned above only for historical significance).

evidence of thrombosis, coronary artery involvement, or
depressed ejection fraction (< 35%) (18,36). Therapeutic
anticoagulation with enoxaparin should be started during
the inpatient period and continued after recovery and dis-
charge for 2 weeks (36). Low-dose aspirin (3—5 mg/kg/d,
maximum 81 mg/d) should be given until normal platelet
counts and normal coronary arteries are confirmed, at
least 4 weeks after the diagnosis (36). The p-dimer lev-
els can also aid in assessing the need for anticoagulation,
thromboprophylaxis should be considered for patients
with D-dimer levels more than five times the upper limit
of normal (50). Treatment with antiplatelet and anticoag-
ulation therapy should be avoided for patients with severe
thrombocytopenia (< 20,000-80,000/L) and those with
significant bleeding risk or active bleeding (36,50). Over-

all, choice of therapy should be tailored to the individual
risk assessment for the patient.

Conclusions

MIS-C is a new clinical manifestation associated with
COVID-19 infection and is likely a distinct entity from
KD. The occurrence of MIS-C in older children, predom-
inance of gastrointestinal symptoms, and the extent of
myocardial dysfunction differentiates it from KD. The di-
agnosis of MIS-C is based on criteria involving clinical
and laboratory findings without a plausible alternate diag-
nosis. It is important to maintain a high level of suspicion
for this emerging clinical phenomenon. Early recognition,
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excellent supportive care, and intervention using a multi-
disciplinary team approach provides the best chance for
improved outcomes.
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ARTICLE SUMMARY

1. Why is this topic important?

Multisystem inflammatory syndrome in children (MIS-
C) is a novel entity affecting children recently exposed
to or infected by the severe acute respiratory syndrome—
related coronavirus 2. Some of these children presented
with shock, cardiac involvement, and multi-organ failure.
Understanding the nuances and complexities of this new
condition will help enhance patient care, contribute to fur-
ther research, and aid in the development of public health
strategies. Formulation of appropriate protocols for early
diagnosis and treatment will help achieve optimal out-
comes.

2. What does this review attempt to show?

This article reviews the epidemiology, clinical features,
laboratory findings, and management options of MIS-C
and presents a workup algorithm for patient evaluation.

3. What are the key findings?

MIS-C typically presents with fever, multi-organ symp-
toms, inflammation on laboratory markers, and recent
exposure to or infection with coronavirus disease 2019
(COVID-19). Some clinical features overlap with other
hyperinflammatory conditions, such as Kawasaki disease
and toxic shock syndrome. This highlights the importance
of developing protocols to quickly identify and differenti-
ate MIS-C from other diseases in the emergency setting.

4. How is patient care impacted?

Early identification and treatment of MIS-C can help
prevent clinical deterioration, multi-organ failure, shock,
and cardiac manifestations. Investigations into long-term
sequelae of MIS-C are ongoing and require a multidis-
ciplinary team to streamline the management, treatment,
and follow-up of children affected by this condition. The
understanding of the etiology and the differentiation of
MIS-C from other inflammatory disorders will aid the clin-
ician to efficiently allocate resources early in the disease
process.




