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In children, COVID-19 is usually mild.

in rare cases, children can be severely affected.

April of 2020, reports from the United Kingdom documented a 
presentation in children similar to incomplete Kawasaki 
disease (KD) or toxic shock syndrome. 

in children (MIS-C; also referred to as pediatric multisystem 
inflammatory syndrome [PMIS], pediatric inflammatory 
multisystem syndrome temporally associated with SARS-CoV-2 
[PIMS-TS], pediatric hyperinflammatory syndrome, or pediatric 
hyperinflammatory shock)



EPIDEMIOLOGY

incidence of MIS-C is uncertain, it appears to be a rare

. In one report, the estimated incidence of laboratory-

confirmed SARS-CoV-2 infection in individuals <21 years 
old was 322 per 100,000 

the incidence of MIS-C was 2 per 100,000 



EPIDEMIOLOGY

Most MIS-C cases have occurred in previously 
healthy>70 percent 

Black and Hispanic

. The median age was 8 to 11 years (range 1 to 20 
years 

. a lag of several weeks between the peak of 
COVID-19 cases and the rise of MIS-C cases  



PATHOPHYSIOLOGY

60 percent had positive serology with negative PCR, 

34 percent were positive on both tests,

and 5 percent were negative on both tests.

abnormal inflammatory response or Immune 

dysregulation

A post-infectious process is suggested, 





CLINICAL MANIFESTATIONS

Persistent fevers (median duration four to six days) – 100 percent

Gastrointestinal symptoms (abdominal pain, vomiting, diarrhea) – 60 to 100 percent

Rash – 45 to 76 percent

Conjunctivitis – 30 to 81 percent

Mucous membrane involvement – 27 to 76 percent

Neurocognitive symptoms (headache, lethargy, confusion) – 29 to 58 percent

Respiratory symptoms – 21 to 65 percent

Sore throat – 10 to 16 percent

Myalgia – 8 to 17 percent

Swollen hands/feet – 9 to 16 percent

Lymphadenopathy – 6 to 16 percent



Clinical finding:

Criteria met for complete Kawasaki disease (KD) 22 to 64 percent

●Myocardial dysfunction (by echocardiogram and/or elevated troponin or brain natriuretic peptide 
[BNP]) – 51 to 90 percent

●Shock – 32 to 76 percent

Arrhythmia –12 percent

●Acute respiratory failure requiring noninvasive or invasive ventilation – 28 to 52 percent

●Acute kidney injury (most cases were mild) – 8 to 52 percent

●Serositis (small pleural, pericardial, and ascitic effusions) – 24 to 57 percent

●Hepatitis or hepatomegaly –5 to 21 percent

●Encephalopathy, seizures, coma, or meningoencephalitis – 6 to 7 percent







Laboratory findings:

Abnormal blood cell counts, including:

Lymphocytopenia – 80 to 95 percent

Neutrophilia – 68 to 90 percent

•Mild anemia – 70 percent

•Thrombocytopenia – 31 to 80 percen



Laboratory findings:
Elevated inflammatory markers, including:

C-reactive protein (CRP) – 90 to 100 percent

•Erythrocyte sedimentation rate – 75 to 80 percent

•D-dimer – 67 to 100 percent

•Fibrinogen – 80 to 100 percent

•Ferritin – 55 to 76 percent

•Procalcitonin – 80 to 95 percent

•Interleukin-6 (IL-6) – 80 to 100 percent



Laboratory findings:

Elevated cardiac markers:

•Troponin – 50 to 90 percent

•BNP or N-terminal pro-BNP (NT-pro-BNP) – 73 to 90 

percent

●Hypoalbuminemia – 48 to 95 percent

●Mildly elevated liver enzymes – 62 to 70 percent

●Elevated lactate dehydrogenase – 10 to 60 percent

●Hypertriglyceridemia – 70 percent



Echocardiography 

Depressed LV function

●Coronary artery (CA) abnormalities, including dilation or 

aneurysm

●Mitral valve regurgitation

●Pericardial effusion



Imaging finding

Chest radiograph – Many patients had normal chest radiographs. Abnormal 

findings included pleural effusions, patchy consolidations, focal consolidation, 

and atelectasis

Computed tomography (CT) of chest – Chest CT (when obtained) generally 

had findings similar to those on chest radiograph. A few patients had nodular 

ground-glass opacification. 

abdominal ultrasound or CT included free fluid, ascites, and bowel and 

mesenteric inflammation including terminal ileitis, mesenteric 

adenopathy/adenitis, and pericholecystic edema 



EVALUATION

Mild symptoms 

•CBC with differential

•CRP

•Serum electrolytes and renal function test



EVALUATION

moderate to severe symptoms:

•Complete blood count (CBC) with differential

•C-reactive protein (CRP) and erythrocyte sedimentation 

rate (optional: procalcitonin)

•Ferritin

•Liver function tests and lactate dehydrogenase

•Serum electrolytes and renal function tests

•Urinalysis

Coagulation studies Troponin

Brain natriuretic peptide (BNP) or N-terminal pro-BNP (NT-

pro-BNP)

•Cytokine panel 





Testing for other pathogens 

●Blood culture

●Urine culture

●Throat culture

●Stool culture

●Nasopharyngeal aspirate or throat swab for respiratory viral panel

●Epstein-Barr v irus serology and PCR

●Cytomegalovirus serology and PCR

●Enterovirus PCR

●Adenovirus PCR 



Spectrum of disease 
the spectrum of COVID-19-associated disease ranges 

from mild to severe.

MIS-C without overlap with acute COVID-19 or Kawasaki 
disease (KD)

35 percent

Nearly all patients in this group had cardiovascular and 

gastrointestinal involvement

one-half had ≥4 additional organ systems involved. 

shock, cardiac dysfunction

markedly elevated C-reactive protein (CRP) and ferritin 

Nearly all patients in this group had positive SARS-CoV-2 

serology (with or without positive polymerase chain 

reaction [PCR]).



Spectrum of disease 

MIS-C overlapping with severe acute COVID-19 

30 percent.

Many children in this group presented with respiratory 

involvement, including cough, shortness of breath, 
pneumonia, and acute respiratory distress syndrome. 

positive SARS-CoV-2 PCR without seropositivity. 

The mortality rate was higher in this subgroup compared 

with the other two subgroups (5.3 versus 0.5 and 0 
percent, respectively

older than those with KD-like features and they more 

commonly have comorbidities.



Spectrum of disease 

MIS-C overlapping with KD 

35 percent of the cohort.

Children in this group were younger than the other two 

groups (median age 6 versus 9 and 10 years, 
respectively). 

They more commonly had rash and mucocutaneous

involvement and less commonly had shock or myocardial 

dysfunction.

Approximately two-thirds of patients in this group had 

positive SARS-CoV-2 serology with negative PCR, and 

one-third were positive on both tests.





Differentiating MIS-C and 

Kawasaki disease
MIS-C commonly affects older children and adolescents 

●In MIS-C, black and Hispanic children appear to be disproportionally affected and Asian children account for only a 

small number of cases. 

●Gastrointestinal symptoms (particularly abdominal pain) are very common in MIS-C

●Myocardial dysfunction and shock occur more commonly in MIS-C compared with classic KD .

●Inflammatory markers (especially CRP, ferritin, and D-dimer) tend to be more elevated in MIS-C compared with 

classic KD and KDSS . In addition, absolute lymphocyte and platelet counts tend to be lower in MIS-C compared with 

KD 

●It is unclear if the risk of CA involvement in MIS-C is comparable with the risk in classic KD. Among patients with KD, 

those with KDSS more frequently have CA abnormalities and intravenous immune globulin (IVIG) resistance compared 

with those without shock. It is unclear if MIS-C is similar to KDSS in 



DIFFERENTIAL DIAGNOSIS

Bacterial sepsis

Kawasaki

Toxic shock syndrome

Appendicitis

Other viral infections 

Hemophagocytic lymphohistiocytosis (HLH)/macrophage activation 

syndrome (MAS)

Systemic lupus erythematosus (SLE)

Vasculitis





Management
Abnormal vital signs (tachycardia, tachypnea

•Shock

Respiratory distress

•Evidence of cardiac involvement (eg, elevated troponin or brain natriuret ic peptide, depressed ventricular 
function or coronary artery [CA] abnormality on echocardiogram, abnormal electrocardiogram)

•Features of Kawasaki disease (KD)

Neurologic changes (eg, depressed mental status, abnormal neurologic examination, seizures)

•Severe abdominal pain or vomit ing, especially if unable to tolerate oral feeding

•Clinical or laboratory evidence of dehydration

•Laboratory evidence of acute kidney injury, acute hepatic injury, or coagulopathy

•Underlying medical condit ion that may place the child at increased risk for complications ( eg, 
immunodeficiency, cardiac or pulmonary condit ions)

•Inability to return for followup



Management

Shock

Children presenting with shock should be resuscitated 
according to standard protocols

most children with MIS-C presented with vasodilatory

shock that was refractory to volume expansion. 

Epinephrine or norepinephrine are the preferred 

vasoactive agents for the management of fluid-
refractory shock in children. Epinephrine is preferred when 

there is evidence of left ventricular (LV) dysfunction.

In children presenting with severe LV dysfunction, the 

addition of milrinone may be helpful.



Management

Features of Kawasaki disease 

standard therapies for KD, including IVIG, aspirin, and, if 

there are persistent signs of inflammation or coronary 
artery (CA) dilation/aneurysm, glucocorticoids. 

As it will be increasingly difficult to distinguish patients with 
incident KD who have seroconverted from prior SARS Co-

V2 infections from patients with MIS-C who meet KD 

criteria, it is important to intensify treatment if KD high-risk 

criteria are present.



Management
Cardiac dysfunction 

children with cardiac involvement may present with arrhythmias and 
hemodynamic compromise.

Serial echocardiographic assessment of cardiac function and 
monitoring of brain natriuretic peptide and troponin levels can help 
guide therapy.

Management focuses on supportive care to maintain hemodynamic 
stability and ensure adequate systemic perfusion. IVIG is often used, 
though conclusive evidence of benefit is lacking. 

Continuous cardiac monitoring is essential so that arrhythmias are 
promptly detected and treated.

Patients with significant LV dysfunction are treated with intravenous 
diuretics and inotropic agents, such as milrinone, dopamine, and 
dobutamine.

In cases of fulminant disease, mechanical hemodynamic support



Management
Antibiotic therapy

Ceftriaxon-vancomycin

Antiviral therapy

Severe MIS-C with active infection

Immune-modifying therapies

Intravenous immune globulin



Management
We recommend IVIG for

- all patients who meet criteria for complete or incomplete KD1

2-Shock

3-Cardiac involvement, including any of the following:

Depressed LV function on echocardiography

CA abnormalities (dilation or aneurysm) on echocardiography

Arrhythmia

Elevated brain natriuretic peptide and/or troponin

4-Other severe manifestations requiring PICU



Management
Glucocorticoid therapy may be given concomitantly with IVIG if severe or 

life-threatening illness is present. It also may be given as a second-line 

treatment in patients who do not respond to IVIG.

●Dosing – Glucocorticoid therapy is initially given intravenously (IV) with 

methylprednisolone at a dose of 2 mg/kg/day in two divided doses .

Once the patient has defervesced and is improved clinically, this can be 

transitioned to an equivalent oral dose of prednisolone or prednisone by the 

time of discharge and then tapered off over three to four weeks. 

In life-threatening circumstances, pulse doses of glucocorticoids are 

sometimes used (IV methylprednisolone 30 mg/kg/dose, with a maximum of 

1 g) 



Management

The benefits and risks of adjunctive therapies (interleukin-1 [IL-1] inhibitors 

[eg, anakinra, canakinumab], IL-6 inhibitors [eg, tocilizumab], 

convalescent plasma from recovered COVID-19 patients) are uncertain. 

Consultation with pediatric infectious disease and rheumatology 
specialists is advised. 



Management

Antithrombotic therapy

Patients with MIS-C are at risk of experiencing thrombotic complications

For example, patients with severe LV dysfunction are at risk for apical LV 

thrombus and those with KD who have large or giant CA aneurysms are at risk 

for myocardial infarction. 

In addition, patients may be at risk for venous thromboembolism (VTE), 

including pulmonary embolus, due to hypercoagulability associated with 
COVID-19.



Management

Antithrombotic therapy 

KD :At a minimum low dose aspirin

LV dysfunction: Moderate to severe

Other patients Is individualized



Management

Patients with mild symptoms who lack KD-like features, shock, and cardiac 

involvement can be monitored conservatively initially.

However, if the patient's clinical status worsens or they remain persistently 
febrile with elevated inflammatory markers, including rising ferritin levels, 

we typically administer IVIG.



outcome

Prognosis is uncertain

In 655 patients with MIS-C there were 11 death.(1.7 % )

Most patient with cardiac involvement had recovery




















