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Overview 

T
he novel coronavirus, or SARS-CoV-2, first appeared 
in the Wuhan province of China in the winter of 
2019. Due to the virus’s ability to spread from an 

asymptomatic carrier to the next new host and Wuhan 
being a pivotal commercial center, it spread quickly 
across the globe. Asymptomatic carrier rates have 
ranged from 1.6% to 56.5%, depending on clinical set-
ting and testing availability.1 In adults, common symp-
toms include fever, cough, body aches, lack of smell and 
taste, dyspnea, and/or fatigue.2 During the initial New 
York City outbreak, 12.2% of hospitalized patients re-
quired intubation for acute respiratory distress syn-
drome (ARDS).2 In this New York cohort, outcomes for 
intubated patients were poor. The mortality rate in-
creased with age and was significantly greater in those 
older than 65-years-old with comorbidities.3  

Children, however, have been relatively spared from 
the ARDS-like syndrome contributing to high mortality 
in adults. During the initial phase of the pandemic in the 

United States, when testing was reserved for symptomatic 
patients, only 2% of confirmed COVID-19 cases were 
among those less than 18-years-old.5 Infants less than 1-
year-old accounted for the largest percentage of hospi-
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talizations within this group, and a recent case series sug-
gested these febrile infants had only mild clinical symp-
toms, no serious outcomes, and did not require mechanical 
ventilation or intensive care during hospitalization.6 

One rare and serious complication of COVID-19 
which has been identified in pediatric patients is the 
multisystem inflammatory syndrome in children (MIS-
C). Following are descriptions of a pair of cases involving 
children who presented with MIS-C. 
Case 1 

A previously healthy, vaccinated 23-month-old female 
presents with two days of fever and rash. She has had 
decreased solid food intake, but has been drinking fluids 
and has good urine output. Her mother had tested pos-
itive for SARS-CoV-2 four weeks ago, but never required 
hospitalization. On exam, the patient is crying with 
tears and has no focal findings. Her vital signs are all 
within normal limits. She is discharged home with a 
diagnosis of viral illness. She returns two days later with 
continued fevers and rash and now has red eyes and 
swollen hands and feet. Her temperature is 39.2˚C and 
her vitals are otherwise unremarkable. Her exam is 
notable for bilateral, nonpurulent bulbar conjunctivitis, 
cracked red lips, and a singular palpable 1.5 cm cervical 
lymph node. 

 
Case 2 

A previously healthy 9-year-old boy presents with five 
days of fever. In the past three days, he has had abdom-
inal pain complicated by several episodes of nonbilious 
emesis and nonbloody diarrhea. Review of systems is 
also notable for decreased urine output over the preced-
ing 24 hours. He lives with his grandmother, who was 
recently admitted to the hospital for COVID-19, but has 
subsequently recovered. On exam, he is in no acute dis-

tress and has normal perfusion with a nontender 
abdomen. His vital signs reveal the patient is febrile 
(38.8˚C), tachycardic (135 beats/min), tachypneic (26 
breaths/min), and hypotensive (69/32).  

Resolution of these cases will be described at the end 
of this article.  
 

Clinical Features 

Children and young adults are uniquely susceptible to 
inflammatory and vasculitic complications of SARS-
CoV-2. The severity of the inflammation extends over a 
wide spectrum. Patients may present with erythema-
tous, violaceous, or purpuric macules on their digits, 
labeled “COVID toes,” that suggest an isolated vasculitis 
(Figure 1).7,8 This is a benign entity and a dermatologic 
hallmark of COVID that does not require any specific 
treatment when in isolation. However, SARS-CoV-2 can 
cause MIS-C, the more extensive and systemic syndrome 
unique to the pediatric population.9 

MIS-C is a postviral inflammatory process rather than 
an active infection. SARS-CoV-2 PCR testing is com-
monly negative and antibody testing is positive at the 
time of presentation.5,9 As evident in early reports from 
other countries, patients present with Kawasaki-like 

Figure 1. COVID toes.8

Figure 2. Age of MIS-C Reported Cases 
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symptoms yet with greater cardiogenic involvement 
often requiring vasopressor support.10,11 MIS-C gener-
ated significant media coverage mostly because of its 
novel clinical presentation, its rapid appearance on the 
scene, and because it was previously believed that chil-
dren were not significantly affected by the virus. The 
CDC has published, as of September 3, 2020, that there 
have been 792 confirmed cases of MIS-C in the U.S., 
with 16 deaths. Unlike primary COVID illness, which 
affected mostly older children, the average age of chil-
dren with MIS-C is 8 years, but the age distribution is 
broad and bell shaped (Figure 2). Additionally, more 
than 70% of reported cases have occurred in children 
who are Hispanic/Latino or non-Hispanic black.12 
  
Recognition 

It is essential to recognize signs of possible MIS-C patients; 
however, this is difficult because the initial symptoms 
occur in previously healthy patients13 and may be similar 
to other viral syndromes. Recent reports show that all 
patients present with fever. Common symptoms are gas-
trointestinal (abdominal pain, diarrhea, or vomiting 
[53%-100%]), rash (52%-76%), and conjunctivitis (45%-
81%). Other concerning symptoms included neurologic 
(headache, visual changes, irritability, stiff neck [26%-
86%]), oral mucous membrane involvement (29%-76%), 
and skin desquamation (18%-19%). While patients can 
have a neutrophil-predominant leukopenia, MIS-C 
patients commonly demonstrate a significant inflam-
matory response, with high C-reactive protein (median 
200-229 mg/L; normal 0.0-8.0 mg/L) and ferritin (610-
648 ng/mL; normal 15-200 ng/mL) values. Many patients 

also have direct cardiac involvement, made evident by 
elevated pro-BNP (78%-88% of patients) and troponin 
(68%-82%) levels.5,14-17 Patients with abnormal echo -
cardio grams were diagnosed with left ventricular dys-
function (approximately 31%-35%) or coronary artery 
prominence (41%) or dilatation (22-76%).15-17  

MIS-C patients appear to be loosely categorized into 
three nonmutually exclusive categories. They can have 
fever and signs of inflammation (40%); meet classic or 
incomplete Kawasaki criteria, depending on their lab 
results and/or a finding of coronary artery dilatation 
(Table 1); or develop a toxic shock syndrome-like pic-
ture (47%-76%).15-17 

Long-term outcome data for these patients are lim-
ited, and any cardiac or coronary artery consequences 
will require further studies and analysis over the next 
months and years. A review of patients hospitalized for 
MIS-C in the United Kingdom noted 50% of admitted 
patients required admission to the pediatric critical care 
unit, with nearly half requiring mechanical ventilation 
(43%) or inotropic support (47%). A small number of 
those patients required extracorporeal membrane oxy-
genation (5%).15 In New York cohorts, those who 
required mechanical ventilation were primarily intu-
bated for hemodynamic instability, not respiratory con-
cerns.13,19 The mean hospital floor stay according to case 
series in New York City was approximately 4 to 7.1 
days.13,15 Overall fatality rate was very low in a number 
of published case series (0-2%).15-17 

While both COVID-19 and MIS-C are still novel 
processes, frontline clinicians can be reassured that these 
are relatively rare conditions in the pediatric population. 

M U LT I S Y S T E M  I N F L A M M ATO RY  S Y N D R O M E  I N  C H I L D R E N  (M I S - C ) :  W H O  S H O U L D  N OT  B E  M I S C ’ E D ?

Table 1. Criteria to Meet a Diagnosis of Classic or Atypical Kawasaki Disease17

Classic Kawasaki disease requires fever for ≥ 5 days 

and at least four of the following:

Atypical Kawasaki disease does not meet classic criteria and 

requires at least three of the following: 

Conjunctivitis (nonpurulent, limbic-sparing) Anemia 

Rash (vasculitis, but can be any rash) WBC ≥ 15,000/mm3 

Lymphadenopathy (one node ≥ 1.5cm) Platelets <100 or ≥ 450,000/mm3 after day 7 

Strawberry tongue and/or cracked lips Albumin ≤ 3.0g/dL 

Extremity changes: palmar and sole erythema, hand and feet 

edema, or peeling skin of the fingers, toes

Elevated alanine aminotransferase 

Sterile pyuria (≥10 white blood cells/hpf)

Abnormal echocardiogram (enlarged/dilated coronary arteries, 

or ≥3 of the following: perivascular echogenicity, lack of taper-

ing, decreased left ventricular function, mitral valve regurgita-

tion, pericardial effusion)
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Children who do require hospitalization can be identi-
fied through careful history-taking, examination, and 
informed lab work. Very ill children can be quickly iden-
tified by abnormal vital signs. Pending transfer, initial 
management should focus on initiation of antipyretics 
and fluid resuscitation in the urgent care setting. 

 
Case Resolution 1 

This patient meets criteria for classic Kawasaki disease. 
Given her exposure to SARS-CoV-2 four weeks ago, this 
presentation is most consistent with MIS-C. Your patient 
is clinically stable with normal vital signs so she is trans-
ferred non-emergently to a nearby pediatric referral center 
where her lab evaluation reveals a WBC of 19, with a pro-
nounced lymphopenia, CRP of 460 mg/L, ferritin 2071 
ng/mL, troponin 13 ng/mL (normal 0.0 - 0.10 ng/mL) 
and pro-BNP 1958 pg/mL (normal <125 pg/mL). She is 
diagnosed with MIS-C and admitted to the hospital where 
she receives IVIG therapy and recovers uneventfully.  

 
Case Resolution 2 

This patient is acutely ill. Although he may appear well, 
he has tachycardia, tachypnea, and hypotension. You 
quickly identify this patient as being in shock likely 
caused by MIS-C. The patient receives a saline bolus and 
EMS is activated to transfer the patient to the closest 
hospital. In the ED, his blood pressure does not improve 
with continued fluid resuscitation. His labs reveal mod-
erate acute kidney injury and significant elevation in all 
inflammatory markers and cardiac enzymes. His 
echocardiogram reveals mild dilatation of the coronary 
arteries and slight decreased function of the left ventri-
cle. He is admitted to the PICU on a norepinephrine 
infusion with a diagnosis of cardiogenic and distributive 
shock. His COVID antibody test is IgG positive, demon-
strating a recent infection. In the ICU, he receives IVIG, 
methylprednisolone, and low-dose aspirin as therapy 
for an ultimate diagnosis of MIS-C. His fever resolves 
within 24 hours post-IVIG administration, his blood 
pressure improves, and he is discharged home on hos-
pital day 6 on low-dose aspirin and with outpatient car-
diology follow-up. n 
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Pearls for the Urgent Care Provider

• Consider MIS-C evaluation for any pediatric patient with 

exposure to SARS-CoV-2 within the last 2-5 weeks and 4 days 

of fever (temp>38.0ºC) without another identifiable source, 

especially when accompanied by either GI symptoms, rash, 

neurologic symptoms, conjunctivitis, or skin desquamation. 

• A baseline evaluation should start with a thorough physical 

examination, vital signs (including blood pressure recording), 

and when feasible a complete blood count (CBC), a C-reactive 

protein (CRP), an erythrocyte sedimentation rate (ESR) and 

a complete metabolic panel (CMP). 

• Children with MIS-C can develop cardiogenic shock and 

decompensate rapidly so it is important to identify and refer 

these patients to an ED.


