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In December 2019, an outbreak of a new disease (COVID-19) 
due to a novel coronavirus (SARS-CoV-2) began in China, 
and the infection quickly spread around the world.1,2 Current 

evidence supports that children (ie, persons younger than 18 years) 
account for 1% to 5% of all diagnosed cases of COVID-19,3 
and, when infected, they frequently are asymptomatic or expe-
rience only mild symptoms. In children younger than 21 years, 
a significant systemic inflammatory response due to COVID-19 
infection is increasingly being reported.

The Centers for Disease Control and Prevention (CDC) 
defines this syndrome as multisystem inflammatory syndrome 
in children (MIS-C) associated with COVID-19.4 It is also called 
Kawasaki-like disease or incomplete Kawasaki disease (KD), 
since some patients partially meet the criteria for KD, and the 
pathophysiology seems to be related. As of today, no guidelines 
exist for the treatment of persons with MIS-C, and management 
is based on the current treatment of KD, which is also support-
ed by case reports.

This case highlights a 20-year-old woman who met the crite-
ria for MIS-C and was treated with intravenous immunoglob-
ulin (IVIG) therapy and aspirin with successful results.

CASE REPORT
A 20-year-old woman with an unremarkable medical history 

presented to an outside emergency department (ED) in mid-
May, 2020, with a 5-day history of gastrointestinal (GI) tract 
symptoms including nausea, vomiting, and diarrhea, as well as 
dyspnea with a dry cough. She also reported a transient rash on 
her arms and inner thighs lasting less than 1 day, which had 
resolved by the time of presentation to the ED.

At that visit, computed tomography (CT) scans of the abdo-
men and pelvis were remarkable for some lower-lung opacities. 
Results of a COVID-19 test were negative. She was briefly 
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CT scans at the patient’s second ED visit showed a significant 
Increase in interstitial infiltrates with mediastinal and hilar ade-
nopathy and small bilateral pleural effusions, findings concern-
ing for infection.
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hospitalized due to transient decreases in oxygen saturation to 
as low as 88%, which required supplemental oxygen at 2 L/min 
via a nasal cannula to restore her oxygen saturation to greater 
than 95%.

Given the patient’s symptoms and imaging findings, a diag-
nosis of pneumonitis/bronchiolitis was made. The next day, 
given clinical improvement in her condition, the patient was 
weaned from supplemental oxygen and ultimately was discharged 
home with a prescription for oral levofloxacin.

Two days after her initial presentation, the patient returned 
to the same outside ED for worsening dyspnea. At that second 
visit, she was again found to be hypoxic, with oxygen saturation 
levels ranging from 85% to 87% requiring supplemental oxygen 
at 3 L/min via a nasal cannula. She was admitted again. CT 
scans of the chest now showed a significant increase in intersti-
tial infiltrates and some hilar and mediastinal lymphadenopathy, 
along with small diffuse bilateral interstitial opacities represent-
ing pleural effusions (Figure).

She was swabbed again for SARS-CoV-2 twice, 48 hours apart, 
and results of both RNA polymerase chain reaction (PCR) tests 
returned negative. Results of tests for Legionella pneumophila, 
Streptococcus pneumoniae, and HIV, as well as the results of a 
respiratory viral panel, were negative. Intravenous meropenem 
had been started empirically while test results were pending. 
Subsequently, a qualitative SARS-CoV-2 immunoglobulin G 
(IgG) antibody test was performed, the results of which returned 
positive. The patient became increasingly hypoxic, with oxygen 
saturation levels as low as 86% requiring increases in oxygen 
supplementation up to 5 L/min via nasal cannula to keep the 
oxygen saturation level above 92%. She was then transferred to 
our hospital on May 20, 2020, for consideration of enrollment 
in current COVID-19 convalescent plasma and remdesivir 
clinical trials.

Upon arrival to the medical floor, the patient’s GI tract symp-
toms had resolved, but hypoxia and dyspnea persisted. She 
remained tachycardic, with her heart rate in the 130s, and 
continued to have low-grade fevers of 38 °C, but she was he-
modynamically stable.

Admission laboratory test results included the following 
values: hemoglobin, 10.8 g/dL; mean corpuscular volume, 
89 µm3; white blood cell count, 9100/µL with lymphocytopenia 
(absolute lymphocyte count, 510/µL); fibrinogen, 716 mg/dL; 
D-dimer, 3.26 µg/mL; procalcitonin, 0.72 ng/mL; lactate de-
hydrogenase, 1531 U/L; ferritin, 1251 ng/mL; and C-reactive 
protein, greater than 27 mg/L. Test results for Aspergillus, Blas-
tomyces, Candida, Coccidioides and Histoplasma were negative. 
A new sample for SARS-CoV-2 IgG antibodies was sent, and 
the results of this test were again positive. Transthoracic echo-
cardiography was performed, which showed a normal left 
ventricular ejection fraction and a small pericardial effusion. 
Although this was a limited evaluation, no coronary aneurysms 
at the ostial/proximal level were noted.

Table. Case Definition for MIS-C Associated With COVID-19

Age <21 y

AND

Fever >38.0 °C for ≥24 h, or report of subjective fever lasting 
≥24 h

AND

Laboratory markers of inflammation (including but not limited 
to 1 or more of the following: elevated level of CRP, ESR, 
fibrinogen, procalcitonin, D-dimer, ferritin, LDH, or IL-6; 
elevated neutrophil count, reduced lymphocyte count, and 
low albumin level

AND

Evidence of clinically severe illness requiring hospitalization, 
with multisystem (≥2) organ involvement (check all applica-
ble below):

•  Cardiac (eg, shock, elevated troponin level, elevated BNP, 
abnormal echocardiography findings, arrhythmia)

• Renal (eg, acute kidney injury or kidney failure)

• Respiratory (eg, pneumonia, ARDS, PE)

•  Hematologic (eg, elevated D-dimer level, thrombophilia, 
thrombocytopenia

•  Gastrointestinal (eg, elevated bilirubin, elevated liver en-
zymes, diarrhea)

• Dermatologic (eg, rash, mucocutaneous lesions)

• Neurologic (eg, CVA, aseptic meningitis, encephalopathy)

AND

No alternative plausible diagnosis

AND

Positive for current or recent SARS-CoV-2 infection by (check 
all applicable below)

• RT-PCR

• Serology

• Antigen test

OR

COVID-19 exposure within the 4 weeks prior to symptom 
onset

Abbreviations: ARDS, acute respiratory distress syndrome; BNP, brain-type 
natriuretic peptide; CRP, C-reactive protein; CVA, cerebrovascular accident; 
ESR, erythrocyte sedimentation rate; IL-6, interleukin 6; LDH, lactate dehydro-
genase; PE, pulmonary embolism; RT-PCR, reverse transcription polymerase 
chain reaction.
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This constellation of fever, tachycardia, hypoxia, GI tract 
symptoms, laboratory findings consistent with coagulopathy, 
elevated inflammatory markers with no evidence of other mi-
crobial cause of inflammation, and positive IgG antibodies for 
SARS-CoV-2 in a young patient is consistent with MIS-C. The 
cadiology service was consulted and agreed with this diagnosis. 
IVIG, 50 mg/kg/d, and oral aspirin, 20 to 25 mg/kg every 
6 hours, were started. Her Kobayashi score was less than 5, 
suggesting a low risk for nonresponsiveness to IVIG, so corti-
costeroids were not added to the regimen.

The patient had a dramatic improvement with treatment. Her 
low-grade fever and dyspnea resolved. In less than 48 hours, she 
was breathing without the need for supplemental oxygen. She 
was discharged home on high-dose aspirin with a tapering 
strategy (high-dose aspirin for 7 days and then 325 mg/d for 
7 days), after which the plan was to reduce the dose to 81 mg/d 
thereafter until inflammatory marker levels and fevers improved. 
At follow-up a week after discharge, she was asymptomatic.

DISCUSSION
Epidemiologic data suggest that patients younger than 18 

years who are infected with SARS-CoV-2 usually are asymp-
tomatic or exhibit mild symptoms. In April 2020, European 
pediatric societies began alerting the medical community about 
a multisystemic inflammatory syndrome with features that 
overlap with conditions such as KD and, in more severe cases, 
toxic shock syndrome, occurring in previously healthy young 
patients with known exposure or who tested positive (via PCR 
or serologic assay) for SARS-CoV-2.5

A recent publication reported a 30-fold increase in the inci-
dence of KD and Kawasaki-like disease in the pediatric popu-
lation in Italy’s Bergamo province during 2020.6 The city of 
Bergamo has the highest rate of SARS-CoV-2 infections and 
deaths in Italy. Later, several cases were also reported in the 
United States, specifically in New York City.7

Typical presentations consist of persistent fever and any of 
the following: hypotension, multiorgan compromise, and ele-
vated inflammatory markers. Respiratory tract symptoms were 
not consistently present.5

In May 2020, the CDC published criteria for the diagnosis 
of MIS-C associated with COVID-19 (Table).4 According to 
the CDC, all of the following must be present:

• An individual younger than 21 years presenting with fever, 
laboratory evidence of inflammation, and evidence of clinically 
severe illness requiring hospitalization, with multisystem (≥2) 
organ involvement (cardiac, renal, respiratory, hematologic, 
gastrointestinal, dermatologic or neurologic)

• No alternative plausible diagnoses
• Positive for current or recent SARS-CoV-2 infection by 

RT-PCR, serology, or antigen test; or COVID-19 exposure 
within the 4 weeks prior to the onset of symptoms.

In this publication, the CDC also acknowledged that patients 

may also partially or fully meet the criteria for KD.4

The pathophysiology behind this multisystemic compromise 
can be explained by immune-mediated tissue damage secondary 
to the well-known COVID-19 cytokine storm resembling that 
of macrophage activation seen in viral-induced hemophagocyt-
ic lymphohistiocytosis.8-10

KD is a vasculitis of the medium to small-sized vessels with 
a predilection for the coronary arteries. It is usually self-limited 
and is seen mostly in children.11,12 Hemodynamic instability can 
be present initially, a condition known as KD shock syndrome.13 
The physiopathology of this condition seems to be immune- 
mediated and related to viral infection and macrophage activa-
tion syndrome. In some instances, adenovirus and coronavirus 
(ie, New Haven coronavirus) have been associated with KD, but 
the evidence for this association is not robust.14,15

No guidelines are available for the treatment of MIS-C asso-
ciated with COVID-19. Case reports suggest good outcomes 
following treatment algorithms for KD: aspirin and IVIG (with 
corticosteroids if the Kobayashi score 5 or higher).16

Our patient met all the criteria for MIS-C associated with 
COVID-19: age, fever, inflammatory markers, multisystem 
compromise (hematologic, gastrointestinal, and possibly der-
matologic), and she also met at least 2 criteria for KD (the rash 
was not clear and as such was not considered for diagnosis). She 
had 2 positive IgG antigen tests for SARS-CoV-2, and no alter-
native diagnoses were found. Empiric treatment with high-dose 
aspirin and IVIG led to dramatic clinical improvement of the 
patient’s condition.

SUMMARY
As the COVID-19 pandemic unfolds, we continue to under-

stand the clinical manifestations of this infection. It was initial-
ly assumed that the effects of this infection in the pediatric 
population were minimal. However, an increasing number of 
case reports of MIS-C associated with COVID-19/incomplete 
KD have emerged from various countries in Europe and Asia, 
and most recently from the United States.

The case presented here appears to be the first case reported 
in Indiana in an older individual (20 years) with rapid improve-
ment after immunomodulating therapy (IVIG). The age of this 
patient is a reminder for all clinicians caring for COVID-19 
patients to be aware of this emergent condition in young adults 
so as to allow early potentially life-saving therapy. n
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