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Abstract

Coronavirus disease 2019 (COVID-19) is arguably the most socially and economically disruptive
pandemic since the 1918 influenza pandemic. Although pediatric COVID-19 shares features with the adult
disease, there are several differences. Children produce virus in amounts at least equal to adults, if not
higher and can transmit the virus just as adults can. School-aged children are generally less severely
affected than infants or adults, but some children without significant underlying disease become ill or die
in a disease process analogous to the one most commonly seen in adults as severe pulmonary disease and
respiratory failure. Children and adults appear to have different humoral immune responses to COVID-19.
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Introduction

Coronavirus disease 2019 (COVID-19) is arguably the most socially and
economically disruptive pandemic since the 1918 influenza pandemic.
Although pediatric COVID-19 shares features with the adult disease,
there are several differences. Children produce virus in amounts at least
equal to adults, if not higher [1] and can transmit the virus just as adults
can [2]. School-aged children are generally less severely affected than
infants or adults, but some children without significant underlying disease
become ill or die in a disease process analogous to the one most
commonly seen in adults as severe pulmonary disease and respiratory
failure [3-6]. Children and adults appear to have different humoral
immune responses to COVID-19 [7, 8]. A Pediatric multisystem
inflammatory syndrome temporally associated with SARS-CoV-2
infection (PMIS-COV19) was first recognized in the U.K and was noted
to share many signs and symptoms of Kawasaki disease (KD), Kawasaki
disease shock syndrome (KDSS) and toxic shock syndrome (TSS) [9].
PMIS-COV19 is a dangerous systemic infection characterized by extreme
inflammation, fever, abdominal symptoms, conjunctivitis, and rash.
Children will typically show signs and symptoms of PMIS-COV19 three
to four weeks after COVID-19 infection. Many will progress rapidly into
shock and cardiorespiratory failure [10]. In this case report, we are
describing a 9 years old boy, who presented to our pediatrics critical care
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unit 4 weeks after being reported positive for SARS-CoV-2 infection. His
symptoms were matching the literature description of the newly reported
PMIS-COV19 and was managed accordingly. The key element in our
approach was the timely and early administration of IVIG which had a
significant positive impact on his clinical course and outcome.

Case Report:

A 9 years old boy previously healthy, had a positive a SARS-CoV-2
infection confirmed by PCR testing 4 weeks before presenting to our
hospital. The positive results were then followed by 2 negative SARS-
CoV-2 PCR results 24 hours apart. The patient presented to our ED with
persistent high grade fever (40°C) for 5 days, tachycardia, sore throat,
generalized macular skin rash, bilateral non-purulent conjunctivitis,
abdominal pain, nausea and vomiting for 2 days duration. His clinical
presentation was matching the literature description of PMIS-COV19
with no signs of respiratory distress. Initial CT abdomen was consistent
with early bowel inflammatory process at ileocecal junction with no
lymphadenopathy. Subsequent workup for PMIS-COV19 results revealed
lymphopenia, mild hyponatremia, raised fibrinogen, high levels of NT-
pro BNP, Ferritin ( >500), LDH and inflammatory markers including
CRP, procalcitonin, ESR, triglycerides and IL-6. Blood serology for
SARS-CoV-2 antibodies were detected. Viral serology blood PCR for
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EBV, CMV, adenovirus and enteroviruses were not detected. Cardiac
ECHO reported as; trace MR, otherwise normal cardiac structures and
functions, normal coronary artery dimensions with normal z- score. At
this point the clinical and para clinical testing results were consistent with
PMIS-COV19 based on the flowing criteria:

- Persistent fever more than (39°C)
- Sick looking, lethargy.

- Skin rash.

- Non-purulent conjunctivitis.

- Abdominal symptoms.

- Tachycardia with or without shock.
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- Evidence of SARS-CoV-2 antibodies positive.
- Laboratory: elevated inflammatory markers.

The patient was started immediately on IVIG as 2 gm/kg followed by
methylprednisolone and aspirin. Antibiotics were commenced initially
and stopped after all the bacterial cultures were reported no growth. His
fever, skin rash, and conjunctivitis dramatically subsided after completing
the IVIG. His abdominal symptoms improved and resolved within 48
hours coinciding with normalization of his blood workup parameters.
During his stay he did not require any respiratory or inotropic support.
Patient was discharged home on oral steroids and aspirin after10 days of
hospitalization without any complication, with follow up in the pediatric
cardiology and infectious disease clinics.
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Discussion

Since the first reports of an unusual inflammatory illness in children that
emerged in the months following the onset of COVID-19, there have been
additional reports from many countries of children with fever and
inflammation, for which no cause could be identified. These reports were
first in health alerts and web exchanges between professional groups and
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then as case reports and small case series in rapid publications [11-13].
As these cases have emerged in temporal association with the pandemic,
a link with SARS-CoV-2 is likely [9]. Patients with PMIS-COV19
predominantly had fever with gastrointestinal, cardiovascular and
mucocutaneous manifestations, which were consistent across studies
despite the different inclusion criteria. Respiratory manifestations, which
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are predominant manifestations in adults with COVID-19 infection, were
described in a minority of pediatric patients with PMIS-COV19. All
studies reported highly elevated levels of inflammatory markers
suggesting that hyper inflammatory state is a primary hallmark of PMIS-
COV19 [14]. Early reports support the use of IVIG in the treatment of
PMIS-COV19 patients [11, 15, 16]. PMIS-COV19 cases exhibit greater
prevalence of multisystem involvement, notably cardiac abnormalities
such as myocarditis and shock [17]. In all reported studies so far, the
proportion of patients with positive SARS-CoV-2 serology testing was
substantially greater than those with positive SARS-CoV-2 RT-PCR tests.
These findings as well as increased inflammatory markers are consistent
with the hypothesis that PMIS-COV19 results from a post-infectious
inflammatory process [17,18,19]. Multiple reports describe a 4 to 6 weeks
delay between the proliferation of local COVID-19 cases and the surge in
PMIS-COV19 cases [18,20,21] whereas Feldstein et al described a
median of 22 days between onset of COVID-19 symptoms and PMIS-
COV19 hospitalization [14,20].

Conclusion

PMIS-COV19 is a new pediatric disease that is most likely linked to
SARS-CoV-2 infection. Although being relatively uncommon, it can lead
to serious complications or life threatening illness.

In this case report, we aimed to emphasize the importance of timely and
early initiation of appropriate management with specific attention to IVIG
to improve outcomes. Educating the public about the symptoms of PMIS-
COV19 and encouraging them to seek medical advice as early as in doubt,
especially while we are still living in the era of active pandemic, is of
great importance. Future studies and case series can shed additional light
on PMIS-COV19 to improve prospects for prevention and treatment of
this severe pediatric condition.

Abbreviations

COVID-19: coronavirus disease 2019

CRP: C-reactive protein

ED: Emergency department

IL-6 : Interleukin-6

IVIG : Intervenus Immunoglobuline

MR; Mitral regurgitation

NT-pro BNP: Natriuretic Peptide

PCR: (reverse-transcription polymerase chain reaction)
PMIS-C19: Pediatric multisystem inflammatory syndrome post Covid19
SARS-Co-V-2: severe acute respiratory syndrome coronavirus 2
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