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Multisystem Inflammatory Syndrome in Children [MIS-C] A case report
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After the appearance of COVID 19 infection, surging number of
nations reported children with inflammatory syndrome,
presented with clinical features that overlaps with Kawasaki
disease, Toxic shock syndrome, Macrophage Activation
Syndrome. Intravenous immunoglobulin with or without steroid
or aspirin is the preferred management for MIS-C. Here we
report a case of 6-y-old girl who was managed by intravenous
steroids alone. On examination, the child had bilateral
Conjunctival congestion with persisting high grade fever. Initial
investigations exhibited elevated inflammatory parameters such
as ESR and CRP. Echocardiography displayed grade 2 Mitral
regurgitation and grade 2-3 tricuspid regurgitation with mild
PAH. Cardiac isoenzymes CK-MB was also elevated, suggesting
myocardial cell wall injury. She was treated with antibiotics,
steroids and antipyretic. RT PCR for SARS-CoV-2 was negative
but antibody test was positive. Her clinical condition improved
and became afebrile from day 5, inflammatory parameters were
decreased and was discharged after 11 days of hospital stay.
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INTRODUCTION

I

n children, COVID 19 is usually mild and has lesser
mortality. But in rare cases, children can be seriously
affected and may show a different clinical profile as
compared to infected adult. National Health System (NHS) of
United Kingdom and Pediatric Intensive Care Society (PICS)
documented presentation of around 20 children with almost
similar features of incomplete Kawasaki disease or Toxic shock
syndrome.[1] Since then, many reports have been documented
across the world with similar presentations.[2,3,4] This condition
is termed as multisystem inflammatory syndrome in children
[MIS-C] also referred to as pediatric inflammatory multisystem
syndrome [PMIS] or pediatric inflammatory multisystem
syndrome temporally associated with SARS-CoV-2. Usual
timing of onset of MIS-C symptoms is two to six weeks; however
rarely, symptoms were shown after six weeks of acute SARSCoV-2 infection. In some children, the clinical manifestation may
almost be similar to complete or incomplete Kawasaki Disease
[KD] with coronary artery aneurysms and extracardiac
manifestations. But epidemiology differs from classic KD, older

children and adolescents were in fact the most affected population
in pediatric inflammatory multisystem syndrome temporally
associated with SARS-CoV-2. The rates of MIS-C varies with
race and ethnicity; Black and Hispanic children accounts for large
number of MIS-C cases than Asian children. Some case series on
MIS-C [5,6,7] revealed that rates of MIS-C in black children was
25-45%, 30-45% in Hispanic children while only 15-25% in
Asian children. Besides hand and foot swelling, strawberry
tongue, non-exudative conjunctivitis, rash and unilateral
significant lymphadenopathy, MIS-C can present with
multiorgan failure including neurologic involvement,
hyperferritinemia and cardiogenic or vasoplegic shock. Also GI
Manifestation such as vomiting, diarrhea and severe abdominal
pain were reported [8].
Since fever in children is a common presentation and the
recent exposure to covid -19 in kids have been high, health care
professionals are in a dire emergency. Patients who are presented
with part of but not all features of MIS-C have low index of
suspicion, inflammation screening including a complete blood
count (CBC) and C-reactive protein (CRP) with SARS-CoV-2
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PCR Testing and antibody testing should be considered in them.
Patients who fulfill the case definition clinical features of MIS-C
should undergo an extensive medical examination. As the patient
who were initially be well with marked Laboratory workup may
later display worsening symptoms and clinical deterioration,
hence MIS-C specific discharge instructions with a Routine
follow-up is recommended. [8]
CASE REPORT
Herein we report a case of 6 year old girl admitted with a 5 day
history of persistent high grade fever along with vomiting referred
from another Hospital. On physical examination, she was febrile,
lethargic with bilateral conjunctival congestion but had no rashes
or strawberry tongue like other MIS-C cases. There was no known
contact to a COVID-19 patients. Real time PCR for SARS-CoV-2
was done during the hospital admission and did not detect SARS
CoV-2 but antibody test results were positive. This indicated that
the child was infected with COVID-19 sometime in the past.
When inquired to her parents revealed that the child and her
sibling had fever in past, but had no previous hospital admission
as it subsided within two days. Alike other COVID-19 patients the
D-dimer was highly elevated with normal ferritin. Vitals were
stable with a temperature of 39℃. Complete blood count
indicated neutrophilic leukocytosis [TLC - 11200/μL (N-84%, L15%)] with normal platelet count (2.1 lakh/μL). Inflammatory
parameters were high (CRP - 135.2 mg/L, ESR 68 mm/h,) and
serum creatinine (0.6 mg/dl) and liver enzymes were normal
(AST - 26 U/L, ALT- 22 U/L). Cardiac isoenzyme CK -MB was
elevated, suggesting myocardial cell wall injury. Urine and blood
cultures were obtained and were negative. On day 2 of illness,
widal test was carried out to rule out typhoid, and it was negative.
Echocardiogram revealed grade 2 Mitral regurgitation and grade
2-3 tricuspid regurgitation with mild Pulmonary Arterial
Hypertension [PAH]. In view of ongoing pandemic these features
suggest patient had MIS-C.
Since admission, the child received Paracetamol suppository
[250mg every 6 hour] and continued till day 5th since child
continued to have high grade fever spikes up to day 4. The
antibiotic therapy was also initiated on the first day itself with
intravenous Amikacin [300mg OD]. And then intravenous
Cefoperazone - Sulbactum combination were added on the next
day. Tobramycin eye drop was put on to the therapy considering
the Conjunctival congestion on both eyes. To resolve
inflammatory state associated with MIS-C intravenous Methyl
prednisolone [40mg OD] was started and then converted to syrup
Prednisolone after 6 days. Meanwhile on day 3, the child had
diarrhoea and so was advised to administer ORS along with soft
diet. As the symptoms persisted and inflammatory parameters
remained high, IV immunoglobulin was suggested. By the course
of time, child had dramatically improved, her inflammatory
parameters and temperature reduced and hence steroids was
continued without the addition of immunoglobulins. The child
remained clinically well, steroid was slowly tapered, antibiotics
stopped and discharged on day 11 with oral steroid for 5 days; was
also advised for review visit along with ECHO, CBC, CRP,
CKMB. At follow-up visit after 13 days, the patient had normal
CK-MB (25 IU/L), increased inflammatory parameters (ESR28mm/h and CRP- 12.9mg/L), ECHO showed coronary artery
dilatation. Hence added aspirin 75mg in addition to oral steroid
(0.5mg/kg/day). On the next OP visit after 2 weeks, the laboratory
and radiological reports showed improvement so steroid was
tapered but aspirin was continued for 2 months.
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DISCUSSION
Newer diseases may create greater challenge to health care
teams for its diagnosis and management. SARS-CoV-2,
recognized on December 2019 in China is now been spread all
over the world. There is increasing concern of SARS-CoV-2
related inflammatory syndrome, a new febrile pediatric entity
characterized by systemic hyperinflammation, abdominal pain,
GI symptoms and multiorgan involvement particularly in
children. Various designations have been proposed for this
syndrome including multisystem syndrome in children [MIS-C],
pediatric inflammatory multisystem syndrome [PMIS] or
pediatric inflammatory multisystem syndrome temporally
associated with SARS-CoV-2.[9] Clinical profile of MIS-C
overlaps with Kawasaki disease, Toxic shock syndrome and
Macrophage Activation Syndrome. [10]
Previously adenovirus and New Haven corona virus acted as a
triggering factor for KD. But recently Kawasaki disease like cases
due to SARS-CoV-2 were reported across the world which
excluded common microbial agents.[2] Absence of viral RNA in
patient doesn't become a barrier in diagnosis as the syndrome may
be developed even after viral clearance from upper airways. After
1-2 weeks of infection antibodies will be formed. IgM antibodies
are formed during first period of infection and slowly disappear
after few weeks, meantime IgG antibodies dominates over IgM.
Thus high level of IgM antibodies indicate that infection may be
occurred few weeks back or even months back.[11] In the present
case, Urine culture, blood culture and RT PCR were negative on
admission but antibody titers to SARS-CoV-2 was positive.
Hence past asymptomatic COVID 19 infection was clearly
recognized.
MIS-C and kawasaki diseases have some dissimilarities too.
kawasaki disease is more commonly seen in children less than 5
years of age whereas MIS-C is more common in children older
than 5 years.[12]. Most of the studies reported that median age of
presentation of MISC to be higher than 5 years.[9,13] Asian
population have highest incidence of KD but MIS-C is rare in this
population.[10] Also left ventricular dysfunction is a main
clinical feature in MIS-C than KD. [12] Cardiac dysfunction was
seen nearly half of the patients with MIS-C. [10] Myocardial
involvement may vary from moderate to very severe condition ;
much greater correlation than
with KD or KD shock
syndrome.[9] The lab parameters have greater similarity with
Macrophage Activation Syndrome and Toxic shock syndrome
than KD [ elevation of D-dimer, ferritin, triglycerides]. [9,14] In
current case ,Cardiac isoenzyme CK-MB were elevated,
suggesting myocardial cell wall injury. Studies conducted in adult
population suggest that high D-dimer is linked with poorer
outcome. Also raised level of CRP and IL-6 are associated with
severity and mortality.[10,15] The present case also had almost
similar laboratory parameters and clinical profile. A multicenter
observational study in UK revealed that clinical presentations and
treatment varies in each cases. The survival rate is high but the
long term effect of MIS-C is unknown.[7] Most patients
diagnosed with syndrome can recover quickly if appropriate
therapy is initiated early. Intravenous immunoglobulin with or
without steroid or aspirin is the preferred management;
Intravenous immunoglobulin as first line agent whereas regular
dose or pulse methyl prednisolone as second line therapy. [12] As
the index patient responded positively to methyl prednisolone
therapy, intravenous immunoglobulin was not used in our case.
As long term outcomes are not known, children need long term
follow up and monitoring of cardiac function.
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associated multisystem inflammatory syndrome in children
(MIS-C) guidelines; a Western New York approach. Prog
pediatr cardiol. 2020 : 57.

CONCLUSION
In India, the younger children remain most vulnerable to
COVID-19 and its variants since they are not yet included in
vaccination section. So health care team should be aware of this
new clinical syndrome associated with SARS-CoV-2 which
shows similar characteristics of kawasaki disease. A great care
should be given to identify this syndrome early in the course of
illness so that a favorable outcome can be obtained by providing
appropriate therapy. Also healthcare team should generate
awareness and confidence among public to vaccinate their
children to avoid further complications.

9.

Shulman ST. Pediatric coronavirus disease-2019associated
multisystem inflammatory syndrome. JPIDS.
2020:9(3):285-86.

10.

Shobhavat L, Solomon R, Rao S, Bhagat I, Prabhu S,
Prabhu S, Chandrakar M, Bodhanwala M. Multisystem
inflammatory syndrome in children: Clinical features and
managementIntensive care experience from a pediatric
public hospital in Western India. IJCCM . 2020
:24(11):1089.

REFERENCE
1.

Rauf A, Vijayan A, John ST, Krishnan R, LatheefA.
Multisystem inflammatory syndrome with features of
atypical Kawasaki disease during COVID-19 pandemic.
IJP . 2020: 87(9):745-47.

11.

Matsuda EM, Santos SA, Castejon MJ, Ahagon CM,
Campos IB, Brígido LF. COVID-19 in children: a case
report of Multisystem Inflammatory Syndrome (MIS-C) in
São Paulo, Brazil. BJID . 2021 :24(6):580-82.

2.

Webb K, Abraham DR, Faleye A, McCulloch M, Rabie H,
Scott C. Multisystem inflammatory syndrome in children in
South Africa. Lancet Child Adolesc Health. 2020:
4(10):e38.

12.

Shah SK, Munoz AC. Multisystem inflammatory syndrome
in children in COVID-19 pandemic. IJP. 2020 :87(9):67173.

13.

3.

Toubiana J, Poirault C, Corsia A, Bajolle F, Fourgeaud J,
Angoulvant F, Debray A, Basmaci R, Salvador E, Biscardi
S, Frange P. Kawasaki-like multisystem inflammatory
syndrome in children during the covid-19 pandemic in
Paris, France: prospective observational study. bmj. 2020 :
369(m2094).

Dhanalakshmi K, Venkataraman A, Balasubramanian S,
Madhusudan M, Amperayani S, Putilibai S, Sadasivam K,
Ramachandran B, Ramanan AV. Epidemiological and
clinical profile of pediatric inflammatory multisystem
syndrometemporally associated with SARS-CoV-2 (PIMSTS) in Indian children. IP. 2020:57(11):1010-14.

14.

4.

Mamishi S, Movahedi Z, Mohammadi M, Ziaee V,
Khodabandeh M, Abdolsalehi MR, Navaeian A, Heydari H,
Mahmoudi S, Pourakbari B. Multisystem inflammatory
syndrome associated with SARS-CoV-2 infection in 45
children: a first report from Iran. Epidemiol. Infect.
2020;148(e196) :15.

Gupta Dch S, Chopra Md N, Singh Md A, Gera R,
ChellaniMd H, Pandey PhD R, AroraMd BS. Unusual
Clinical Manifestations and Outcome of Multisystem
Inflammatory Syndrome in Children (MIS-C) in a Tertiary
Care Hospital of North India. J TROP PEDIATR. 2021
:67(1):fmaa127.

15.

5.

Feldstein LR, Rose EB, Horwitz SM, Collins JP, Newhams
MM, Son MB, Newburger JW, Kleinman LC, Heidemann
SM, Martin AA, Singh AR. Multisystem inflammatory
syndrome in US children and adolescents. NEJM. 2020
:383(4):334-46.

Henry BM, De Oliveira MH, Benoit S, Plebani M, Lippi G.
Hematologic, biochemical and immune biomarker
abnormalities associated with severe illness and mortality
in coronavirus disease 2019 (COVID-19): a meta-analysis.
(CCLM). 2020 :58(7):1021-28.

6.

Dufort EM, Koumans EH, Chow EJ, Rosenthal EM, Muse
A, Rowlands J, Barranco MA, Maxted AM, Rosenberg ES,
Easton D, Udo T. Multisystem inflammatory syndrome in
children in New York State. NEJM. 2020:383(4):347-58.

7.

Davies P, Evans C, Kanthimathinathan HK, Lillie J,
Brierley J, Waters G, Johnson M, Griffiths B, Du Pré P,
Mohammad Z, Deep A. Intensive care admissions of
children with paediatric inflammatory multisystem
syndrome temporally associated with SARS-CoV-2
(PIMS-TS) in the UK: a multicentre observational study.
lancet child adolesc health. 2020 : 4(9):669-77.

8.

Hennon TR, Penque MD, Abdul-Aziz R, Alibrahim OS,
McGreevy MB, Prout AJ, Schaefer BA, Ambrusko SJ,
Pastore JV, Turkovich SJ, Gomez-Duarte OG. COVID-19

Cite this article : Shiyona Noyal, Rojo Joy, Lakshmi R, Siby Joseph
Multisystem Inflammatory Syndrome in Children [MIS-C] - A case report
Asian J. Pharm. Hea. Sci.. 2021;11(2):2565-2567. DOI : 10.5530/ajphs.2021.11.26

2567

