
BANGLADESH J CHILD HEALTH 2021; VOL 45 (2) : 63-66

Leading Article

COVID-19 Related Multi System Inflammatory Syndrome in

Children:Spectrum of Kawasaki Disease or Different Entity? A

Challenging Mystery for Paediatricians
SHAHANA AKHTER RAHMAN

Correspondence: Professor Shahana Akhter
Rahman, Professor of Pediatrics, Bangabandhu
Sheikh Mujib Medical University, Dhaka, Cell no-
01323885997, Email: shahana2pd@yahoo.com

Though Paediatric cases account for only about 2.1
to 7.8% of total Covid-19 cases and children are
usually asymptomatic or have milder infection,1 the
development of Multi System Inflammatory Syndrome
in Children (MIS-C) still remains as one of the most
challenging and mysterious issues for the
paediatricians.

In April 2020, soon after the first peak of COVID-19,
reports from different countries documented a
Kawasaki Disease (KD) like hyper-inflammatory
syndrome in children in the presence of SARS-CoV-2
infection. This was first diagnosed on 24th April 2020
in The United Kingdom (UK).2 Subsequently cases
were identified in Europe, USA and other countries3-7

These patients had hyper inflammatory shock with
features similar to Kawasaki Disease (KD) and toxic
shock syndrome (TSS).

The Royal College of Paediatrics and Child Health
referred to this acute condition as pediatric
multisystem inflammatory syndrome temporally
associated with COVID-19 (PIMS-TS).4  A temporal
association with SARS-CoV-2 infection had been
hypothesized because some children tested positive
for the virus, either by RT-PCR or serology or had
potential family contact with COVID-19 case. MIS-C
is reported to present with persistent fever and a
constellation of symptoms including hypotension,
multi-organ (e.g., cardiac, gastrointestinal, renal,
hematologic, dermatologic and neurologic)
involvement, and elevated inflammatory markers.5-7

Patients tested positive for SARS-CoV-2 by RT-PCR
reflect an acute phase of the infection, although the
virus or its fragments may be detected for longer
periods in some patients and could also be responsible

for these results.8 However, it is not clear how long it
might take for the first symptoms of MIS-C to appear
after the acute phase of SARS-COV-2 infection, and
whether it may occur during the acute phase or not.
But most of the reports document that MIS-C manifests
3 to 4 weeks after SARS-CoV-2 infection.2,9,10

Children with severe MIS-C are reported to have higher
levels of antibody response to SARS-CoV-2.11,12

There were dilemmas in the nomenclature of this new
syndrome due to the severity and much similarities
with KD. Different terminologies of this syndrome
included: Kawasaki like syndrome (KLS), atypical
Kawasaki Disease, incomplete Kawasaki Disease,
hyperinflammatory shock, Kawa-Covid- 19, SARS-
CoV-2-induced Kawasaki like hyperinflammatory
syndrome (SCiKH syndrome), MIS-C and PIMS-TS.3

Later, the illness was labeled as multi system
inflammatory syndrome in children (MIS-C) by the
World Health Organization (WHO) and Centers for
Disease Control and Prevention (CDC).3,13

Preliminary case definition of MIS-C (a) by WHO3 is
based on six principle features:

- Children and adolescents 0–19 years of age with
fever > 3 days

- Evidence of multisystem (>2) organ involvement
(cardiac, kidney, respiratory, haematologic,
gastrointestinal, dermatologic, or neurological)

- Evidence of a recent infection by SARS-CoV-2
(positive RT-PCR, serology, or antigen test) or
COVID-19 exposure within 4 weeks prior to the
onset of symptoms.

- Presence of at least one of the following laboratory
abnormalities: elevated CRP level, ESR, fibrinogen,
D-dimer, ferritin, LDH, or IL-6, elevated neutrophils,
reduced lymphocytes; and low albumin.

- No other obvious microbial cause of inflammation,
including bacterial sepsis, staphylococcal or
streptococcal shock syndromes.
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Patients who meet the case definition criteria of MIS-
C may have three different clinical presentations:7,14

I. Febrile inflammatory state/ Persistent fever and
elevated inflammatory markers: These patients
do not have feature of organ dysfunction, KD or
shock.

II. Kawasaki disease (KD) like illness (having
features of complete or incomplete KD) and

III. Severe MIS-C where cardiac involvement,
collapse and shock are common.

It is unclear whether the immunological mechanisms
behind hyper inflammation on MIS-C are the same
as that in adults with COVID-19. Cytokine storm
induced hyperinflammation is usually seen in first
two weeks, but MIS-C is commonly reported after 2
to 4 weeks of SARS-CoV-2 infection. The
pathogenetic basis for MIS-C is the dys-regulation of
the innate immune response, and as a result there
is an excessive production of pro-inflammatory
cytokines, leading to cytokine storm.

A debate is still going on among pediatric
rheumatologists and immunologists, whether MIS-C
and KD are part of the same disease spectrum or
represent different disease? There are similarities and
dissimilarities between the two conditions.15-17

Similarities include: persistent fever with self- limited
course, irritability, cervical lymphadenopathy,
conjunctival ingestions, lip and oral changes, skin
rashes and development of coronary artery
aneurysms. Treatment of the two conditions are also
similar including use of Intra Venous Immunoglobulin
(IVIG), glucocorticoids and other immunomodulators
in resistant cases.

Dissimilarities are reported as higher age distribution
of MIS-C cases, high frequencies of signs and
symptoms that are unusual in KD including GI
symptoms, myocardial dysfunctions and CNS
involvement. As compared to KD, MIS-C is marked
by more intense inflammation evidenced by markedly
raised ESR, CRP, ferritin and procalcitonin,
development of shock and to some extent MAS.
Thrombocytopenia and lymphopenia is quite common
in MIS-C which are very rarely found in KD.15-17

Marked elevation of myocardial markers including pro-
BNP and Troponin are common in MIS-C. Evidence
of coagulopathy (by PT, PTT, elevated D-dimers) are
also markedly raised in MIS-C. Moreover, Ethnicity
also differs in two conditions. KD is more common in

North-East Asian countries, whereas MIS-C is reported
commonly in Black, Hispanic and Latin children.18

However, Middelburgh et al. in their report from
Netherlands showed that Black children are 15 times
more likely to develop COVID-19 related MIS-C than
White children and Asian children are 11 times more
likely and other non-White children do not have
substantial high risk.19

Kostik et al. in a retrospective multicenter study in
Russia tried to develop a scoring system ( KMD score)
to distinguish between MIS-C and KD.20 Five criteria
were included in the KMD score and were given certain
points:

i. CRP > 11 mg/dl (18 points), ii. D-dimer > 607 ng/ml
(27 points),  iii. Age > 5 years (30 points) iv.
Thrombocytopenia (25 points), and v. GI involvement
(28 points)

A total score >55 strongly allowed to discriminate MIS-
C from KD with a sensitivity of 87.5% and specificity
of 89.1%.20

Inspite of all, some authors still favour the hypothesis
that MIS-C is on the KD spectrum, instead of
representing a new entity15. They do also have strong
arguments and justifications behind their belief. Only
time and further studies with clarifications may prove
or discard the hypothesis.

According to CDC (January 03, 2022), in the USA the
total MIS-C cases were 6,431 and total MIS-C deaths
were 55.5 In the Department of Paediatrics
(Rheumatology Division), Bangabandhu Sheikh Mujib
Medical University, we have so far, experienced more
than 64cases of MIS-C.Majority of our cases presented
with KD like illness followed by severe MIS-C. Severe
MIS-C cases presented with KDSS, shock, respiratory
failure, hepatitis, pneumonia, heart failure, encephalitis
and appendicular rupture. Only five MIS-C cases
presented with mild illness (febrile inflammatory state).
An outpatient based prospective study done in
BSMMU over a period of 4 months (April 2020 to July
2020) showed that among 377 total COVID 19 cases,
all the 298 mild cases (100 %) and 11 of 58 moderate
COVID-19 cases were managed in the outdoor21.So,
it is quite possible that mild MIS-C cases were not
identified by investigating the markers and were
managed in the OPD and thereby not referred to us.

As reported elsewhere, we also had fever followed by
GIT, muco-cutaneous, cardiovascular and respiratory
symptoms as presenting features. About 34% patients
from our center were discharged with sequaele, mostly
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cardiac related. We lost 4 MIS-C cases in spite of
taking all the available measures. All of them had
known co-morbidities including primary immune
deficiency disorders (X-LA) in 2 cases and systemic
lupus erythematosus with organ involvements in 2other
cases. Initially, when serological test for SARS-CoV-
2 infection was not available, we had to depend on
positive RT-PCR (infrequently present) and history of
close contacts, which also may had been missed.
Even now serological test is not widely available.
Moreover, as because MIS-C cases may have variable
presentations, there is a strong possibility of missing
these cases, if very high index of suspicion is not
present. We tried to follow the American College of
Rheumatology (ACR) guidelines (version 1),22 but it
was not always possible to adhere to the guidelines
because of logistic constraints. As because
Intravenous immunoglobulin (IVIG) is very expensive,
it was not always possible to manage.

School children > 12 years in our country are advised
to take vaccines against COVID-19 and free vaccines
are being provided by Government of Bangladesh.
Special Guidelines and recommendations about
vaccination regarding MIS-C are available in the
website ofEuropean Society of pediatric
Rheumatology(PReS).23 Based on several studies
PReS recommends that: the benefits of COVID-
19vaccination following MIS-C outweigh the theoretical
risk of new MIS-C.

PReS along with other international societies are
actively collecting information on MIS-C cases
including those children who were vaccinated with the
COVID vaccines after recovery from MIS-C; So far,
the data demonstrates safe outcome.   Following MIS-
C, it is recommended to vaccinate after 6 months,
following full clinical recovery, and normal cardiac
function. If IVIG was not given as MIS-C therapy,
vaccination may be considered after 3 months. But,
for children who had MIS-C following COVID vaccine,
it is recommended to withhold further vaccination.23

The international registry on COVID-19 related
hyperinflammation in children and young adults
(HyperPED-COVID) is a coordinated international
action involving PReS, European Society for Immune
Deficiencies (ESID), International Society for
Systemic Autoinflammatory Diseases (ISSAID),
European reference Network – rare Autoinflammatory
and Autoimmune Diseases (RITA-ERN) and Pediatric
Rheumatology International Trial Organisation

(PRINTO). They are collecting data of patients with
MIS-C and will also include the same on the safety
and efficacy of SARS-CoV2 vaccines in these patients.

From Bangladesh, as approved authority, we are
uploading information related to MIS-C cases using
the website. When this international registration data
will be analyzed in near future, it is expected that,
many unresolved issues including vaccination would
be solved and much more clear idea about different
aspects of MIS-C related to COVID-19 will be available
to us.

In conclusion, MIS-C is still a mysterious issue and
remains a challenging paediatric emergency observed
during COVID-19 pandemic. Early diagnosis and
referral to tertiary center for optimum management is
essential. A strong index of suspicion should be
present for early diagnosis and management of MIS-
C cases. Children with pre-existing co-morbidities are
much more vulnerable and their families should be
extra careful to protect these children. A pragmatic
approach in the management of MIS-C focusing on
low-income countries like us is also very much needed,
as majority of our patients cannot afford expensive
investigation panel for diagnosis and treatments
including IVIG.
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