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Abstract

Multisystem inflammatory syndrome in children (MIS-C) is a rare, but severe complication of coronavirus disease 2019 (COVID-
19). It develops approximately four weeks after severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection and

involves hyperinflammation with multisystem injury, commonly progressing to shock. The exact pathomechanism of MIS-C



is not known, but immunological dysregulation leading to cytokine storm plays a central role. In response to the emergence
of MIS-C, the European Academy of Allergy and Clinical Immunology (EAACI) established a task force (TF) within the
Immunology Section in May 2021. With the use of an online Delphi process, TF formulated clinical statements regarding
immunological background of MIS-C, diagnosis, treatment, follow-up, and the role of COVID-19 vaccinations. MIS-C case
definition is broad, and diagnosis is made based on clinical presentation. The immunological mechanism leading to MIS-C is
unclear and depends on activating multiple pathways leading to hyperinflammation. Current management of MIS-C relies on
supportive care in combination with immunosuppressive and/or immunomodulatory agents. The most frequently used agents
are systemic steroids and intravenous immunoglobulin. Despite good overall short-term outcome, MIS-C patients should be
followed-up at regular intervals after discharge, focusing on cardiac disease, organ damage, and inflammatory activity. COVID-
19 vaccination is a safe and effective measure to prevent MIS-C. In anticipation of further research, we propose a convenient

and clinically practical algorithm for managing MIS-C developed by the Immunology Section of the EAACI.

Hosted file

MANUSCRIPT_PIMS_MIS-C by Feleszko Okarska et al PAI v20 CLEAN.docx available at https:
//authorea.com/users/355129/articles/610135-eaaci-statement-on-the-pathogenesis-
immunology-and-immune-targeted-management-of-the-multisystem-inflammatory-syndrome-
in-children-mis-c-or-pediatric-inflammatory-multisystem-syndrome-pims

Nine Working Groups address on the full spectrum of MIS-C

E ion of 9 ig based on Review of the literature (TF leadership, n=3).

Delphi Round 1

Al attending experts (n=24) invited to Review the Clinical Statements

17 questionnaires were returned - revision of the Clinical Statements based on expert’s
comments (Round 1 median score = 8).

Delphi Round 2

Delphi process

All 17 experts who completed Round 1 reviewed the revised Clinical Statements with a
percentage agreement.

and Clinical were

A percentage agreement was

(Round 2 median score 9; Acceptance 99%)


https://authorea.com/users/355129/articles/610135-eaaci-statement-on-the-pathogenesis-immunology-and-immune-targeted-management-of-the-multisystem-inflammatory-syndrome-in-children-mis-c-or-pediatric-inflammatory-multisystem-syndrome-pims
https://authorea.com/users/355129/articles/610135-eaaci-statement-on-the-pathogenesis-immunology-and-immune-targeted-management-of-the-multisystem-inflammatory-syndrome-in-children-mis-c-or-pediatric-inflammatory-multisystem-syndrome-pims
https://authorea.com/users/355129/articles/610135-eaaci-statement-on-the-pathogenesis-immunology-and-immune-targeted-management-of-the-multisystem-inflammatory-syndrome-in-children-mis-c-or-pediatric-inflammatory-multisystem-syndrome-pims
https://authorea.com/users/355129/articles/610135-eaaci-statement-on-the-pathogenesis-immunology-and-immune-targeted-management-of-the-multisystem-inflammatory-syndrome-in-children-mis-c-or-pediatric-inflammatory-multisystem-syndrome-pims

No reuse

hts resery

AL ¢

uthor /funde

Dec




n

Data may be pre

permissic

No reuse

ve

hts resery

AL ¢

Daily MIS-C Cases (7-day Moving Average)

£ 800k

700k

600k

500k

400k

300k

200k

100k

(a8euany Buino Aep-,) sased 61-AIA0D Alleg

K » Pp »
g o o P Qe A
kS ¥ o @ ¢ F e ¢ @
Date of Onset
« »
Jon 22,20 Jan31,'2
Major hypotheses Immune effects Cytokine storm
1. Superantigen theory 1. Innate immunity o .
= - o 6
TIFNy LIFN-a cocpt @ ° e
— = — wio
soowen cxeLio 15
el 1 activation
numbers o v s 1e17A
2. Persistent SARS-CoV-2 exposure oc ML EN-RAGE s 11
Exhausted cells: L cca cas TNFa PNy
,PD| c|;51 1 an(iqen_ e 1 cytokine &
— D118 presenting chemokine
EE E ] O sty capabilty | | e production
T-cell NK-cell
activation
} 'Y Qi
3. Leaky gut normal c Brain membranes
&= »/ﬂ numbers
* ¢ ; QJ Grandocyte  NETosis Heart * Abdomen
\*)t*, * ,: Lungs | ‘ Fever
1 serum 2. Cellular adaptive immunity

zonulin
4. Autoantibodies
.

w4

Myocardiocytes

Endothelium
4

Glepithelium  Endoglin

J numbers of activation &
CD4+, CDB, O recruitment
Treg, y5T from circulation
cells HADR

3. Humoral adaptive immunity

J B-cells Q -
1 plasmablasts

autoantibodies production

Genetic pmdispusi(io:%




1 line: IVIG alone or GCS alone or IVIG+GCS

® Constellation of symptoms

1. Fever 238°C for 21 day

2. Progressive lethargy

3. Rash: polymorphic,
maculopapular or petechial, + often
edematous palms and feet; NO
vesicles

4. Oral mucosal changes:
erythema and cracking of the lips,
strawberry tongue

5. Conjunctivitis.

6. Gastrointestinal symptoms:
abdominal pain, diarrhea, vomiting
7. Other symptoms and signs of
multi-organ involvement

1. Further diagnostics
according to clinical situation
2. Careful differential diagnosis, see
also Table 3

3. Close monitoring - patients with
MIS-C may present with mild and
unspecific symptoms initially and
then develop typical clinical
presentation

IVIG 2 g/kg (max 100 )

GCS 1-2 mg/kg/day

prednisone per day)

5 days or longer, depending on
severity/improvement

when treatment > 14 days

Anakinra 2-3 mg/kg (max 100 mg) b.id. s.c.

Infliximab 5 mg/kg/single dose

Inasingle 10-12 h infusion or divided doses «
(be aware of luid overioad n case of cardiac failure) ~ Cans

(prednisone or equivalent, max 60 mg

Gradual tapering indicated ONLY

umab 12 mg/kg/single dose (when body mass <30 kg) or 8 mg/
kg/single dose (when body mass =30 kg)

g blood pressure

Age Hypotension [mmHg]
< 1 month <60
<1 year <70
1-10years <(70 + 2 xage in years)
>10 years <90

e SHOCK or unstable

1. Initial lab tests: CBC, CRP, Na, creatinine, albumin,
urinalysis, NT-proBNP, troponin (the latter two, if available)
2. Further tests as clinically indicated to rule out other
plausible diagnoses

Lab results suggestive of MIS-C: | lymphocytes, 4 Hgb, L PLT,
1 CRP, L Na, T creatinine, & albumin, sterile leukocyturia,
 NT-proBNP, 1 troponin

NO Strong suspicion of MIS:

YES

Differential diagnoses:

Viral infection (myocarditis)
Gastroenteritis

+ Oncologic disease

: '?;ZSB « Acute appendicitis/“acute
o abdomen”
: MAS/HLH

Particularly when:

« KD diagnostic criteria fulfilled
+ Age <5 years old

1. Monitor and stabilize vitals
(ABC)
2. Sepsis work-up
a) Two blood cultures
b) Urine, stool, CSF culture, if
indicated
©) Fluid resuscitation + broad
spectrum antibiotic
3. Lab tests: CBC, CRP, PCT, APTT,
INR, fibrinogen, D-dimers, blood gases,
creatinine, BUN, Na, K, albumin, NT-
proBNP, troponin, SARS-CoV-2 tests
4. Imaging:
a) ECG+ECHO (urgently)
b) Chest X-ray, abdominal US, if
indicated

1. Lab tests: PCT, APTT, INR,
fibrinogen, D-dimers, blood gases,
BUN, K, ferritin, SARS-CoV-2 tests and
other as clinically indicated
2. Imaging:
a) ECG+ECHO
b) Chest X-ray, abdominal US, if
indicated
3. Close monitoring during treatment —
patients with MIS-C are at risk of quick
deterioration

GCS pulses 10-30 mg/kg/day Particularly when:
(methylprednisolone or equivalent, * Grave general condition or rapidly
max 1000 mg i D
day) + Shock

<« + Age <12 months old
3-5 days, then either withdrawal « CAAs

or continuation with 1-2 mg/
kg/day and further tapering

indicated.

+ No response to IVIG
+ IVIG complications
+ Noaccess to IVIG

Particularly when:
« No response to IVIG and/or GCS

Multidisciplinary approach, careful
differential reconsideration are
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