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Background

& Acute myocardial injury/myocarditis associated with SARS-CoV-2 infection
has been described in the adult population since the start of the pandemic

& SARS-CoV-2 infection in children has been thought to be relatively mild
compared to adults

& In late April 2020, clinicians in the UK found a cluster of 8 previously healthy
children presenting with cardiovascular shock, fever and hyperinflammation-
Kawasaki Disease type symptoms
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Background

¢ On May 14, 2020 the CDC issued a national health advisory to report on
cases meeting the criteria for multisystemic inflammatory syndrome in
children (MIS-C).

& MIS-C is a rare complication of SARS-CoV-2 infection that typically occurs
2-4 weeks after COVID-19 peaks within geographic regions.

¢ In a public health surveillance, the cardiovascular system was involved in
80% of patients.
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CDC Case definition
Multisystem Inflammatory Syndrome in Children-associated with Covid 19 (MIS-C)

e Anindividual aged <21 years presenting with fever', laboratory evidence of inflammation’, and evidence of clinically

severe iliness requiring hospitalization, with multisystem (>2) organ involvement (cardiac, renal, respiratory,
hematologic, gastrointestinal, dermatologic or neurological); AND

* No alternative plausible diagnoses; AND

e 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

Fever >38.0°C for 224 hours, or report of subjective fever lasting =24 hours
Including, but not limited to, one or more of the following: an elevated C-reactive protein (CRP), erythrocyte

sedimentation rate (ESR), fibrinogen, procalcitonin, d-dimer, ferritin, lactic acid dehydrogenase (LDH), or interleukin 6
(IL-6), elevated neutrophils, reduced lymphocytes and low albumin

Additional comments

e Some individuals may fulfill full or partial criteria for Kawasaki disease but should be reported if they meet the case
definition for MIS-C

e Consider MIS-C in any pediatric death with evidence of SARS-CoV-2 infection
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Reported MIS-C Case Ranges by Jurisdiction, on or before June 2, 2021* TOTAL MIS-C PATIENTS MEETING CASE TOTAL MIS-C DEATHS MEETING CASE
DEFINITION* DEFINITION

Reported MIS-C Case Ranges by Jurisdiction, on or before June 2, 2021* 4018 36

Reported MIS-C Cases
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MIS-C Patients by Race & Ethnicity

MIS-C Patients by Sex
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MIS-C Patients by Age Group
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Kawasaki Disease

+ Vasculitis of medium size blood vessels
+ Fever for 5 days with 4 out of 5 features

1. Erythemal/cracking of lips, strawberry tongue
2. Bilateral bulbar conjunctival injection

3. Rash

4. Erythema & edema of the hands and feet in acute
phase

and/or periungual desquamation in subacute phase
5. Cervical lymphadenopathy (21.5 cm diameter)
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Kawasaki Disease- Cardiac

+ Coronary aneurysm in 25% of patients
+ Myocarditis 5% of patients
+ Acute left ventricular dysfunction is generally transient

+ Responds readily to anti-inflammatory treatment

Clinical Manifestations of Kawasaki Disease

\cute Subacute Convalescen t

+ KD myocarditis is caused from interstitial edema and inflammation
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Acute COVID-19

KawasakiDisease \
Cardiovascular
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* HNo known cause or
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* Higher incidence in
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* Young children {ages 6
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= Shock is rare

= Myocardial
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Organ involvement in
MIS-C patients in US
(n=186)
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Patient <21 yo with fever
>38.0°C for 224 hours
without source, or report of
subjective fever lasting =224
hours?

YES

'

IRequiring
hospitalization

WITH INFLAMMATION AND MULTI-ORGAN

DYSFUNCTION
(2+ systems: refer to table A)
AND WITHOUT alternative diagnosis

—

NO

Strong clinical suspicion for MIS-C
based on clinical/historical
features (see table A)
AND/OR
Current or recent SARS-CoV-2
infection by RT-PCR, or COVID-19
exposure within the 4 weeks prior
to the onset of symptoms

l

Meets KD
OR

Continue to
evaluate for

OBTAIN SCREENING
LABSI/STUDIES:
SARS CoV-2 IgG

CBC with diff
BMP

LFTs including bilirubin
CRP, ESR, Procailcitonin, Ferritin,
IL-6
Urinalysis
Troponin, BNP
PT/INR, D- Dimer, Fibrinogen

LDH

CXR, EKG, Echocardiogram
If not previously obtained: Urine
Cx, Blood Cx, RVP, COVID-19 PCR

alternative
diagnosis

Atypical KD
criteria

COVID-19 antibody or
PCR positive, or known

positive contact in last 4
weeks

l

NO

|

MIS-C Less Likely If at
ANY point meets
criteria for typical or
atypical Kawasaki
treat per AHA
guidelines

If child likely has MIS-C* {clinical judgment):

Consider labs to trend until normal: CBC w/ Diff, CRP, ESR,
PCT, ferritin, LFTs, Troponin, BNP, D-dimer

e on CAM and obtain EKG at least daily x2 (Continue to
trend if abnormal and consider telemetry )
Troponin & BNP at least g4 (Trend Trop 6 if abnl, obtain
daily EXG's until troponin normail)
iIf echocardiogram shov yonary artery aneurysms with
4 2.5, decreased ve

. tricular function, or patient has
sgnificant hypotension requinng pressors, obtain weekly echo.

Z-Score >

Hematologic Monitoring
Trend CBC, PT, aPTT. Fibrincgen, d-dimer on admit, days 1-3, 7,
14, 30 while hospitalized and as indicated

Consult on all MIS-C patients: Infectious Disease, Cardwlogy,

Consider consults to Dermatology, Rheumatology, Nephralogy,
as chnically appropriate

Email Vineeta Mittal, MD, MBA for any suspected cases of
MIS-C. Infection control will confirm and report all MIS-C
cases to health department.




Multidisciplinary Guidance for Treatment of MIS-C
. A Work in Progress

& Collaborative effort between:

* Cardiology * Hematology  Rheumatology , ‘

& Goal: Treatment support for section specific pathways

Stratification of disease severity

In addition to necessary supportive care measures, approach to MIS-C treatment will be guided by

severity of disease presentation and clinical evolution. We recommend the following for the ot aerdon
classification of MIS-C disease severity:

Mild MIs-C Moderate MIS-C Severe MIS-C ! ‘

OR
e i i i i - Solumed Dexamethasone
Clinical Presentation Well-appearing lll-appearing Critically ill s ok

,L v

i i | SEVERE MODERATE )
Non-invasive v
Any supplemental oxygen - Y

§ respiratory support : _ W
t g Methylprednisolone Methylprednisolone :
requiremen (e, HENC, ETT) yip: yip

20-30 mg/kg QD x 3D 10 mg/kg x 1 D
Shock; ' i @

Respiratory Support Room air

J

Y
: - Stable; Stable; need for vasoactive RESPONSE t
Hemodynamic Stabilit e S
Y y no vasoactive support no vasoactive support support OR presence of ~ ek THERAPY?

any cardiac dysfunction

End Organ Disease:

*CLASSIFICATION OF MIS C
Hepatitis, acute kidney YRR o0 Evidence of mild or A

: WiL Vel Appearing, Room Alr, No Vasocalive Support
o = ; S End organ failure " E: Ill Aopearng. Any O2 ReqL. No VAS, +Organ Injury
injury, myocarditis, isolated organ injury E

.W 9 SEVERE : Criticaly Il MechResp Support, Shock, Organ Fallure
rhabdomyolysis 52 SRS

AL RECOMMENDATIONS
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Vasoactive support

Inotropy Chronotropy Lusitropy Vasoactivity

Epinephrine dilation/
constriction

Norepinephrine constriction

Vasopressin constriction

Milrinone dilation

® *None of these treat the underlying condition!*

- Smith et al. Pediatric critical care. Shock states. 2017
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MIS-C Discharge

DISCHARGE PLANNING
Afebrile for =48 hours without antipyretics, downtrending inflammatory markers, off oxygen/respiratory support for =24 to 48 hours.
Tolerating sufficient enteral intake

Cardiology Discharge Planning:
Echocardiogram and EKG at discharge
ESR, CRP, Ferritin, PCT, BNP, Troponin, AST at discharge (unless already normalized)
Cardiology follow-up within 2 weeks of discharge for repeat echocardiogram
Advise against vigorous activity until cleared by Cardiology
Low dose ASA 3-5 mg/kg/day for coronary thromboprophylaxis until discontinued by Cardiology
Avoid other NSAIDs while on ASA

Hematology Discharge Planning:
CBC w/ diff, PT, aPTT, Fibrinogen, d-dimer at discharge (unless already normalized)

If d-dimer remains >2.5 at discharge or other risk factors (see Table C), send home on SubQ LMWH BID prophylaxis x30 days.
(Pre-filled syringe only. aXa 0.2-0.5. No Hematology or lab ffup needed for routine cases)

If any thrombosis, or LVEF <35%, needs therapeutic LMWH, Heme follow-up, and lab monitoring

Advise against contact sports while on LMWH
(Note LMWH prophylaxis is not a contraindication to anti-platelet therapy)

PCP and/or Infectious Disease: Recommend physician to physician handoff prior to discharge and follow-up in 2-3 days with labs
(CRP, BMP, and CBC). Labs should be trended until normalization. If followed by PCP alone, please provide Infectious Disease
clinic/fellow-on-call information for any questions or concerns
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EED Schedule of Measurements

Variable Day 1 | Discharge Years 1-5

Demographics

Medical
History

Echo
m-—----—
Cardiac MRI X

and ETT

Clinical Labs -------

other research
Labs

* >6-mo echo and labs optional if all earlier echoes normal; ** if abnormal echo at 6 months, repeat >
annually until 2 consecutive normal echoes; *** All with history mod-severe LV dysfunction by
protocol; Labs: to be checked until



PHN MUSIC Study

Long-TerM OUtcomes after the Multisystem
Inflammatory Syndrome In Children

conduction system disturbances within the first year from iliness
onset and to define associated clinical and laboratory factors.

* Design: Observational cohort study- use routinely clinical and
cardiac data to assess the association between MIS-C and cardiac
outcomes within the first year after hospital discharge

* Duration: 5 years
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