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Session Outline

ABY the end of this sessions, participants will be able to

ADescribe the clinical manifestations of myocarditis following mRNA CGVID
19 vaccination

ADiscuss the demographic variables which are associated with myocarditis
following mMRNA COVID19 vaccination

ADescribe the current rates of severe COVAID9 disease among children and
adolescents in the United States

ACompare and contrast the known risks of myocarditis following mRNA
COVID-19 vaccination versus the benefits COVID vaccination in children
and adolescents
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Objectives

1. Review literature to date of myocarditis cases after receipt of
MRNA COVHD9 vaccination

2. Review demographics, clinical presentation, and management
3. Brief discussion of potential mechanisms/pathogenesis
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Clinical Case

A16-yearold adolescent male presents to Emergency Department
with fever and chest pain.

APain worse when laying flat, difficult to take a deep breath.

AAIS_,O has poor appetite, fatigue, pain in both arms (seems like muscle
pain).

ANo recent illness, no known ill contacts (including CE\ID

AAttending virtual school, no travel, lives in Portland

AExam:
AFebrile 38.3 rest of vital signs are normal for age
AMildly-ill appearing, otherwise normal exam (including cardiac exam)
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Initial labs and workup

ACBC with differentiahormal

AComplete metabolic panehormal

AESRL8 mmhr

ACRP.9 mg/L (normal <10)

ATroponin 12.59 ng/ml (normal < 0.03 ng/mL)

AECGST elevation

ARespiratory pathogen PCR panedgative (including SARD\2)
ACardiac MRLate gadolinium enhancement consistent with myocarditis
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PEDIATRICS
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Introduction

AThe FDA EUA for PfizBioNTech COWADO mRNA vaccine was
revised to include children 12 years of age and older on 5/10/2021

AAround that same time, media and case reports suggested a possible
correlation of COVH29 mRNA vaccination and myocarditis:
AUnited States military
Alsraeli cohort, identified a male predominance
A56-yearold man with previous COUD®
A39yearold man with no history of COWI®

AOur case series includes 7 healthy male adolescents with acute
symptomatic myocarditis, all within four days after the second dose
of PfizerBioNTech COWAL® vaccine in April or May, 2021
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Table 1. Demographic and clinical characteristics of seven cases of symptomatic myocarditis after dose #2 of Pfizer-BioNTech
COVID-19 vaccine

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7
Age (years) 16 19 17 18 17 16 14
Sex Male Male Male Male Male Male Male
Race/Ethnicity White White White White Latino White White
Weight (kg) 68 68 71 69 64 71 92
BMI (kg/m?) 24 19 21 21 19 22 28
Exposure to None None None None None None None
COVID-19 in 14 days prior to
illness onset
Time between vaccine dose | 2 3 2 2 4 3 2
#2 and symptom onset
(days)
Total hospital LOS (days) 6 2 2 4 5 3 4
ICU LOS (days) 4 None None 4 5 2 2

Symptoms Upon Presentation

Chest pain Present Present Present Present Present Present Present
Other pain Bilateral arm | Myalgias Bilateral -- Bilateral arm -- --

pain arm pain, pain, abdominal

numbness, pain
paresthesia

Fever 38.3°C hy Subjective, -- Subjective Subjective -- 38.3°Chy

history chills history
Fatigue Present Present - Present - - -
Other Nausea, Weakness -- Nausea Nausea, SOB SOB

vomiting, vomiting,

anorexia, anorexia, SOB,

headache palpitations

--:Not present; Kg: kilograms, BMI: Body Mass Index, LOS: Length of Stay; ICU: Intensive Care Unit; SOB: Shortness of breath.




Table 2. Summary of diagnostics and therapeutics: seven cases of symptomatic myocarditis after dose #2 of Pfizer-BioNTech COVID-19

vaccine
‘ Patient 1 ‘ Patient 2 | Patient 3 ‘ Patient 4 ‘ Patient 5 | Patient 6 ’ Patient 7
Laboratory Findings on Admission
Troponin (ng/mL) Troponin I: High-sensitivity Troponin I: Troponin T: Troponin T: Troponin T: Troponin I:
(normal range) 2.59 (<0.03) troponin T: 232 (< | 5.55 (<0.045) 1.09 (<0.01) 3.2 (<0.01) 0.66 (<0.01) 22.1 (<0.045)
14)
Brain natriuretic - -- - -- - - 107.9
peptide (pg/mL)
(normal < 100)
NT pro-BNP (pg/mL) 428 - 376 - 978 149 -
(normal < 125)
Peripheral white blood | 6.97 8.69 11.8 12.6 16.3 5.0 8.11
cell count
(thousand/cu mm)
Absolute lymphocyte 1.69 1.39 2.13 2.3 4.1 14 1.05
count (thousand/cu
mm)
Absolute neutrophil 4.65 5.93 7.46 9.5 9.8 2.8 473
count (thousand/cu
mm)
Platelet count 198 208 231 236 297 189 208
(thousand/cu mm)
Albumin (g/dL) 3.9 41 41 4.4 4.0 3.8 35
Aspartate 54 29 41 82 150 59 87
transaminase
(units/L)
Alanine transaminase 30 14 33 20 46 22 38
(units/L)
Ferritin (ug/L) 70 o 90 103 347 65 84




Diagnostics, continued

Other Pertinent Laboratory Findings

Highest troponin Troponin I: High sensitivity Troponin I Troponin T: Troponin T: Troponin T: Troponin [:
(ng/mL) 12.43 (<0.80) Troponin T: 388 12.20 (<0.045) 1.09 (<0.01) 3.33 (<0.01) 0.82 (<0.01) 22.1 (<0.045)
(normal range) (<14)

Lowest troponin prior | Troponin |: 1.42 -- Troponin [: TroponinT: 0.4 | Troponin T: Troponin T: Troponin [:
to discharge (ng/mL) (<0.80) 5.79 (<0.045) (<0.01) 0.96 (<0.01) 0.01 (<0.01) 8.02 (<0.045)
(normal range)

Highest BNP - - - - - - 205 pcg/mL
(normal range) (<100)
Highest NT-pro BNP 482 pg/mL - 376 pg/mL (<300) | -- 978 pcg/mL 275 pcg/mL -

(normal range) (<125) (<125) (<125)

Highest C-reactive 1.23 6.7 2.53 12.7 18.1 1.8 12.7

protein (mg/dL)

(normal < 1.0)

COVID-19 PCR Negative Negative Negative Negative Negative Negative Negative
COVID-19 spike -- -- Positive Positive Positive Positive --

antibody (Roche) (Roche) (Roche) (Roche)

(Manufacturer)

COVID-19 nucleocapsid | Negative -- Negative Negative Negative Negative Negative
antibody (Abbott) (Roche) (Roche) (Roche) (Roche) (Abbott)
(Manufacturer)
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Diagnostics, continued

Respiratory pathogen Negative Negative Negative Negative Negative Negative Negative
panel PCR* (BioFire) (BioFire) (BioFire) (BioFire) (BioFire) (BioFire) (BioFire)
(Manufacturer)
Adenovirus diagnostics | Negative serum -- Negative serology | Negative serum | Negative -- Negative serum
PCR PCR serum PCR PCR
Enterovirus diagnostics | Negative serum - Negative serology | Negative serum | Negative Negative Negative serum
PCR PCR serum PCR serum PCR PCR
Cytomegalovirus Negative serum -- Negative serology | Negative serum | Negative Negative Negative
diagnostics PCR PCR serum PCR serum PCR serology
Epstein-Barr virus -- -- Negative serology | Negative serum | Negative Negative IgM, | Negative
diagnostics PCR serum PCR positive IgG serology
antibody
Other diagnostics -- -- Negative -- Negative Negative Lyme | Negative
Parvovirus, Parvovirus serology, Parvovirus IgM,
Bartonella, and and Bartonella | negative positive
Lyme serology, serology, Mycoplasma Parvovirus IgG
negative urine negative HHV- | serum PCR, antibody,
drug screen 6 serum PCR negative negative
Parvovirus Mycoplasma PCR
serum PCR (throat swab)

COVID-19 GRAND ROUNDS
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Cardiographicliagnostics

Diagnostic Imaging Findings

Cardiac MRI LGE LGE involving mid | LGE Fibrosis, LGE LGE, diffuse LGE
(subepicardial) LV wall, (subepicardial) myocardial (epicardial) myocardial (subepicardial)
involving lateral myocardial edema | involving basal edema, involving edema involving mid and
LV apex, of basal anterolateral and hyperemia, mild | anterior and apical LV free
myocardial edema | inferolateral LV basal to mid- mitral lateral LV wall, wall, myocardial
of lateral LV wall, | wall ventricular regurgitation no myocardial edema,
left axillary inferolateral LV (RF ~18%) edema hyperemia
adenopathy segments,

myocardial
edema, elevated
extracellular
volume fraction
(29.2%)

Echocardiogram Normal Normal Borderline basal Normal Normal Normal Mildly depressed
lateral and basal RV and LV
posterior strain systolic function

(LVEF 47%)

Electrocardiogram Atrioventricular ST segment ST elevation ST elevation Sinus ST elevation ST elevation, low
dissociation with elevation (diffuse) | (diffuse), bradycardia, (diffuse) voltage of
junctional escape T wave T wave extremity leads
rhythm, ST abnormality abnormality
elevation

COVID-19 GRAND ROUNDS
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Summary of therapeutics

Therapeutics

Oxygen None None None None None None LFNC
Supplementation
Vasoactive None None None None None None None
medications or
inotropic support
Anti-inflammatory NSAID (ketorolac) NSAID NSAID NSAID (ibuprofen) NSAID (ibuprofen) IVIG NSAID
agents and other IVIG (ketorolac) | (ibuprofen) | IVIG IVIG PO prednisone | (ketorolac,
relevant medications | IV methylprednisolone | colchicine | famotidine | IV methylprednisolone | IV methylprednisolone naproxen)

aspirin PO prednisone PO prednisone famotidine

furosemide

COVID-19 GRAND ROUNDS
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Discussion

ANoted a temporal relationship of clinical myocarditis following second Pfizer
BioNTech COWII® vaccine in adolescent males aged1®Pdyears of age

ANo patient had acute COWI® infection

A4 patients had detectable SARS\2 spike antibodies (component of
vaccine)

A6/6 patients had negative SAIRR®V2 nucleocapsid antibody (suggesting no
prior SARE0V,2 infection)

ANone of our patients were critically ill, and all responded quickly to
treatment; however, all patients required hospitalization for cardiac
monitoring

AFindings consistent with a known male preponderance of myocarditis

COVID-19 GRAND ROUNDS
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Limitations

ACompiled cases through personal communications between
colleagues, rather than a systematic surveillance system

AAlternative etiologies including idiopathic and other infectious
etiologies were not thoroughly excluded

AThere was not a systematic diagnostic evaluation for possible
etiologies

ACardiac biopsy was not performed on any patients
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The importance of rapid publication

AhdzNJ LI GASY(aQ LINBaSyualridAaAz2zya oSNB |
might be a very early safety sigrmaihis was a way to amplify our concerns

AEarly recognition of chest pain, elevated troponin, and ECG abnormalities
following COVIEL9 vaccination may prevent invasive procedures (i.e.,
cardiac catheterization)

ATo recommend that these patients undergo a comprehensive workup to
exclude other causes

AAIl authors concluded that the benefits of vaccination significantly exceed
possible risks, and we encourage following the guidance of the CDC ACIP

ATo highlight importance of promptly reporting all cases to VAERS

COVID-19 GRAND ROUNDS
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ID diagnostic considerations

for otherwise healthy children

COVIBL19 specific SAR&0V2 nucleocapsid antibody
SARE0V,2 spike protein antibody
Nasopharyngeal swab Respiratory pathogen PCR panel* (includes SARE)
Serum/Plasma PCR for enterovirus, adenovirus, H6l\ParvovirusgEBY
gqCMV

CMV IgM/IgG, Parvovirus IgM/IgG, EBV Serology
Stool Enterovirus PCR

If risk factors and compatible illness present Lyme serology, HIV Ab/Ag screening, interferon gamma rele
assay (IGRA), Bartonella serology, Hepatitis C serology

* Respiratory Panel includes PCR for Adenovirus, Coronavirus 229E, Coronavirus HKU1, Coronavirus NL63, Coronavirupre@yd8yietgdhuman),
Rhinovirus/Enterovirus, Influenza A, Influenza B, Parainfluenza 1, Parainfluenza 2, Parainfluenza 3, Parainfluenztody Bgapiréal ViruBordetella
parapertussisBordetella pertussis, Chlamydophila pneumonidgocoplasmgneumoniae
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Additional reports

An American Heart Association Journal

Summary published July 20, 2021 ahead of print
(open access)

Home > Circulation > Ahead of Print > Myocarditis with COVID-19 mRNA Vaccines
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Myocarditis with COVID-19 mRNA Vaccines

Biykem Bozkurt =, Ishan Kamat, and Peter J. Hotez

Originally published 20 Jul 2021 \
https://doi.org/10.1161/CIRCULATIONAHA.121.056135 | Circulation. ;0

Abstract

Myocarditis has been recognized as a rare complication of
coronavirus 2019 (COVID-19) mRNA vaccinations, especially in
young adult and adolescent males. According to the U.S.
Centers for Disease Control (CDC), myocarditis/pericarditis rates
are approximately 12.6 cases per million doses of second dose
mRNA vaccine among 12-39-year-olds. In reported cases,
patients with myocarditis invariably presented with chest pain,
usually 2-3 days after a second dose of mMRNA vaccination and
had elevated cardiac troponin levels. ECG was abnormal with ST
elevations in most, and cardiac MRI was suggestive of
myocarditis in all tested patients. There was no evidence of acute
COVID-19 or other viral infections. In one case, a
cardiomyopathy gene panel was negative, but autoantibody
levels against certain self-antigens and frequency of natural killer
cells were increased. Although the mechanisms for development
of myocarditis are not clear, molecular mimicry between the
spike protein of severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) and self-antigens, tn’g_ger of preexisting




Table 2. Case Reports and Case Series of Myocarditis after COVID-19 Vaccination

Bozkurt et al.Circulation July 20, 2021

Case series Case Report ummary
Author MarshallM | Rosner DM LarsonK AbuM KimH MontgomeryJ | Author Ammirati E Bautista Garcia J | McLean L D’Angelo T AlbertE Muthukumar
etal’ etal® etal etal® etal ® etal 7 etal! etal 2 etal (US)2 etal etal® etal’®
Cases,n 7 7 8 6 4 23 Case,n 1 1 i 1 1 1 61 patients
Case source Hospitalized | Hospitalized Hospitalized Hospitalize | Hospitalized | Case series Case source Hospitalized Hospitalized Hospitalized | Hospitalized Hospitalized | Hospitalized || All
patients patients in 2 patientsinItaly | dpatientsin | patientsin 1 fiom US patientinItaly | patientin patient patientinItaly | patientinUS | patientin USQ| hospitalized
different US centers andUS Israel US center Military Spain inUS
centers in Health
uUs System
Male Sex (%) 100% 100% 100% 100% 75% 100% Gender male male male male male male 98% males
Median age (range), 17(14-19) | 24(1930) 29(21-56) 22(1645) | 30(23-70) 25(20-51) Age, years 56 39 16 30 24 52 Mean age
years 26 years
‘Vaccine Type AlIBNT SBNT162b2 SBNT 162b2 BNT162b2 | 2BNT162b2 | 7BNT162b2 | Vaccine Type BNT162b2 BNT162b2 BNT162b2 BNT162b2 mRNA-1273 | mRNA-127. AIlmRNA
16262 (Pfizer).1 (Pfizen). 3 (Pfizer) (Pfizer).2 (Pfizer). 16 (Pfizer) (Pfizer) (Pfizer) (Pfizer) (Modema) (Modema) vaccines
(Pfizer) mRNA-1273 | mRNA-1273 mRNA-1273 | mRNA-1273 except for
(Modema), 1 (Modemna) (Modema) (Modema) one
J&J
% Patients presenting 100% 71% 88% 83% 100% 87% Presentation Yes Yes Yes Yes Yes Yes 89%
after second after 2nd
vaccination vaccine
% Patients with prior 0% 14% 25% 0% 0% 13% Prior history of Yes,9months | no no no no no 11%
COVID-19 history Covid-19? ago
% Patients COVID-19 | 0% 0% 0% 0% 0% 0%(19/23 Is the patient no no 1o no no no 0%
gCRmsitive (all tested) (6/7 tested) (all tested) (all 6 tested) tested) Covid- 19 PCR
E positive?
ﬁ Patients with 0% (6tested, | 0% (4/7 nr 0% (6tested, | ni nr Does the patient | yes no r no nr no 5%
@OVID nucleocapsid allnegative) | patients tested, all negative) havea
htibody present (% of all negative) nucleocapsid
fested) ibody?
% Patients with 100% 67% (4of6 nr 100%@@ll6 | nr nr Does the patient | yes yes nr yes nr yes 91%
SARS-CoV-2 spike tested patients, tested) have SARS-
§htibody 2 presented CoV-2 spike
& after first antibody?
g vaccination)
=
‘Bime between last 2(24) 327 3(14) 25(1-16).(5 | 25(1-5) 2(14) Time between 3 1 1 3 4 L 24days
"@Kﬂm and symptom pts 1-3 days, Iast vaccination
‘Giset, median days, 1 patient 16 and symptom
) days post onset (days)
£ firstdose)
813 Patients with chest 100% 100% 100% 100% 100% 100% Did the patient yes yes yes yes yes yes 100%
|_Pain on presentation have chest pain?
{3 Patients with other 86% 42% 63% 33% 75% nr Did the patient no yes yes yes yes Yes 63%
Symptoms (e.g. have other
myalgia, fatigue, fever) symptoms (e.g.
myalgia, fatigue,
fever)



% Patients with 100% 100% 100% 100% 100% 70%(1623 | Didthepatients | yes ves ves ves ves ves 89%
symptoms resolved patients) symptoms
resolve?

Median hospitalization | 4(26) 3024) i (allreported | 6(4-8) 3024) nk Hospitalization | 7 6 7 7 nr 4 mean4.6
LOS, days (range) asstable) LOS (days) days
% Patients treated 86% with 43%with 38% with 100%with | 50% with r Treatment of none “anti- Treated with bisoprolol beta-blocker | lismopril, Varying
with medications for NSAIDs,% | NSAIDS, NSAID,25% | NSAIDand | NSAIDS, myocarditis mflammatory | IVIG,NSAID | acetylsalicylic carvedilol treatment
myocarditis 57 with 43% with with colchicine, | colchicme 75% with ” medications acid, steroid strategies

steroids colchicine, 13%with colchicine,

57% with 43%with steroids 25% with

IVIG, %43 famotidine, steroids

with 14% with

famotidine, | steroids

% 14 with

colchicine

BNP elevation: BNP > 35 pg/ml, NT-proBNP elevation: NT-proBNP=>125 pg/ml; CRP elevation: CRP= 3mgl/L, LGE: Late gadolintum enhancement, /- not reported, LOS: lengfh of stay, LVEF: left ventricular ejection fraction, NSAID: nonsteroidal anti-inflammatory drugs, MRT: magnetic
resonance imaging, IVIG: Infravenous immmme globulin; ECG: electrocardiogram; BNP: B-type natrnuretic peptide; NT-proBNP: N-ferminal-pro-BNP; CRP: C-Reactive protem

Bozkurt et al.Circulation July 20, 2021
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Clinical Considerations: Myocarditis and Pericarditis

after Receipt of mRNA COVID-19 Vaccines Among
Adolescents and Young Adults

Summary

Since April 2021, increased cases of myocarditis and pericarditis have been reported in the United States after mRNA
COVID-19 vaccination (Pfizer-BioNTech and Moderna), particularly in adolescents and young adults. There has not been
similar reporting pattern observed after receipt of the Janssen COVID-19 Vaccine (Johnson & Johnson).

In most cases, patients who presented for medical care have responded well to medications and rest and had prompt

improvement of symptoms. Reported cases have occurred predominantly in male adolescents and young adults 16 years of

age and older. Onset was typically within several days after mMRNA COVID-19 vaccination, and cases have occurred more
often after the second dose than the first dose. CDC and its partners are investigating these reports of myocarditis and
pericarditis following mRNA COVID-19 vaccination.

CDC continues to recommend COVID-19 vaccination for everyone 12 years of age and older given the risk of COVID-19
illness and related, possibly severe complications, such as long-term health problems, hospitalization, and even death.

Background

Z Index

Q

Search

@

a
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CDC working case definition for acute pericarditis

Presence of at least TWO new or worsening of the following clinical features:
acute chest pain*

e percardial rub on exam,
e new ST-elevation or PR-depression on EKG, or
e new or worsening pericardial effusion on echocardiogram or MRI

*typically described as pain made worse by lying down, deep inspiration, or cough and relieved
by sitting up or leaning forward, although other types of chest pain may occur.

Notes:

1. Autopsy cases may be classified as pericarditis on basis of meeting histopathologic
criteria of the pericardium

COV'D-l 7 GNRMANNVY RNwvwIiNwo
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https://www.fda.gov/media/150054/download
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CDC working case definition for acute myocarditis

Acute Myocarditis
Clinical myocarditis
Probable Case
Presence of at least 1 new or worsening of the following clinical symptoms:

* chest pain/pressure/discomfort
« dyspnea/shortness of breath/pain with breathing, or
« palpitations

OR, infants and children <12 years of age may instead present with at least 2 of:
irritability

vomiting

poor feeding

tachypnea
lethargy

AND

At least 1 new finding of:

« troponin level above upper limit of normal (any type of troponin),

« abnormal electrocardiogram (ECG or EKG) or rhythm monitoring findings consistent with

myocarditis*, or

« abnormal cardiac function or wall motion abnormalities on echocardiogram or cardiac

magnetic resonance imaging (cMRI).t

AND

+ No other identifiable cause of the symptoms and findings

Confirmed Case
Presence of at least 1 new or worsening of the following clinical symptoms:

+ chest pain/pressure/discomfort
« dyspneal/shortness of breath/pain with breathing, or
* palpitations

OR, infants and children <12 years of age may instead present with at least 2 of:

.

irmtability

vomiting
poor feeding
tachypnea
lethargy

AND

Troponin level above upper limit of normal (any type of troponin)

AND

At least one new finding of:

» Histopathologic confirmation of myocarditis?, or
« cMRI findings consistent with myocarditis?

AND

« No other identifiable cause of the symptoms and findings

https://www.fda.gov/media/150054/downloagpg 33-34
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Slide courtesy of Buddy Creech (Vanderbilt, C

Direct carrierbased injury

Potential | | N
Mechanism Direct antigerbased injury

S for Post Innate immunemediated (e.g., cytokines,
Vaccine macrophages, NK cells)

Myocarditis Adaptive iImmunemediated (humoral)

Adaptive immunemediated (cellular)

COVID-19 GRAND ROUNDS -
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Slide courtesy of Buddy Creech (Vanderbilt,
CISA)

Pathogenesis: Direct Effect of Vaccine

ACould the lipid carrier be involved?

ADispersal of the LNP based on Pfizer EMA documents would suggest very
little dispersal to the heart; ~1% appears to enter the liver and is cleared
rapidly

ACould spike protein be directly involved?

ABased on preclinical data, spike protein is produced in abundance for ~72
hours, then rapidly decllnes primary expression is in the deltoid muscle and
dralnlng lymph nodes, but systemic circulation occurs

AACE?2 is expressed abundantly on the surface of cardiac myocytes

A Spike (RBD) binding to ACE2 leads to increased carboxypeptidase activity of
ACEZ2, disrupting vascular homeostasis

L) ’ . .
Lu et al, J Biol Chem, 2020
nups:// www.ema.europa.elen/documents/assessmenteport/ comirnaty-eparpublicassessmenteport_en.pdf



Slide courtesy of Buddy Creech (Vanderbilt, Cl:

Pathogenesis: Immurmediated

AThe timing seems very rapid after vaccination to be antibody mediated

Als this the result of an overly robust innate immune response (e.g.,
cytokines) following vaccination?

AWould explain why it occurs soon after vaccination and after either dose
A Reactogenicity is thought to be mediated by these factors, including Hd |-
6; therefore, plausible.
Als this the result of an overly robust cellular immune response?

AThe threeweek interval for the BNT162b2 vaccine provides a repeat antigenic
stimulus while cellular responses are high.

A Preclinical murine studies show that both mRMN2v3 and BNT162b2 elicited a
T, 1-biased cytokine profile (IFN ENFIL-2), a paucity of H4 and IL5 producing

e T2 cells, and CDd cells (particularly for BTN162b2)
Corbett et al, Nature 2020
Biochem Biophys Res Commun. 2021 Jan 29; 538: 211i 217.



What we need moving forward

1. Continue safety surveillance (VAERS, VSD)

2. Continuous updated, transparent clinician education
AGuidance on how to evaluate and manage patients

AHow to perform a full evaluation for underlying etiology
A Infectious, rheumatologic causes, other

3. We need updated statistics on cases / vaccine doses administered
Aa/ £t SIySRe ! 9w{ RI Gl

4. Continued collaboration between clinicians and local/ state/ federal
public health partners

5. Systematic longerm follow up of cases
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The Truth about COWD® in Pediatrics Stanford

A Pediatric burden of disease in the US is significant

A Disproportionate burden among children in minority
communities

A Indirect effects to the child and society (school, development,
etc)

Al 2yiAydSR 6dINRSY AT 68 61 AG F2NI yI

A Vaccination likely reduces or prevents asymptomatic carriage,
thus reversing pandemic more rapidly

A Safety data are best collected in clinical trials

Q Stanford Lucile Packard
Y Childrens Health | Children’s Hospital
Stanford
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Children and COVID-19: State-Level Data Report

Critical Updates on COVID-19 / Children and COVID-19: State-Level Data Report

A Summary of Findings as of 7/15/21 :
A child coving Cases

A 4"087,916 total child COWAI® cases reported, and children represented 14.2% (4,087,916/28,793,845) of
all cases

A Overall rate: 5,431 cases per 100,000 children in the population
A Change in Child COUI® Cases

A 23,551 child COVHIO cases were reported the past week from 7/8/2/1.5/21 representing 15.9% of the
weekly reported cases

A Testing

A Children made up between 11.0%8.9% of total state tests, and between 4:9%4% of children tested
were tested positive

A Hospitalizationsg Over 16,000 reported from 23 states so far

A children were 1.398.6% of total reported hospitalizations, and between 0-1%% of all child COU®
cases resulted in hospitalization

A Mortality (43 states, NYC, PR and GU reported)ver 380 children have died from COVID to date
A Children were 0.0098.26% of all COVADO deaths, and 8 states reported zero child deaths
A Ly a6l GS5a -0NBuhI ATHId/CDYID sades resulted in death

Q Stanford Lucile Packard
Y Childrens Health | Children’s Hospital
Stanford
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Adolescents and young adults have the
highest COVH29 incidence rates

COVID-19 Incidence Rate per 100,000 Population, by Age Group and Sex
April 1, 2021 - June 11, 2021

12-17 Years Since beginning of
pandemic at least 7.7
million COVID-19 cases

have been reported

18-24 Years

25.29 vears among persons aged
12-29 years
3009 vears N
so.60vear. R —
I Male
65+ Years
0 200 400 600 800 1000 1200
COVID-19 Incidence Rate per 100,000 Population
https://covid.cdc.gov/covielata-tracker/#demographics
Stanford Lucile Packard Slide source: Dr. Megan Wallace & Dr. Sara Oliver. (2021, Ju@REap19
g hil % B Ith o 5 & mRNA vaccines in adolescents and young adults: Beis&fdiscussiarACIP
Children’s Healt Children’s HOSP'faI Meeting, CDChttps://www.cdc.gov/vaccines/acip/meetings/downloads/slides

Stanford 2021:06/05-COVIDWallace508.pdf
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-06/05-COVID-Wallace-508.pdf
https://covid.cdc.gov/covid-data-tracker/#demographics

Adolescents and young adults are an increasing
i

proportion of COVIE19 cases reported hSAtEaDr} t;(?l';c;

Proportion of Total COVID-19 Cases by Age Group
- United States, March 1, 2020 — May 31, 2021

100%
90%

80%
As more older adults are

vaccinated, adolescents &
young adults make up
. greater % of total cases:
33% of cases reported in
May 2021 among persons
aged 12-29 years

70%

60%

December
2020 | 2%

Mar-20 May-20 Jul-20 Sep-20 Nov-20 Jan-21 Mar-21 May-21

m5-11Years m12-29 Years 30-44 Years m45-64 Years M 265 years

https://covid.cdc.gov/coviedatatracker/#demographicsovertime

- Slide source: Dr. Megan Wallace & Dr. Sara Oliver. (2021, Ju@RAp19
Stanfor ucile Packard
\ Child % B Ith Ckild < H Syl mRNA vaccines in adolescents and young adults: Beis&fdiscussiarACIP
tldrens Healt tldrens Hospita Meeting, CDChttps://www.cdc.govivaccines/acip/meetings/downloads/slides
2021-06/05-COVIBWallace508.pdf
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COVIBL9-associated hospitalization rates have LS
remained stable in adolescents and young adults ﬁtEaDr} 1(‘":(?1;('!

Weekly COVID-19-associated hospitalization rates, by age group

9.0 COVID-NET, March 7, 2020 — May 22, 2021
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. > o 5 & mRNA vaccines in adolescents and young adults: Beis&fdiscussiarACIP
Children’s Health Children’s HOSP"fal Meeting, CDChttps://www.cdc.govivaccines/acip/meetings/downloads/slides
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-06/05-COVID-Wallace-508.pdf

COVIB19-associated deaths continue to @ Stanford
occur in adolescents and young adults '

COVID-19 Mortality Rate per 100,000 Population, by Age Group and Sex
April 1, 2021 - June 11, 2021

- H Female
12-17 Years
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Since beginning of
pandemic,
2,767 COVID-19 deaths
_ have been reported
18-24 Years among persons
aged 12-29 years;
316 deaths reported

25-29 Years
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https://covid.cdc.gov/coviedata-tracker/#demographics

Stanford Lucile Packard Slide source: Dr. Megan Wallace & Dr. Sara Oliver. (2021, Ju@23p19
\ Child % B Ith Child < H Syl mRNA vaccines in adolescents and young adults: Beis&fdiscussiarACIP
lHidrens ealt Hidrens OSP"ra Meeting, CDChttps://www.cdc.gov/vaccines/acip/meetings/downloads/slides
Stanford 2021-06/05-COVIBWallace508.pdf
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Multisystem Inflammatory Syndrome Stanford

In Children (I\/”-S:) MEDICINE

= Severe hyperinflammatory syndrome occurring 2—6 weeks after acute SARS-CoV-2
infection among persons <21 years old, resulting in a wide range of manifestations

and complications
— 60%—70% of patients are admitted to intensive care, 1%—2% die2

= 4,018 MIS-C cases have been reported to national surveillance as of June 2, 20213
— Estimated incidence of 1 MIS-C case in 3,200 SARS-CoV-2 infections*

— 36% of cases in persons aged 12-20 years
— 62% of reported cases have occurred in children who are Hispanic/Latino or Black,

Non-Hispanic

1. Feldstein LR, Tenforde MW, Friedman KG, et al. Characteristics and Outcomes of US Children and Adolescents With Multisystem Inflammatory Syndrome in Children (MIS-C)
Compared With Severe Acute COVID-19. JAMA. 2021;325(11):1074-1087. doi:10.1001/jama.2021.2091

2. Belay ED, Abrams J, Oster ME, et al. Trends in Geographic and Temporal Distribution of US Children With Multisystem Inflammatory Syndrome During the COVID-19
Pandemic [published online ahead of print, 2021 Apr 6]. JAMA Pediatr. 2021;e210630. doi:10.1001/jamapediatrics.2021.0630

3. Health Department-Reported Cases of Multisystem Inflammatory Syndrome in Children (MIS-C) in the United States. https://www.cdc.gov/mis-c/cases/index.html

4, Payne et al, JAMA Netw Open. 2021:4(6):e2116420. doi:10.1001/jamanetworkopen.2021.16420

Stanford Lucile Packard Slide source: Dr. Megan Wallace & Dr. Sara Oliver. (2021, JuGCRARL9
\ Child % B Ith Child < H Syl mRNA vaccines in adolescents and young adults: Beis&fdiscussiarACIP
lHidrens ealt Hidrens OSP"ra Meeting, CDChttps://www.cdc.gov/vaccines/acip/meetings/downloads/slides
Stanford 2021-06/05-COVIBWallace508.pdf
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Daily MISC cases and COVID cases
reported to CDC (day moving average)

Slide source: Dr. Megan Wallace & Dr. Sara Oliver. (2021, Ju@RAR19
mMRNA vaccines in adolescents and young adults: Beis&fdiscussiomrACIP

Meeting, CDChttps://www.cdc.gov/vaccines/acip/meetings/downloads/slides
2021-06/05-COVIBWallace508.pdf
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