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Disclosures

COVID-focused Research Funding:

* NIAID: PECOS study (Pediatric COVID and MIS-C Outcomes Study)
 NICHD/UCSF: RadX Consortium/ PREVAIL
« NHLBI/UCSD: CHARMS/KIDCARE (MIS-C consortium)

« HHS/DC DOH: COVID Preparedness Funding

No unapproved or investigational use of any drugs, commercial products or devices.
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Overview

= Epidemiology -
= SARS CoV-2 virus and variants
= Impact on the Pediatric population

= Children’s National Experience with COVID and MIS-C
= Clinical and Research

= Testing
= Therapeutics
= Vaccination

= Long Term Effects
= PECOS Study and POCO Clinic
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EPIDEMIOLOGY

- The Virus and Variants

- Impact on the Pediatric Population
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SARS CoV-2 Cases in the United States March 2020 - Present

Updated June 22, 2022

New reported cases

All time Last 90 days

800,000 cases
600,000

Wild-type Alpha Delta Omicrpn Omicron
400,000 BAl and|BA2 BA4 and BA S
200,000

1 | |
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NYTimes - https://www.nytimes.com/interactive/2021/us/covid-cases.html
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Omicron Sub-Variant Emergence/Circulation: March -June 2022
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WHO label  Lineage # U5 Class %Total  95%PI

Omicron  BA.2.12.1 VOC 56.0% 51.4-60.5%
BA.S VOC  23.5% 20.3-27.0%
BA.4 VOC  11.4% 8.8-14.5%
BAZ VOC  91%  7.9-10.5%
BA.1A vYOoC 0.0% 0.0-0.0%
B.1.1.529 vYOC 0.0% 0.0-0.0%

Delta B.1.617.2 VBM  0.0% 0.0-0.0%

Other Other* 0.0%  0.0-0.0%

Gone:
= BA1.1.529 and BAl.1

Going:
= BA2=9%

Predominant
= BA2.12.1=56%

Rising:
= BA5 23.5%
= BA4 11.4%

-

Enumerated lineages are US VOC and lineages circulating
above 1% nationally in at least one week period. "Other”
represents the aggregation of lineages which are circulating <1%
nationally during all weeks displayed.

**  These data include Mowcast estimates, which are modeled
projections that may differ from weighted estimates generated at
later dates

#  AY.1-AY.133 and their sublineages are aggregated with
B.1.617.2. BA.1, BA.3 and their sublineages (except BA.1.1 and
its sublineages) are aggregated with B.1.1.529. For regional data,
BA.1.1 and its sublineages are also aggregated with B.1.1.529,
as they currently cannot be reliably called in each region. Except
BA.2.12.1, BA.2 sublineages are aggregated with BA.2. BA5.1 is
aggregated with BA.5.




COVID DASHBOARD: Cumulative Global, National, Regional as of June 20, 2022

[since last week)

Global us DC/MD/VA
Total Cases 538,831,378 286,127,070 2,107,158
[ r
Percent Change
= 7.2% -2.3% 12.7% ‘

Total Hospitalizations 4,818,395 173,260

Percent Change

since last week

Total Deaths 1,009,393
r r
Percent Change
) = -12.9% -5.4% -4.4%
[since last week)
4
Case Fatality Rate
I 0.2% 0.3% 0.2%
|7 day average)
Mew Cases Per 100K d R
0.8 20.8 27.1
|7 day average)
4
Test Positive Rate
14.0% 13.6%
|7 day average)
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Impact on Pediatric Population
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Pediatric SARS CoV2 Infection through June 2022

Children’s Hospital Association/American Academy of Pediatrics

e 13.6 million SARS-CoV-2 lab confirmed cases in children
e Children make up 18.8% of all cases

* 43,000 Hospitalizations in children
* Children make up 3.2% of all COVID-19 hospitalizations
* Hospitalization rate in children as high as 3.2%; Currently 0.7%

e 1055 Deaths in US Children
e Children make up 0.1% of all deaths

See detail in Appendix: Data from 49 states, NYC, DC, PR, and GU
¢ 8,525 M IS'C cases, 69 deaths Analysis by American Academy of Pediatrics and Children’s Hospital Association

All data reported by state/local health departments are preliminary and subject to change

}.i CHILORENS  American Academy of Pediatrics 4
y |

HOSPITAL \
ASSOCIATION DEDICATED TO THE HEALTH OF ALL CHILDREN i
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CDC Summary Data for MIS-C in the United States
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CDC Summary Data for MIS-C in the United States

MIS-C Patients By Age Group MIS-C Patients by Race & Ethnicity
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25%
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https://covid.cdc.gov/covid-data-tracker/#mis-national-surveillance

.¢.

= Children’s National COVID Experience
- Clinical Care

- Research
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B A 222020202222V TS 00 s 00
Children’s National COVID-19 and MIS-C:

, , March 15, 2020- June 22, 2022
Primary COVID-19 Disease

= Cumulative 9059 COVID+ symptomatic patients
= Peak of 24 admissions per day 1.29.22

= Cumulative 1594 COVID+ patients admitted
o 443 (28%) critical care (380 PICU, 55 NICU, 8 CICU)
o 1151 (72%) acute care

= Current COVID+ Census = 12 (all Acute)
= Peak Census of 67 on 1.6.22

Multisystem Inflammatory Disease of Children (MIS-C)
= Cumulative 225
= Peak of 3-4 MISC admissions per day
= Current MIS-C Census =0
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B . vV T A
Children’s National COVID Admissions through June 22, 2022

Primary COVID Patients by Month - Highest Level of Care (as of 6/22/22)
300

Wild Type Alpha Delta Omicron

250

200

150

7 I

; v : A% : M M : s
e “3:5"': G ¥ T R - . .

100
D_Illlllll IIII II

+ ?-f@*# & i "?‘f

m Cricical Care m Mon-Cricical Care

(BACK TO THE) FUTURE OF PEDIATRICS ré

Children's National ..




Children’s National Early Leadership in
Highlighting Symptomatic and Severe COVID in Children
May 12, 2020 - First Wave

THE JOURNAL OF PEDIATRICS * www.jpeds.com BRIEF REPORTS I
:2' Age Distribution of All SARS-CoV-2 Positive, Hospitalized and Critically Ill Patients
m 4
Severe Coronavirus Disease-2019 in Children and Young Adults in the 80% -
Washington, DC, Metropolitan Region 70% - ¢ P
#p=0.02
Roberta L. DeBiasi, MD, MS'%*, Xiaoyan Song, MBBS, PhD>*, Meghan Delaney, MD?*, Michael Bell, MD**, £ 60% - 2
Karen Smith, MD?7, Jay Pershad, MD**, Emily Ansusinha, MA', Andrea Hahn, MD, MS"?, Rana Hamdy, MD, MPH', ﬁ 508 -
Nada Harik, MD"~, Benjamin Hanisch, MD'~, Barbara Jantausch, MD'-*, Adeline Koay, MBBS'**, Robin Steinhom, MD*”, o
Kurt Newman, MD*"°, and David Wessel, MD** B 0% gl DAAISCOVIS
= g
| |
Despite worldwide spread of severe acute respiratory syndrome coronavirus-2, few publications have reported the § o P
potential for severe disease in the pediatric population. We report 177 infected children and young adults, including E 208% u Critically 1l
44 hospitalized and 9 critically ill patients, with a comparison of patient characteristics between infected hospital-
ized and nonhospitalized cohorts, as well as critically ill and noncritically ill cohorts. Children <1 year and adoles- 10%
cents and young adults >15 years of age were over-represented among hospitalized patients (P = .07).
Adolescents and young adults were over-represented among the critically ill cohort (P = .02). (J Pediatr 0%
2020:223:199-203). <1 1-4yr  59yr 10-14yr >15yrs
Age Group

DeBiasi et al. The Journal of Pediatrics 2020: 223:199-203
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Children’s National Leadership in Evaluation and

Care of Children with MIS-C

ORIGINAL
ARTICLES

Multisystem Inflammatory Syndrome of Children: Subphenotypes, Risk
Factors, Biomarkers, Cytokine Profiles, and Viral Sequencing

Roberta L. DeBiasi, MD, MS":%*  Ashraf S. Harahsheh, MD%3, Hemalatha Srinivasalu, MD>:°, Anita Krishnan, MD%3,
Matthew P. Sharron, MD>:°, Kavita Parikh, MD*”, Karen Smith, MD*’, Michael Bell, MD>®, Drew Michael, PhD>:%:%1?,
Meghan Delaney, DO, Joseph Campos, PhD***, Eric Vilain, MD, PhD'®"", Jonathan LoTiempo, BS'%"",

Jaclyn N. Kline, MD*:'2, Tova Ronis, MD>°, Suvankar Majumdar, MD®'2, Eleanor Sadler, PharmD'*, Susan R. Conway, MD>,
Charles I. Berul, MD?2, Sangeeta Sule, MD>-°, Rebeca Lahoz, MD', Emily Ansusinha, MS", Jay Pershad, MD'2,
Vanessa Bundy, MD®'®, Elizabeth Wells, MD*'®, James E. Bost, PhD'’, and David Wessel, MD?*, on behalf of the Children’s
National Hospital MIS-C Taskforce

THE JOURNAL OF PEDIATRICS * www.jpeds.com

= MIS-C Multidisciplinary Taskforce and Huddles

= Establishes well-characterized large cohort of MIS-C
evaluated and treated following a standardized
protocol with opportunity for long-term systematic
follow-up to determine sequelae
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Fever +
Severe Fever + KD-
Abdominal like Features
Pain

Fever +
Multisystem
Organ
Dysfunction

The NEW ENGLAND JOURNAL of MEDICINE

EDITORIALS

Immunotherapy for MIS-C — IVIG, Glucocorticoids,
and Biologics

Roberta L. DeBiasi, M.D.




Cardiac echocardiogram findings of severe
s acute respiratory syndrome coronavirus-2-

° cambridge.org/cty : . .

MIS-C Cardiac Involvement associated mult-system inflammatory

syndrome in children
Original Article

L2@ Anita Kri 128
Cite this article: Harahsheh A5, Krishnan . AShraf S. Harahsheh™ @, Anita Krishnan'2 @, Roberta L. DeBiasi™*
. ) DeBiasi RL, Olivieri LJ, Spumey C, Donafrio MT, iaald e 12 12
Coronary artery Systolic dysfunction Crm’;n' m“:: . FP[“HTL' g Bemlfzf Laura J. Olivieri"?, Christopher Spurney™Z, Mary T. Donofrio*, Russell R. Cross™,
abnormality (n=13) Christopher A, Dham N, Srinivasalu H, Renis T, Matthew P. Sharron®®, Lowell H. Frank!?, Charles I. Berul"?, Adam Christopher,
(n=8) Smith KL, Kline JN, Parikh K, Wessel D, Bost JE, Wy - oy -
3 Litt $, Austin A, Zhang J, and Sable €A (2021).  Niti Dham?, Hemalatha Srinivasalu®®, Tova Ronis™®, Karen L. Smith®’,
Cardiac echocard findings. of i X ; ; :
acte respiatory sdrome coronavins 2. Jaclyn N, Kline?%, Kavita Parikh?”, David Wessel'?, James E. Bost?®", Sarah Litt’,
associated multi-system inflammatory sy pe 1 . 12
+ i o chikdhon, Comfohoge b e T Ashley Austin®, Jing Zhang' and Craig A. Sable
|_oage 1 of & doi: 10.1017/51047661121003024
Total MIS-C
patients = 39
14
2 Mormal = 20
2 Abnormal = 19
12
1 . 10
7 g
g 8
Maore tham trivial ; 6
Atrioventricular pericardial effusion 'E
vahwular regurgitation (n=2) z N
in=12)
' 2
Figure 1. Distribution of cardiac complications in multi-system inflammatory syn-
3 3 D
drome in children. Systolic dysfunction small pern:ardlal > trivial MR Moderate TR
effusion
M Initial echocardiogram m 2nd echocardiogram B Most recent echocardiogram
HarahSheh et al’ Card’OIogy In the Young’ 2021 Figure 2. Progression of cardiac complications. CAA = coronary artery abnormality; MR = mitral valve regurgitation; TR = tricuspid valve regurgitatior|
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Testing
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Mar,
Children’s National Lab COVID-19 Testing Timeline a/o,,;‘;;;b/fcat,oh
S Way,

Frontier days: 2020
* March 6: PCR Testing Send Out with ID Review/Approval Pager
 March 13: CNH First In-House Validated PCR
 March 15: First positive patient and employee
* Late March —June: Walk- up/drive-up dedicated pediatric esting site r

* 2,439 patients tested with 29% positive rate
 March 27: PCR capacity increases to 2 in-house platforms
e April-June
e Expansion to 4 different in-house PCR platforms
* In-House COVID antibody test
e Supply chain issues for reagents
e CRI (Dr Eric Vilain) laboratory manufactures test media
e Testing commences for CNPA practices
e July: Enrollment of first pts into COVID specimen biorepository
e October 5: Launch of COVID PCR using saliva sample

2021
e April 23, 2021: In-house viral sequencing
* Pre-surgical and Pre-procedural testing program

(BACK TO THE) FUTURE OF PEDIATRICS Courtesy of Meghan Delaney




173,429 SARS-CoV-2 PCR tests at CNH Lab since March 13, 2020
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2021
Courtesy of Meghan Delaney

2022

www.who.int/en/activities/tracking-SARS-CoV-2-variants/




Vaccination
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SARS-CoV-2 Vaccination in the United States as of June 2022

Share of U.S. population that is...

Boosted Fully vaccinated Waccinated
| | |

67% 78%

Sources: Centers for Disease Control and Prevention, U.S. Census Bureau | Mote: Figures include the U.5.
territories and three countries with special agreerments. The C.0.C. reported on Moy, 20, 2021 that booster
doses are sometimes misclassified as first doses, which may overestimate first dose coverage.

Vaccinations by age group
Percentage of fully-vaccinated residents

Mame Atoll 12t 17 13toGdr €5 and up
U.5. total* 30% Il 60% I 73% N o1% [
S5+ S} S S}

Percentage of residents with a booster

Mame Under 18 13togd r Ghand up
U.S. total* 6% | 3% %
541% S1H% S1H%

NYTimes - https://www.nytimes.com/interactive/2021/us/covid-cases.html
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Vaccination: What's Nexi?

Vaccination of Younger Kids Aged 6 months — 5 years

= Moderna mRNA: é months - 5 years of age
= 2 dose primary series (25 mcg)
= Dose 2 given 4 weeks after Dose 1
= Efficacy
= 6-23 months: 50.6% (2-69%)
= 2-5vyears: 36.5% (13-54%)
=  Overall 6§ months-5 years: 41.5% (24-55.0%)

= Pfizer mRNA: 6 months - 4 years of age
= 3 dose primary series (3 mcg)
= Dose 2 given 3 weeks after Dose 1
= Dose 3 given 8 weeks after Dose 2
= Efficacy
= 6-23 months: 75.5% (37-99.%)
= 2-4vyears: 82.3% (8-93%)
= Overall § months-4 years: 80.3% (14-97%)

Other Vaccine Developments

= Mix and Match Approach for
Boosting
= mRNA and vector-based
vaccines

= Vaccines incorporating new
SARS-CoV-2 Variants

= [Intranasal Vaccines

= Combination vaccines for
SARS-CoV-2 and Influenza
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NOTE: Three dose primary series is authorized for both products

for Moderate or Severe Immunocompromised Host

People who ARE moderately or severely immunocompromised

Moderna : .
Primary Series
(6 months—
5 years) At least 4
Dose 4 weeks Dose weeks Dose
(primary) (primary) (primary)
Pfizer-BioNTech At least
6 months— Dose 3 weeks Dose 8 weeks Dose
4 years) - . .
primary) (primary) (primary)

CDC COCA Call June 22
https://emergency.cdc.gov/coca/ppt/2022/062222 slides_updated_post_live_webinar.pdf
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Therapeutics
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THEN (March 2020)...... Focus on Inpatient Amelioration

COVID-19 TREATMENT ALGORITHM March 31, 2020

ConsultInfectious Diseases

>2 L nasal cannula required to Soon after— Hydroxychloroquine

treatment

Mechanicallyventilated2—————

No Yes
v
Continue Considerrequestfor(investigational) remdesivir
hydroxychloroquine through compassionate use*

Severe lung dysfunction/ multi-organ failure **

No

Continue
hydroxychloroquine

*Note: Hydroxychloroquinemustbe discontinued once treatment with remdesivir begins
**Clinically deterioratingrequiringincreasing mechanical supportorinotropes with CRP >1 mg/dL
*¥**In addition to remdesivir OR hydroxychloroquine

(BACK TO THE) FUTURE OF PEDIATRICS

No maintain O, saturation >94%? Yes . .
f ’ | found to be ineffective
Symptomatic Treatwith hydlroxychloroquine

Remdesivir now
approved
and standard of care

Yes

Considertreatment
with tocilizumab***

= Corticosteroid now

standard for severe disease

*= |mmune Plasma tried but
limited efficacy

= Tocilizumab second-line




And NOW (June 2022)...... Focus on Outpatient Prevention
of Disease Progression for Highest Risk Patients

Paxlovid™ (1)*

(ritonavir-boosted irmatrelvir)**

Bebtelovimab (2)**#

Veklury™ (3)
(Remdesivir)****

Lagevrio™ (4) (Molnupiravir)*****

Age/weight required

>12 years AND > 40 k >12 years AND > 40 k >3k > 18 years
for use zlly = E =12y z g Z 3 KE zloy
Initiate within # d e . . .
NICIATe Within & cays Within 5 days Within 7 days Within 7 days Within 5 days
of symptom onset
Route of PO v v PO
administration
Duration of therapy 5 days Once 3 days 5 days
High efficacy High efficacy . . Oral
P . . . High efficac . g . :
ros Oral Single IV infusion '8 — No significant drug-drug interactions
: Low efficacy
C : . : , . Re es 3 days of IV e
Cons Significant drug-drug interactions Requires IV infusion quir Y Age limitations

Supply availability

Community pharmacies ONLY:
https://healthdata.gov/Health/COVID-

19-Public-Therapeutic-Locator/rxnb-
qnx§
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Available at CNH (ED
or cancer/ blood
disorders clinic)

infusion

Available at CNH
(inpatient only)

Not approved in pregnancy
Community pharmacies ONLY:
https://healthdata.gov/Health/COVID-

19-Public-Therapeutic-Locator/rxn6-
gnx8

Ben Hanisch, MD and Aimee Dassner, PharmD




Long-Term Outcomes of COVID:

- POCO: Children’s National Post-Acute Sequelae of COVID Clinic

- PECOS: Pediatric COVID and MISC Outcomes Study

MlNG OF THe
BACEMENT

By Akshay Varma
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What About “Long COVID"?

| Acute COVID-19

Post-acute COVID-19

| Subacute/ongoing COVID-19 | Chronic/post-COVID-19

| Detection unlikely

PCR positive

PCR negative

Nasopharyngeal

¥

Viral isolation from
respiratory tract

o
-
A

~
Viral load b8,

SARS-CoV-2

‘‘‘‘‘

Week1 | Week2

| Week3

Week 4

| Week -2 Week —1

oy

Fatigue
Decline in quality of life
Muscular weakness

Joint pain

ea
h
Persistent oxygen requirement

Anxiety/depression
Sleep disturbances
PTSD
Cognitive disturbances (brain fog)
Headaches

Palpitations
Chest pain

Thromboembolism

Chronic kidney disease

Hair loss

| week12 | | 6months |

- i
- » -

Before symptom onset
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After symptom onset

Y

Nalbandian A, et al Nat Med. 2021



Spectrum of Post-COVID Conditions

Persistent
and New “Long
Chronic Haulers”
Symptoms "

New-Onset
Late
Sequelae

Post-Acute

Persistent
Symptoms

4-12 weeks

MIS-C

>12 weeks
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Courtesy of Alexandra Yonts, MD



Children’s National
Post-COVID Program Clinic (POCO)

Multidisciplinary clinic: Alexandra Yonts, MD - Director
= Core: ID, Psychology, PM&R

= G, Neurology, Pain Med, Rheumatology, Cardiology, Pulmonary
Eligibility

Children/Adolescents (< 21 years)

Prolonged or New, late-onset symptoms

> 12 weeks since infection
Lab confirmed (or lab confirmed contact) COVID

AAP News. 3//22 | « RT-PCR, Antigen, Serology
Wednesday affernoons at Main Campus
« ~2 hour appointments

Covid19LongitudinalCareClinic@childrensnational.org

O Children's National.
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Post-COVID Program Clinic by the Numbers

. DEMOGRAPHICS OF POCO PATIENTS
70 new patients evaluated as of 6/1/22

« 250+ referrals/inquiries
« 6-10 new referrals per week
« Booking into October 2022

W Asian HBlack B Caucasian Other

Median Age: 12 years (range 2-20)
Female > Male (60%)

Most patients from DMV
« National: FL, TX, NM, NC, CA, DE, OH

16%
Avg days from disease onset= 219 (Range 34-714 Hispanic/Latinx
(n=11)

Average # symptoms per patient = 10 (Range 2-22)
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POCO Clinic Post-COVID Presenting Symptoms (at intake)

»
N
L
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Future Clinical Research Questions: Post-COVID

= Racial disparities and issues of access to Long COVID care
- Pediqh’ic Phenotype qnd Risk chtors 3@." Patient-Led Research Collaborative for Long COVID ——

]

Patient-Led Research. Team:

et al. With:

= New testin g an d tools for dia agn osis . Long Covid Kids HQ #LongCovidKids #ProtectAllKids m—
- P | O .I.el e-l- O g g reg O -I-io n ( bt microc | O-I-S " ) UK-based, internatic;’r;atlrg::a::;:;;rzn;zfs & children living witrl
= Serum a mY| oid level Long Covid Families —
n M | 'I'OC h O n d ri O | fU n C ‘I‘l O n "J"Ve area nonprof]t that suppo'rls chl‘l(?ren_. caregive_rs_. and anyone whose
life h.as been disrupted by a triggered illness. We raise awareness and
= Endothelial damage and capillary dysfunction provide support
= Small fiber neuropathy PP from voluneer befors COVID-A9 PO o S8 il

Courtesy of Qlivia Lamanna

= Persistent viral proteins in tissues

Gy R i
= Pharmacologic management and/or treatment -- - . e

Repeat PPP sample
of voluntee

=  Anticoagulation
= Supplements

= Anfiviral therapies ---.
= Anfi-inflammatory tfreatments (IVIG, steroids)
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Pretorius et al. Cardiovasc Diabetol. 2021.

Various micrographs of PPP
From LongCOVID individuals




Pediatric COVID Outcome Study (PECOS

= Recruiting 1000 participants < 21 years of age
= COVID and MISC Survivors
= Symptomatic and Asymptomatic
= Hospitalized, Non-hospitalized
= Healthy Contacts

= 3-year follow-up study

= Detailed evaluation of heart, lung, quality of life
neurodev elopment and mental health
= Echocardiogram, Electrocardiogram, Cardiac MR

=  Pulmonary Function Testing, Chest/Lung Imaging
= Validated Surveys

Lab evaluafion of organ function

= Biorepository of Specimens
=  Antibody Responses overtime
= (Genetics of Disease
= T-Cell Responses
= Biomarkers of Severity

National Institute of
Allergy and
Infectious Diseases

Y¥,o Children's National

ChildrensNational.org/COVIDstudy



To date, 46% of target enrolled (460/1000)

Age distribution of first 200 Survivors* and Healthy Controls

40 1

30 1

o+

3

% 20 . Healthy Control

o . COVID-19 Survivor
10 - . . .

Interim data analysis in
. progress
5- 1 1 12 17 18- 21 * Excluding MIS-C from survivors
Age (years)
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@ Children's National.



Special Pathogens Isolation
Unit and Response Team

Acknowledgements:

Children’s National Teams for Emerging Infectious Diseases Response

Infectious Diseases and
Infection Control Divisions

Congenital Zika Program

n.é’&

Adré J. du Plessis Robert ulas
MBChB f 0, H T | Hll 1[ F Il
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MIS-C Taskforce

Infectious Diseases: DeBiasi
Cardiology: Harahsheh, Krishnan
Rheumatology: Srinivasalu, Tovis, Sule
Hematology: Suvankar,

Critical Care: Bell, Sharron

Hospitalist Medicine: Smith, Parikh
Emergency Medicine: Pershad, Kline
Lab Medicine: Delaney, Campos
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