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the choice of topic today was intentional

• March 11, 2020
• WHO declares pandemic
• NBA cancels season
• President Trump addresses 

nation
• Congress cannot pass 

coronavirus relief bill
• COVID Figures (US/World)

• Cases (1267/118000)
• Deaths (38/4300)

• March 11, 2021
• Three different vaccines 

available
• NHL, NFL to complete seasons
• President Biden addresses 

nation
• Congress passes coronavirus 

relief bill
• COVID Figures (US/World)

• Cases (29.3M/118M)
• Deaths (530K/2.63M)
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for the children we have lost

CDC.gov: 3.12.21 – 8:30am

N=22.1M N=390K



• CHOA Teams, Nurses, Staff, Physicians
• Special thanks to the ED / PICU / CICU teams
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will the kids be alright? - a prospectus
• Adults are Not Kids: The Unique Pathology of Pediatric SARS-CoV2
• Time Equals Data: The Trajectory of the Epidemiology
• Kids Are Often Not Alright: Organ Damage in SARS-CoV2
• The Pediatric COVID-19: Multi-inflammatory Syndrome in Children
• Stop the Blame! : Asymptomatic Carrier and Transmission
• The Future: The choir needs to preach
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Transmission/Communication of Virus across Hosts
SARS-CoV2 Spike Protein à Infiltration into Endothelium

Intracellular viral transcription
Pro-inflammatory messaging

Induction of host response – dysregulated immunity
End-organ effects





The Pathophysiology of SARS-CoV2
Are Children Unique?





But does the differential biology mean that 
kids do not get sick?

That the kids will be…alright?
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What do we know re: COVID and kids?

• Do we have any data?

3.12.21
10:28 am

Important to acknowledge:
Tremendous surge of “data”

Changes in understanding over time

Knowledge = ∫"#$# dt



Lancet June 2020 (Jan-Mar 2020 Data)

1st Report – Zhejiang (China)
Published in JUNE

N=36
Compared to SARS and H1N1

COVID in kids is “mild”



Broader Epidemiology from China
N=2133

Asymptomatic <10%
Critical < 2%

Most with mild-moderate



Like a petri dish of spread….



Early UK Systematic Review
Low Case Rate

Mild Symptomatology in Children



Multinational European Study
N=582

8% Required ICU
“Uncertainties”

“Early … more data urgently needed”



NY Collaborative
N=281

41% Required ICU
No associations with race and COVID
Kids with co-morbid disease à COVID



European Registry

Kids with co-morbid disease 
+ COVID = Mortality



DC-Washington Area
N=1000

Racial and Socioeconomic 
disparities DO exist with 

which kids are +



Early UK Neonatal Registry
N=66 (positive cases)

Maternal – neonatal spread “uncommon” 
“High proportion of Black/Asian/minority ethnic 

groups requires investigation”



• Maternal-Fetal

Italian Immunohistochemical study
Post-partum placental analysis

Viral infiltration in the placental endothelium
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JAMA 2020



Critical illness and Pediatric COVID

Multinational
“CAKE” Study

ICU Related Features and Support of 
Pediatric COVID

Looks like septic shock



French “PANDOR” Study
N=250

Older age, obesity, co-morbid conditions à
PICU and Severe COVID





• Special Groups – Previous Illness/Co-existing illness

Canadian Trials Group
42 studies, n=375000

Older age, obesity, co-morbid conditions 
à PICU and Severe COVID





Cardiac Injury with SARS-CoV-2 / COVID-19 

Slide Courtesy of S. Basu





SPARC: SARS-CoV2 and Pediatric AKI, Registry-Collaborative

• 58 participating centers
• 6 continents, 18 countries (USA, 

Canada, Mexico, Brazil, England, Italy, 
France, Spain, Germany, Serbia, Israel, 
Japan, S Korea, Turkey, Singapore, 
Taiwan, South Africa, India, Australia)

N=331
AKI – 41.4%
Severe AKI: 19.6%



Damania et al, Curr Opin Peds 2021
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Damania et al, Curr Opin Peds 2021



MIS-C / PMIS-T









MIS-C / PMIS-T
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Are the Children the Vectors?



• Can we blame?



• Can we blame?



Comparison of onset of 
symptoms and duration 
with test positivity

Majority of kids are 
symptomatic at diagnosis or 
shortly thereafter



• Can we blame?



Are the Children the Vectors?

• Can we blame?
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The Future
Addressing the Knowledge Gap

• In the absence of a pediatric vaccine…
• Are we prepared to continue working in our own pandemic?

• Significance is compounded by:
• Less spotlight
• Less industry sponsorship (remember H1N1?)
• Growing “ease” and sentiment of “I’m over it”
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Cardiovascular Outcomes in MIS-C

Normalization within 30 days:
LV systolic dysfunction ~ 91%

Coronary aneurysms ~ 79%

Outpatient pediatric cardiology follow-up:
1-2 weeks following hospital discharge then 4-6 weeks following initial visit

Further follow-up & management based on clinical status and echocardiogram findings





Can the kids play?

Kim et al (2021)



Dean et al (2020)



Mental Health for Children
What is the residual effect of a pandemic?

• What are the long-lasting effects of:
• Being quarantined
• Wearing masks
• Not being in school
• The virus??

• On Children…
• On Adults…









Emory + Children’s COVID-19 Dashboard
COVID FORCE Team

Leadership: Stacy Heilman, PhD & Ann Chahroudi, MD, PhD
Committee meets to discuss new project submissions and guide 
investigators to new collaborators/existing IRB’s to capitalize on 
expertise and conserve resources. 

Investigators, Studies, Publications, Awards
& Proposals  At-a-Glance

PIs with COVID-19 projects underway or in 
development within DOP/Children’s Healthcare of 
Atlanta (see slide 3)

-19 of these PIs are leading more than one 
project 
-PIs represent 22 different 
Divisions/Specialties

Studies from all phases (early development to 
IRB-approved clinical trials) being tracked by 
COVID FORCE 

COVID-19 Publications (see slides  6-14)

Proposals submitted by DOP faculty as PI or 
MPI totaling $100M and received $54M in awards
(see slides 15-19)

Proposals submitted by DOP Faculty as co-
investigators totaling $48M & received $12M in 
awards (see slides 20-21)

Intramural awards for DOP Faculty (see slides 
22-23)

19

70

72

Children’s  Provider and Staff
Vaccination Status

Wilbur Lam, MD, PhD, and Greg Martin, MD, 
received a $31 million NIH supplement to lead 
the national effort in testing validation through the 
Atlanta Center for Microsystems Engineered 
Point-of-Care Technologies (ACME POCT).

RADx Test Validation Core Organization

Leadership Core

Clinical 
Specimens Core

Viral Testing 
Core

Clinical Lab 
Validation Core

Regulatory Core Chief Operating 
Officers

Biostats & 
Evaluation Core

RADx Testing Update:

Test 
Site:

Go-
Live 

Date:
Updates:

Enrolled:
(as of  12/7

Satellite 
Boulevard 
Drive-
Thru

6/22/20

• 8 devices 
tested 

• 1000th patient 
enrolled in 
August

• Interim results 
look promising

• Egleston ED 
has begun 
enrolling for 
the UMass
study so far 
contributing 5 
patients

Egleston 
ED 7/13/20

Scottish 
Rite

7/16/20

Total 
Enrolled:

3242

31

125

3398

New COVID Seminar Series
Co-sponsored by CCIV and CCTR  and ACME-POCT

(see slide 6)
Virtual seminar series to highlight COVID research at Emory & Children’s.  
Each seminar will be 1 hour with up to three talks per seminar.  Speakers 
are invited to share their research in a 10-15 minute  talk.  Click here to 
submit your interest and availability/nominate someone to present.

17

Data as of 3/8/21

• 8,031 COVID-19 vaccines to employees 
and physicians. 

• Both Pfizer and Moderna vaccines are 
being administered

95

60

We enrolled our first participants at Atlanta 
Public Schools on 3/4/21 alongside the 
adult team and the RADx Tech Program will 
continue working into 2022

https://cimit.net/web/acme-poct/home
https://nam03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.surveymonkey.com%2Fr%2FWPMFR3M&data=02%7C01%7Cbarbara.kilbourne%40emory.edu%7C75bc5c2a906c4c9ca9a008d84911f16c%7Ce004fb9cb0a4424fbcd0322606d5df38%7C0%7C0%7C637339688754820967&sdata=1YpR2oifB72%2FQXdtdcmEKyx%2F%2BdZeZiEIUhNwv8bBXrk%3D&reserved=0


COVID-Related Research
3D Printed PPE 
• Over 1 million face shields donated to protect healthcare workers nationwide
• Current capacity 160K face shield per week
• $2M Aflac, Inc. gift

Drug Discovery
• Designed a large randomized controlled study of remdesivir versus 

baricitinib plus remdesivir (ACCT).
• FDA authorizes EUA for baricitinib/remdesiver combo use for 

COVID-19 treatment in hospitalized adults and pediatric patients

Multisystem Inflammatory Disease
• 566 patients with symptomatic disease due to SARS-CoV2 seeking care
• 130 hospitalized
• MIS-c in 22 patients (majority are PCR-, serology positive)
• MIS-C serology manuscript was formally accepted to Pediatrics Journal

Provider Immune Response
• Study aims to determine prevalence of 

antibodies to COVID-19 in healthcare workers

Vaccines for SARS CoV-2
• Moderna – Emory participated in all three phases and enrolled 700 in Phase 3 showing vaccine as 94.5% effective
• Janssen – Emory recently began enrollment for this first Phase 3 single dose trial
• 8,031 employees, clinical staff and physicians vaccinated. 
• Both Pfizer and Moderna vaccines are being administered

RADx Testing & Test Core
• Dr. Mimi Le new Technical Director of Children's Clinical Translational 

Discovery Core (CTDC) 
• We enrolled our first participants at Atlanta Public Schools on 3/4/21 alongside 

the adult team 
• The adult team enrolled over 1,000 participants by the end of December 2020
• The peds team enrolled close to 3400 participants by the end of February 

2021
• 34 devices tested

COVID-19 Publications
• 72 Publications
• Evan Anderson’s Vaccine study featured in New England 

Journal of Medicine

COVID-19 Research Proposals
• 70 proposals submitted totaling $100M in funding 
• A total of 60 PIs with COVID-19 projects already underway 

or in development 

COVID-19 Research Grants
• 19 grants awarded to date totaling $54M
• $31 million NIH with additional supplement of $18.2M to lead the 

national effort in testing validation (RADx)

Serology and Neutralizing Assays
• Ongoing immunological studies of innate and adaptive immune responses in 

acute and convalescent patients
• Plasma infusion therapy
• Various diagnostic development projects

Research
COVID-19 
Response

As of 3/8/21
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Conjecturae.
1. Kids have unique pathophysiology
2. Data has shifted considerably, pediatric SARS-

CoV2 exposure deserves respect!
3. Organ dysfunction can be significant in children
4. MIS-C…the pediatric shockwave
5. Kids should not be blamed!
6. The kids WILL be alright – but it’s up to us
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