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Objectives

• Pediatric COVID epidemiology

• Pediatric COVID vaccine options and 
indications

• Risks/Benefits/Safety
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Pediatric SARS-CoV-2 Epi
As of 10 Dec 2021

17 Dec 2021 GLB 4



COVID-19 Cases, US, by age group
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COVID-19 Cases, Oregon, by age group
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COVID-19 cases, by Region 10 (OR, WA, ID)

• Pfizer EUA 12-17y: 10 May 2021

• Pfizer EUA 5-11y: 29 Oct 2021
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Age 12-17 years

Age 5-11 years

Age 0-4 years
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Hospitalizations, by Age group
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https://covid.cdc.gov/covid-data-tracker/#new-hospital-admissions


Other considerations

• Seroprevalence age 5-11 yrs 38% (Sep 2021)

• Number of infections per reported case, 
ages 0-17yrs: Median 6.2 (4.7-8.9)

• Similar household transmission if index case

• Similar asymptomatic case status

• Like adults: non-white, non-Asian more 
likely to be hospitalized
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Multisystem inflammatory syndrome
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https://covid.cdc.gov/covid-data-tracker/#mis-national-surveillance. Accessed 10 Dec 2021

https://covid.cdc.gov/covid-data-tracker/#mis-national-surveillance


29 Oct 2021:
mRNA EUA for ages 5-11yrs
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ACIP Review

• Advisory Committee on Immunization 
Practices 2 Nov, 2021

• https://www.cdc.gov/vaccines/acip/meetin
gs/slides-2021-11-2-3.html

• Accessed 10 Dec 2021

17 Dec 2021 GLB 12

https://www.cdc.gov/vaccines/acip/meetings/slides-2021-11-2-3.html
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ACIP Meeting 2 Nov 2021; Pfizer slides. Accessed 9 Dec 2021

Vaccine Study



Vaccine Study
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ACIP Meeting 2 Nov 2021; Pfizer slides. Accessed 9 Dec 2021



Vaccine Study
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ACIP Meeting 2 Nov 2021; Pfizer slides. Accessed 9 Dec 2021



Study Timeline
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ACIP Meeting 2 Nov 2021; Pfizer slides. Accessed 9 Dec 2021

Median follow-up = 2.3 months 



Reactogenicity
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/07-COVID-Woodworth-508.pdf. Accessed 10 Dec 2021.

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/07-COVID-Woodworth-508.pdf


Percent population ≥5yrs of age fully vaccinated
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https://covid.cdc.gov/covid-data-tracker/#county-view|Vaccinations|Administered_Dose1_Pop_Pct|all. Accessed 10 Dec 2021.

https://covid.cdc.gov/covid-data-tracker/#county-view|Vaccinations|Administered_Dose1_Pop_Pct|all


COVID-19 Vaccination Metrics
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https://govstatus.egov.com/OR-OHA-COVID-19. Accessed 10 Dec 2021. 

https://govstatus.egov.com/OR-OHA-COVID-19
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https://www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html. Accessed 17 Dec 2021

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html


Safety
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/04-COVID-Oster-508.pdf. Accessed 10 Dec 2021.

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/04-COVID-Oster-508.pdf
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/04-COVID-Oster-508.pdf. Accessed 10 Dec 2021.

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/04-COVID-Oster-508.pdf


Benefit-Harm analysis mRNA vaccine & myocarditis*
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*myocarditis = myocarditis, pericarditis, myopericarditis

Gargano J et al, MMWR 2021



Benefit – Risk Stadium
COVID disease: 100,000 susceptible 
persons aged 12–29 years

Post-vaccine: 100,000 vaccinated 
persons (2-dose) aged 12–29 years
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1100 infections
56 hospitalizations

2 thrombotic events
1 death

6-25 cases myocarditis
<1 case MIS-C

# doses of steroids, abx
# long COVID

77 infections*
<1 hospitalization

0 deaths
1 post-COVID myocarditis

0 MIS-C, long COVID?
4 post-vaccine myocarditis

<1 VITT, <1 GBS

As of 17 Dec 2021: 6.48 million pediatric cases (age 0-17yrs); 1005 deaths

*assume 93% effectiveness
Gargano J et al, MMWR 2021



What about 5-11 year olds?

• No cases of myocarditis in trial

• Trial not powered to see rare side effects

• Not expected because myocarditis is rare 
before puberty
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• Quick review of VAERS reports since Nov 1, 2021

• Common:

– Adult dose (Purple) given instead of Peds dose 
(Orange Vial)

• What can your office do to avoid this?

– Vasovagal

• Common with children/teens

• Hydration, food prior to any vaccination

– Fever, headache, fatigue, rash 24h
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Vaers.hhs.gov accessed 9 Dec 2021



Pediatric vaccine studies
• Pfizer (mRNA)

– Phase 1, 2/3: age 5-12y; 2-5y; 6m-2y: RECRUITING
• Start Mar 2021; completion June 2024

– Pregnant women: ACTIVE, not recruiting
• Start Feb 2021; completion Aug 2022

– Immunocompromised adults and children: RECRUITING
• Start Oct 2021; completion Mar 2023

• Moderna (mRNA)

– Phase 2/3 age 12-17y, ENROLLMENT COMPLETE; no results posted; completion June 2022
– Phase 2/3 age 6m-12y: RECRUITING (>13,000 so far)

• Start Mar 2021; completion June 2023

• Novavax (Nanoparticle + Spike Ag + saponin-based adjuvant)

– Phase 3 ≥ 18y with expansion to 12-17y: ACTIVE, not recruiting (33,000)

• Start Dec 2020, completion June 2023

• Sinovac (inactivated SARS-CoV-2; NO EUA in USA)

– Phase 3: 6m–17y

• Overcoming2: vaccine effectiveness against COVID-19 or MIS-C
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Clinicaltrials.gov Accessed 9 Dec 2021
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/08-COVID-Oliver-508.pdf. Accessed 10 Dec 2021.

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/08-COVID-Oliver-508.pdf
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/08-COVID-Oliver-508.pdf. Accessed 10 Dec 2021.

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/08-COVID-Oliver-508.pdf
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/08-COVID-Oliver-508.pdf. Accessed 10 Dec 2021.

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/08-COVID-Oliver-508.pdf
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https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/08-COVID-Oliver-508.pdf. Accessed 10 Dec 2021.

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-2-3/08-COVID-Oliver-508.pdf


Vaccination safe during pregnancy
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Goldshtein I et al. Association between BNT162b2 vaccination and incidence of SARS-Cov-2 infection in pregnant women. 
JAMA 2021; doi:10.1001/jama.2021.11035

No significant differences in 
negative outcomes.Significantly less infection in vaccinated women.



Pregnancy and vaccination

• Observational study: Dec 17, 2020–Mar 2, 2021

• Vaccinated women had much higher titers than natural infection

• Breastmilk: 
– Boost in IgG, not IgA or IgM in vaccinated; elevated IgA after natural infection.

• Cord blood: 
– Spike- and RBD-specific IgG detectable 10 of 10 samples; more later from 2nd dose

• Prospective studies

– OHSU study enrolling: https://news.ohsu.edu/2021/04/15/ohsu-studies-impacts-of-
covid-19-infection-vaccination-on-immune-system-during-pregnancy-lactation

– MOMI-VAX (NIAIS/NIH) enrolling: https://idcrc.org/concept/studies.html

– University of Toronto; Ottawa Hospital Research Institute

17 Dec 2021 GLB 40Gray  et al, AJOG 2021

https://news.ohsu.edu/2021/04/15/ohsu-studies-impacts-of-covid-19-infection-vaccination-on-immune-system-during-pregnancy-lactation
https://idcrc.org/concept/studies.html


Vaccination safe preconception, 
pregnancy, lactation

• Debunked myth that Spike protein antibody binds syncytin-
1, involved in implantation and placentation

• Implantation rate in IVF not affected by vaccination vs 
natural infection vs neither

• Vaccination during pregnancy not associated with
increased pregnancy or delivery complications

• Self-reported miscarriage rates in vaccinated women 
similar to general population (~25%)

• Vaccination preconception or during pregnancy not 
associated with spontaneous abortion
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Girardi G, Bremer A. Obstetrics & Gynecology 2022;139:3-8. DOI: 10.1097/AOG.0000000000004636



Take aways

• Benefit of efficacious vaccines outweighs rare side effects

• Make sure clinic process to prevent incorrect vaccine administration

• Hand washing, respiratory etiquette, masking work!

• Reach out if questions: we are learning together

• IDSA Real-time Learning Network:

• https://www.idsociety.org/covid-19-real-time-learning-network/
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https://www.idsociety.org/covid-19-real-time-learning-network/


Questions?

• Phone number: 503-216-6050

• Fax: 971-282-0102

• Epic code for internal referrals: REF76B

• Include: Relevant history and clinical question
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Benefit – risk discussion

COVID disease
• COVID-19 cardiac involvement

– 1 case clinical myocarditis per 177 COVID-19 PCR+ college athletes; 
– 1 per 43 with any evidence of myocarditis (2.3% of 1,597) (Daniels, 2021)
– N=37: 9 clinical myocarditis, 8 probable subclinical myocarditis; 20 possible

• MIS-C U.S.
– 1 case MIS-C per 3200 SARS-CoV-2 infections <21 y (316 per million) (Payne, 2021)
– N=4,196: 60% male; 62% Hisp/BlackNH; 9y (IQR 5–13y)
– 37 deaths
– High-dose steroids, IVIG, immune modulators (anakinra), immune suppression, 

long-term follow-up with cardiology, stress test, neurologic? Long-term?

• Thrombosis
– 2–7% with COVID-19; 6.5–8% with MIS-C
– CSVT w/i 2 weeks of COVID-19 (hospitalized): 1 per 25,640 (39 per million)

• Secondary infections from glucocorticoids: 
– Unknown incidence: Aspergillus, mucormycosis, TB, etc

• Long COVID: Sx >4 weeks after COVID-19 infection
– Unknown incidence in children
– N = 129 PCR+ surveyed: 50% ≥1 symptom 120d later; 42% of these affected daily 

activities; 3 MISC, 2 myocarditis (Buonsenso, 2021, preprint)
– Fatigue, muscle/joint pain, headache, insomnia, respiratory problems, palpitations

Post-vaccine
• Local and systemic symptoms of immune response: self-limited

• Myocarditis post-vaccine
– 1 per 79,365 second dose (12.6 cases per million) among persons aged 

12–39 yr (N=26 in 3.4 million doses)
– Rapid recovery. No deaths, transplants, no multi-system involvement

• Vaccine-induced thrombocytopenic thrombosis
– UK: 1 per 126,582 vaccinated (7.9 per million) (Astra-Zeneca)
– US Females aged 18-49y: 1 per 142,857 vaccinated (7 per million) (J&J)

• Guillaume-Barré
– Imbalance in mRNA vaccine studies, not borne out in post-EUA vaccination
– J&J: 100 VAERS reports only; 12.5 million doses (1 per 125,000 doses)
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https://www.cdc.gov/mis/cases/index.html. Accessed 9 Jul 2021
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-06/05-COVID-Wallace-508.pdf. Accessed 11 Jul 2021
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https://www.cdc.gov/mis/cases/index.html
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Let’s talk about confidence

• Most people are confident about vaccines
– Local successes: Native Hawaiian/ Pacific Islander and Asian 

communities in Oregon by established outreach and grass-roots

• Natural disease vs vaccine side effects

• More pharmacies, physician offices

• Motivational interviewing, keep door open

• CATCH UP on OTHER DELAYED VACCINATIONS
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Other Treatment Updates
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EARLY mild/mod disease & post-
exposure prophylaxis

• Bamlanivimab + etesevimab (EUA, Eli-Lilly)

– Spike protein monoclonal AB
– Neonates, infants, pediatrics (Dec 3, 2021)

– <12yrs or <40kg, weight-based dosing
– NO data on efficacy (no hospitalization/death)

– Safety “same as adults”: infusion-related

• Casirivumab + imdevimab (EUA, Regeneron)

– Spike protein monoclonal AB
– >=12yrs AND >=40kg
– Benefit/safety extrapolated to peds

17 Dec 2021 GLB 50https://www.fda.gov/media/145802/download. 
Accessed 10 Dec 2021

https://www.fda.gov/media/145802/download


Indications for mAb
• Unvaccinated or likely to have a suboptimal vaccine response
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https://www.fda.gov/media/145802/download. 
Accessed 10 Dec 2021

https://www.fda.gov/media/145802/download


LATE disease after hospitalization, 
oxygen requirement

• Remdesivir

• Steroids

• Tocilizumab (>=2yrs old)

• Baricitinib (>=2yrs old)
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Others

Not enough data for or against

• Fluvoxamine

• Inhaled budesonide

• Ivermectin

Recommend against the use

• Colchicine

• Convalescent 
plasma

• Hydroxychloroquine 
or chloroquine

• Lopinavir/ritonavir

17 Dec 2021 GLB 53


