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Vaccines: Why Are Children Stuck in Neutral?
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Anderson et al, CID 2021 (Submitted for publication September 2020)



Share of reported coronavirus infections in the US that led to deaths, by age
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*Data includes all Covid-19 cases and deaths in the US from January 2020 to September 2021.

Source: Centers for Disease Control and Prevention
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Childhood deaths in the US from Covid-19 and other causes

Average annual deaths of children under 18 in recent years, from January through September

Covid-19* Flu and Heart disease** Drowning** Firearms** Motor vehicles**
pneumonia**

*Covid-19 deaths: January through September 2021
**Other deaths: Annual average from January through September across 2015 to 2019 (latest available data)

Source: Centers for Disease Control and Prevention '/m



Pfizer-BioNTech
(ages 6 months
- 4 years)

Moderna
(ages 6 months
-5 years)

Pfizer-BioNTech
(ages 5 years and
older)

Moderna
(ages 6 years and
older)

Novavax
(ages 12 years
and older)

Janssen*
(ages 18 years
and older)

1* Dose

1% Dose

1** Dose

1t Dose

1*! Dose

1** Dose

2" Dose!
(3-8 weeks after
1% dose)
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(4-8 weeks after
1% dose)

2" Dose*
(3-8 weeks after
1* dose)

2" Dose’
(4-8 weeks after
1* dose)

2" Dose’
(3-8 weeks after
1% dose)
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(At least 8 weeks
after 2™ dose)

Bivalent Booster Dose? * ©
(At least 2 months after last dose)

Bivalent Booster Dose? * ©
(At least 2 months after last dose)

Bivalent Booster Dose? 3 °
(At least 2 months after last dose)

Bivalent Booster Dose? * ®
(At least 2 months

after 1* dose)



Figure 1

Percent of Children With Completed COVID-19 Primary Series, by Age
Group
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2021 2022 years

NOTE: Data as of November 2, 2022. Children between the ages of 16-17 became eligible on December 11, 2020. Children between the ages of

12-15 became eligible on May 10, 2021. Children between the ages of 5-11 became eligible on November 2, 2021. Children under 5 became KFF
eligible for COVID-19 vaccination on June 18, 2022.

SOURCE: KFF analysis of data from the CDC COVID Data Tracker. - PNG



3 in 10 Parents of Children Under 5 Say They'll Get Them a
COVID-19 Vaccine ASAP Once Authorized for Their Age Group

@® Get them vaccinated right away Wait and see Only if required @ Definitely not

January 2022 3N% 29% 12% -
September 2021 23% 33% 1% _
July 2021 20% 40% 10% _

Kaiser Family Foundation, 2022




Are vaccines (in general) important?

Respondents who strongly agree (%)
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C Vaccines are important D Vaccines are important

Figure 1 Global trends in perceptions towards the safety of vaccines in November, 2015, and November, 2018

De Figueiredo et al, Lancet, 2020



Are vaccines (in general) effective?

Respondents who strongly agree (%)
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E Vaccines are effective F Vaccines are effective

Figure 1 Global trends in perceptions towards the safety of vaccines in November, 2015, and November, 2018

De Figueiredo et al, Lancet, 2020



Are vaccines (in general) safe?

Respondents who strongly agree (%)
B8 0-299 [E@30-399 [40-499 [50-599 [160-69-9 [70-79-.9 MM 80-89-9 MM 90-99-9

November, 2015 November, 2018
A Vaccines are safe B Vaccines are safe

Figure 1 Global trends in perceptions towards the safety of vaccines in November, 2015, and November, 2018

De Figueiredo et al, Lancet, 2020



Rates of Vaccine Hesitancy across U.S. ZIP Codes, December 2021

Rates of Vaccine
Hesitancy
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s | ) Hawaii &;

Larson et al, NEJM 2022




Why should We vaccinate ch||dren agalnst COVID-197




Fewer missed days of school

Fewer infections and deaths

Children benefit

from vaccination Fewer complications of infection
35 . ) (Long-COVID, myocarditis, MIS-C)

Reduced likelihood of spreading

COVID to family members and
others




KidCOVE

Operational Characteristics

6-11 years

2-5 years

>6 months

Part 1: Open label, dose escalation (25, 50,
100 mcg), age de-escalation (n=1200)

Part 2: Randomized 3:1 to receive vaccine or
placebo (n=4000 per age group)

Creech et al, NEJM 2022

The NEW ENGLAND JOURNAL of MEDICINE

“ RESEARCH SUMMARY ”

Evaluation of mRNA-1273 Covid-19 Vaccine
in Children 6 to 11 Years of Age

Creech CB et al. DOI: 10.1056/NEJMo0a2203315

CLINICAL PROBLEM

s 5 . . s " 3 Serologic R t Day 57
Vaccination of children against Covid-19 is an important B Bis Sesponse Segl

step toward protecting them from Covid-19 and con-
trolling the pandemic, but just one vaccine (BNT162b2;
Pfizer-BioNTech) is currently authorized in the United x
. o,
States for children 6-11 years of age. : 99.0 %

Children 6-11 years Adults 18-25 years
CLINICAL TRIAL mRNA-1273 50-ug dose mRNA-1273 100-ug dose
(95% Cl, 97.3 t0 99.8) (95% Cl, 97.1 to 99.8)

Design: An ongoing phase 2-3 trial, consisting of two

parts — open label for dose selection (part 1) and ob-

server-blinded, randomized, placebo-controlled expansion

(part 2) — examined the safety and immunogenicity of

the mRNA-1273 Covid-19 vaccine (Moderna) in U.S. and

Canadian children 6-11 years of age. 100+

Local and Systemic Reactions <7 Days
after Second Injection of mMRNA-1273

Grade n

Intervention: In part 1, a total of 751 children received
50-ug or 100-ug injections of the mRNA-1273 vaccine;
on the basis of safety and immunogenicity results, the
50-ug dose level was selected for part 2 of the trial. In
part 2, a total of 4016 children were randomly assigned
(3:1) to receive two injections (28 days apart) of vaccine or
placebo. Primary objectives, assessed in the randomized

Percentage of Participants

cohort, were evaluations of safety and of noninferiority of ol N . T e
x . v s . Any Systemic Injection-site Headache Fatigue
immune responses in the children relative to a comparison Reactioii Pain

cohort of young adults 18-25 years of age.

RESULTS

Safety: Adverse events within 7 days after injection were Geometric Mean Pseudovirus Neutralizing

usually grade 1 or 2; injection-site pain, headache, and Antibody Titer at Day 57
fatigue were most common. Through a median of 51 days 20004
after the second dose, there were no reports of death or 1600 (220 CLEL = 50)
vaccine-related serious adverse events. o (95% Cl, 1171-1443
»~ 12

Immunogenicity: The geometric mean neutralizing anti- ,‘:9 200
body titers and the serologic responses in children were
noninferior to those in young adults. 400

0

Children 6-11 years Adults 18-25 years

LIMITATIONS AND REMAINING QUESTIONS mRNA-1273, 50 ug mRNA-1273, 100 ug

= Longer-term follow-up for both safety and efficacy is
needed.

= Analysis of vaccine efficacy after two doses of vaccine was
limited by a small number of incident Covid-19 cases.

Links: Full Article | NEJM Quick Take



Pain at the injection site was common

A Local Reactions
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Creech et al, NEJIM 2022
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008 94 95 93 95
W Gradel W Grade2 M Grade3
g
8 75
Sc
£ .0
S0
a
w $ 504 48 24 47 30
B0 S
£3
7]
g2 19 17 16 18
Q. 12 12
-
o 11 11
-o“\'-o(&- o':}-o(:b o“\, o‘*‘m o“& 0{\’\, *o"&-o‘:‘% : 00'\’-00% 'o*&-o(‘w-o(‘\’ : o(‘m o“\’ N ‘Q-o‘:‘%
=) ") ") =) ") ") ) ») ") ) ») 3 \
& & & & & “ é e,‘}' & & & & & & & & ef} ef} & ec'
& .@\ﬁ).\@\%.\(\\ .(\\ .Q.\ (\\ {\\ & \(\\ﬂ).{(\\%.@\ O .\(\\ﬂ,.\(\\q’.\(\\ & '\\.-5 \(\\4\)\0\
dipo D {O '\,'{’\ 5’0 & 4 '\'\% '\,’\q’ @5}0 c,“"'oo '\7‘/’\ '\'{'\ &Qo r.,';'oo ‘\"D '\.’D d;po oépo '\',{’\ ‘d’\
Q¥ Q® QS}R‘ QS\_R" Q\"”' Q® e‘?‘ eV“ QT Q¥ QS;\" QS\_R" QP Q\'}QSQ?‘ Q_‘;‘?‘ QT Q¥ QSQ?‘ QS;‘?“
& ¢ <° ((\ & & & & & &
Any Adverse Pain at Injection Site Erythema Swelling Lymphadenopathy
Reaction

Creech et al, NEJIM 2022



Fatigue and headache were common after the 2" dose

B Systemic Reactions
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Fatigue and headache were common after the 2" dose

B Systemic Reactions
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Vaccine efficacy over the first 100 days is
similar to VE seen in adults.

A Covid-19, CDC Definition
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Placebo
W
mRNA-1273
- T T T T T T T 1
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20 30 40 50 60 70 80 90 100

Days since Randomization

CDC Definition: 1 systemic symptom
or 1 respiratory symptom PLUS
positive PCR

Vaccine Efficacy  Incidence Rate

(95% ClI) (95% CI)
% per 1000 person-yr
Placebo 117.1 (69.4-185.1)
mRNA-1273  88.0 (70.0-95.8) 14.0 (5.6-28.9)

Creech et al, NEIM 2022



Similar immunogenicity of mRNA-1273 one month
after a 2-dose primary series in all age groups

10000 -
1391 1402 1610 1410 1781
1000
Neutralizing
Ab
Geometric 100
Mean Titer/
Concentration
10
230
1
Study 301 Study 203 Study 204 Study 204 Study 204
Young Adults Adolescents Children Young Children  Infants/Toddlers
(18-25 Years) (12-17 Years) (6-11 Years) (2-5 Years) (6-23 Months)
Dose 100 ug 100 pg 50 ug 25 ug 25 ug
Geometric Mean Ratio
N AT 1.1 1.2 1.01 1.28
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Unresolved Issues for Pediatrics

) Do we have the right, ‘Goldilocks’ dose for pediatrics?
DOSIr\g Should we consider extending the primary series to >8
weeks?

What frequency of boosters will be required to prevent
hospitalization, severe disease, and long COVID?

Boosters

Myocarditis remains the most important AEFI; the exact
pathogenesis is still elusive.

Safety

Coadministration is allowed, but systematic data are only

CoadminiStration now coming in. Increased reactogenicity with some

vaccines may be observed.
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