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Do We Need a Vaccine for Children?

 |nitial Impression: Children don’t transmit virus

* Less frequently symptomatic, uncertainty about impact of school closures

e Current Knowledge: Children do transmit SARS-CoV-2, just relatively less frequently
(Clinical Infectious Diseases ‘},%I[)SA H SARS-CoV-2 Transmission and Infection Among Attendees of an
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Do We Need a Vaccine for Children?

.2., inadequate hosp., inadequate deaths)

Characteristics of and Important Lessons From et e s
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Do We Need a Vaccine for Children?

e |nitial Impression: Children don’t get sick (e.g., inadequate hosp., inadequate deaths)

Thr KEW ENGLAND JOUFENAL of MEDICINE The NEW ENGLAND JOURNAL of MEDICINE

OREIGINAL ARTICLE

ORIGINAL ARTICLE

Multisystem Inflammatory Syndrome M_ultisystem .Inﬂammamry Syndrome
in Children in New York State in U.S. Children and Adolescents

L.R. Feldstein, E.B. Rose, 5.M. Horwitz, ].P. Collins, M.M. Mewhams, M.B.F. Son,
Elizabeth M. Dufort, M.D_, Emilia H. Koumans M.D_ M.PH. J'W. Newburger, L.C. Kleinman, 5.M. Heidemann, AA. Martin, A.R. Singh, 5. L,
Eric |. Chow, M.D., M.P.H., Elizabeth M. Rosenthal, M.P.H. k.M. Targuinio, P. Jaggi, M.E. Oster, 5.P. Zackai, . Gillen, AJ. Ratner, R.F. Walsh,
Alison Musa, M_P.H_, Jemma Rowlands, M_P.H., Meredith A. Barranco, M.P.H J.C. FiEgE{Eﬂd, B4 ﬁg-gnaEijanl H. Alharash, 5. Doymaz, K.M. Clouser,
Angela M. Maxted, D.V.M., Ph.D. Eli 5. Rosenberg, Ph.D., Delia Easton, Ph.D., ].5. Giuliano, Jr., A. Gupta, R.M. Parker, AB. Madduwux, V. Havalad, 5. Ramsingh,
Tomoko Udo, Ph.D., Jessica Kumar, DO, Wendy Pulver, M.5., Lou Smith, M.D., H. Bukulmez, T.T. Bradford, L.S. Smith, M. W. Tenforde, C.L. Carroll, B.). Riggs,
Brad Hutton, M.P.H., Debra Blog, M.0., M.P.H., and Howard Zucker, M.D. SJ. Gertz, A. Daube, A. Lansell, A. Coronado Munoz, C.V. Hobbs, K.L. Marchn,
for the New York State and Centers for Disease Control and Prevention N.B. Halasa, M.M. Patel, and A.G. Randoiph, for the Overcoming COVID-15
Multisystarm Inflammatory Syndrome in Children Investigation Team? Investigators and the CDC COVID-19 Response Team®

Blarbidity and Mortality Weeldy Repart

COVID-19-Associated Multisystem Inflammatory Syndrome in Children —
United States, March-July 2020
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Do We Need a Vaccine for Children?

inadequate hosp., inadequate deaths)

Age detiibution (M = 44 572)

[Characteristics of and Important Lessons From _ - 280 yoars: 7% (W08 cases)
the Coronavirus Disease 2019 (COVID-19) Cutbreak in China + 2079 years: B7% (I8 680 cases)
Summary of a Report of 72 314 Cases FTom  sama rusished oiine Fecruary 24, 2020 * 1029 years: §% (3679 canes)

the Chinese Center for Disease Control and Prevention * 1010 yaors: 1% (343 canae)
« <10 youars: 156 (416 canes)

COVID-19 222 children
Age =18 yrs
Through 5/5/2021

Varicella 50 children per year
Age <15 yrs
Years 1370-1994
Rubella 17 children per year
All ages
Years 1966—1568

Hepatitis AT 3 children per year
Age <20 yrs
Years 1990-1955

Rotavirus 2060 children per year
Age <5 yrs
Years 19952007
Influenza 110-198 children per year
Years 2016 — 2020



Do We Need a Vaccine for Children?

* Initial Impression: Children don’t get sick (e.g.

Charac T-—1t1a[| csof ‘1I|r:] ll‘ll|hHT3tI‘|l ] essons From ""’*”':'l
5 20 9) Cutbreak in China
Summary of ; '!-:'[.:-::- tof 72 314 Cases FTOm  sama  puoisnedonine Feoruary 24, 2020
the Chinese Center [or Disease C |rr o] and Prevention

. Substantlal non-medlcal direct i | OVID-19

Linadequate hosp., inadequate deaths)
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Start Initial Vaccine Studies in Children

 Why pediatric studies?
» Differences in height, weight, body surface area, muscle mass, and fat distribution in children

* Need to understand reactogenicity, safe icity in children + establish the dose

e Delay in starting pediatric s

o

...begin pediatri din adults...”

* Perspective:
e Adult phase 1/ diting of Phase 3
* Vaccine devel

* Phase 2 and efficacy
e Pediatri

e Multipl
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ORIGINAL ARTICLE

Safety, Immunogenicity, and Efficacy of the
BNT162b2 Covid-19 Vaccine in Adolescents

Ph.D., Wicholas Kitchin, M0,

kobart W. Franck, jr., MO, Nicola P Kl
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ORIGINAL ARTICLE

Safety, Immunogenicity, and Efficacy of the
BNT162b2 Covid-19 Vaccine in Adolescents

Robert W. Frenck, jr., MO, Nicola P. Klein, M.D., Ph.D., Nicholas Kitchin, M.D.,
Alejandra Gurtrman, M.D., Judith Absalen, M.D., Stephen Lockhars, DM,
John L. Perez, M.0., Emmanuel B. Walter, M.D., Shelly Senders, .0,

Ruth Bailey, B.5c., Kena A, Swanson, PhD., Hua Ma, PhD,, Xia Xu, Ph.D., I‘
Kennsth Koury, Ph.D., Warren V. Kaling, Ph.D,, David Coaper, Ph.D.,
Timathy Jennings, 0.0, Denald M. Brandon, M.D., Stephen |. Thomas, M.D., 10 10 8 13 14 ﬂ 11

Ozherm Tareci, M.D., Dina B. Tresnan, DY .M., Ph.D., Susan Mather, M.D., 7 7
Philip B. Dermitzer, M.D., Ph.C., Ugur Sahin, M.D., Kathnn U. Jansen, Ph.D., 1 ] ; L 1 £ g B !
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Table 2. SARS-CoV-2 Serum Neutralization Assay Results 1 Month after Dose 2 of BNT162b2 among Participants

ORIGINAL ARTICLE

Safety, Immunogenicity, and Efficacy of the
BNT162b2 Covid-19 Vaccine in Adolescents

Robert W. Frenck, jr., MO, Nicola P. Klein, M.D., Ph.D., Nicholas Kitchin, M.D.,

Alejandra Gurtrman, M.D., Judith Absalen, M.D., Stephen Lockhars, DM,
John L. Perez, M.0., Emmanuel B. Walter, M.D., Shelly Senders, .0,
Ruth Bailey, B.5c., Kena A, Swanson, PhD., Hua Ma, PhD,, Xia Xu, Ph.D.,
Kennsth Koury, Ph.D., Warren V. Kaling, Ph.D,, David Coaper, Ph.D.,
Timathy Jennings, 0.0, Denald M. Brandon, M.D., Stephen |. Thomas, M.D.,
Ozherm Tareci, M.D., Dina B. Tresnan, DY .M., Ph.D., Susan Mather, M.D.,
Philip B. Dermitzer, M.D., Ph.C., Ugur Sahin, M.D., Kathnn U. Jansen, Ph.D.,
and William C. Gruber, M. D, for the C45910010 Clinmical Trial Group™

without Evidence of Infection.®

No. of
Participants

190
170

Geometric Mean 503 Neutralizing
Titer (95% CI)f

1239.5 (1095.5-1402.5)
705.1 (621.4-800.2)

Geometric Mean Ratio (95% Cl),

Age Group 12 to 15 ¥r vs. 16 to 25 Yri
12-15 yr

1625 yr

1.76 (1.47-2.10)

Table 3. Vaccine Efficacy against Covid-19 in Participants 12 to 15 Years of Age.®

% Vaccine Efficacy |

BNTI162b2 {95% CI)#

Efficacy End Pointy Placebo

Mo. of Participants
with Event/
Total No.§

0/1005

Mo. of Participants
with Event/
Total Mo g

16/978

Surveillance Time

(Mo. at Risk)q
0.154 (1001)

Surveillance Time
(Mo, at Risk)Y

Covid-19 occurrence at least 0.147 (372)

7 days after dose 2 in par-
ticipants without evidence of
previous infection

100 (75.3-100)

A

Covid-19 occurrence at least
7 days after dose 2 in par-

3 A
ticipants with or withowut evi-
dence of previous infection

0/1119 0.170 (1109) 18/1110 0.163 {1094) 100 [7&.1-100)

A

* Rasults are for the efficacy population that could be evaluated, which included all eligible 12.10-15-year-old participants who recewed two
doses of BNT162b2 or placebo as randomly assigned, with dose 2 received within the prespecified window, and had no major protocol de-
viations.

T Participants without evidence of previous infection were those who had ne serologic or virolegic evidence of past SARS-CoV-2 infection be-
fore 7 days after dose 2 (i.e., N-binding antibody testing [serum|] negative at vaccination visit 1 and SARS-CoV-2 not detected by NAAT [nasal
swab] at vaccination visits 1 and 2) and had negative NAAT results (nasal swab) at any unscheduled visit before 7 days after dose 2.

I The 95% confidence interval for vaccine efficacy was derived on the basis of the Clopper-Pearson method with adjustment for surveillance
time.

{ The number of participants with a first occurrence of Covid-19 at 7 or maore days after dose 2 and the total number of participants with data
are shown,

9§ Total surveillance time in 1000 person-years for the given end point across all participants within each group of participants who were at

risk for the end point is shown. The period for Covid-19 case accrual was from 7 days after dose 2 to the end of the surveillance period,



Pediatric Update

e Pfizer 12 — 17 year old study data
e March 31 Pfizer press release
e April 9 Pfizer submitted data to FD
e May 10 FDA expanded the
e May 12 reviewed and
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Pediatric Update

e Studies for those <12 years of age
e Age de-escalation
* Dose escalation/finding studies

e Pfizer — NCT04816643:

* September for data for 2 — 11"
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Pediatric Update

Studies for those <12 years of age
e Janssen?
e Novavax?

Some uncertainty about whether the FDA will grant an EUA for those <12
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Distribution challenges: Pfizer

Qo0 @

Clinical Considerations: Myocarditis and Pericarditis
after Receipt of mRNA COVID-19 Vaccines Among

Ongoing SafEty data review: Adolescents and Young Adults
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The zeal to develop and Emplement a vatcine 1o pre-
went coronavirus disease 2009 (00D ) infection has
beenexeptional. Operation WarpSpeed, the Trump 2d-
mineciration’s propodsl, ceeks to odoce hindseds of
milsons of doses of a vaccine by lanuary 2021, Recent
polls show as many a5 7006 of adulis in the United States
plan to get vaccinaied against COVID-9 once a vaccine
i areilalale | A Eousancs of sdults hove rigstensd 1o
participate as vohunteers in human challenge triaks to
e Up the development of & new vaocine

We anticipate that tihis fervor will eventually leadio
discussions about making a COVID-19 vacoine manda-
Ry, An obviows group o tagget for mandstory vaced.
niaticn s children, Mok only do we already mandate sey-
efal vaCCines for them to attend sChol, Dut sirategies
1o reopen schools of keep them open may be predi
catedon it

Soimse might suggest the cument S appioach (o
influenza vaocine should Inform our approsch 1o a
COVIDMD vaccing. no states misqure influsnza vaicing-

Should We Mandate a COVID-19 Vaccine for Children?

rnarsdate may be this only way 1o chiene the high herd
immunity threshold needed 10 provide wide comimui-
nifty protection. Comskder the measies vins. Ithasan Ry
al 12 ta 18: a5 5 resul, spprcodmatehy G729 1654 % of 1he
population must beimmune to prevent spread. This has
bean a-hieved by requiing 2 doses of measles vaocing
for children in all staies before erwoliment in school with
oty wisry Brnilid wings 15 opE oul.

Hather than resort 1o analpgies, we canuse 9 stan-
dand critena thal can hedp gude whether 2 COW0-19vad-
iz for children should be mandated (B *© These ori-
teviacan be divided into 3 catepories: 4 oitera related
o el wcicinee, 2 nedatisd 1o Ehe disoase, and 3 nelated to
implementation. Crdinarity, eachiof these critenawosld
e CofrshOered i etemiring wiether 3 vaccine should
Be rmarsdated Tor childran, although the wight gheen 1o
each ariterion may differ. In times of great public health
need, such a5 the present PandEmic, Roweye, we pio-
pose that each cribesion ontinds to b eyviaiaaded in mak-
irg wadcine peadicy, bt S criteria should be prioritined,

The criterion that should be preontized over all ath-

JAMA Pediatrics Published online September 14, 2020

Nevertheless, with these criteria as a framework, the only logical
conclusion is that we currently know too little about the performance
of any of the candidate COVID-19 vaccines or the epidemiology of
SARS-CoV-2 in children to make any firm judgments about whether a
COVID-19 vaccineshould be mandatoryin children. Yet, it is not too early
to begin integrating these criteria into our planning to help ensure we
get this decision right. Our nation’s children deserve as much.

Box. Criteria to Consider When Evaluating Antigens
for Inclusion in Mandatory School Immunization Programs

1

Vaccine related: Experience to date with the vaccine containing
this antigen indicates that it is safe and has an acceptable level
of adverse effects.

Vaccine related: The antigen is effective as measured by
immunogenicity and population-based prevention.

Vaccine related: The vaccine containing this antigen is as
cost-effective from a societal perspective as other vaccines
used to prevent disease.

Vaccine related: The vaccine containing this antigen should bear
some relationship to increasing safety in the school environment.
Disease related: The vaccine containing this antigen prevents
disease(s) with significant morbidity and/or mortality in at least
some subset of the population.®

Disease related: Vaccinating the infant, child, or adolescent
against this disease reduces the risk of person-to-person
transmission.”

Implementation related: The vaccine is acceptable to the
medical community and the public.

Implementation related: The administrative burdens of delivery
and tracking of vaccine containing this antigen(s) are reasonable.
Implementation related: The burden of adherence for the vaccine
containing this antigen is reasonable for the parent/caregiver.

@ Adapted from Washington State Board of Health, Immunization Advisory
Committee.”

b Adapted from Opel et al.®




Summary

Substantial burden in children including hospitalization, MIS-C, and
death

Substantial other impacts upon children (educational, social,
psychological)

Pediatric Vax data extending down to age 12, EUA for Pfizer, ongoing
safety evaluations

Pfizer and Moderna have ongoing trials in those <12 years of age
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