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Disclaimers

= This presentation is intended to-provide current and
accurate information. Its content is not intended to be a
substitute for professional medical advice, diagnosis, or
treatment. |

= Information on COVID-19 and the SARS-CoV-2 virus is
rapidly changing, at times daily.

= Dr. Yager has no financial, commercial or promotional
iInterest to declare.
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Topics to be covered:

1. Review the latest COVID-19 vaccine products and available data
on their respective safety and efficacy.

2. Discuss clinical considerations that guide the use of COVID-19
vaccines and boosters in children and adolescents.

3. Explain how emerging SARS-CoV-2 variants may impact vaccine
efficacy and future vaccine development.

4. Identify barriers to COVID-19 vaccine confidence and create
effective communication strategies when conversing with patients
about COVID-19 vaccination, particularly in children and
adolescents.
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COVID-19 Cases in U.S. as of April 4, 2022

' ‘ 4 CDC
Total Cases: 80,031,627
(25,538 7-day average) |

1.2M

1K

Total Deaths: 979, 610
(537 7-day average)
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References: CDC. “COVID-19 Cases in the US Reported to the CDC, by State/Territory”.
https://covid.cdc.gov/covid-data-tracker/#cases_casesper100klast7days 4
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Hospital Admissions with COVID-19 as of April 3, 2022
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References: CDC. “New admission of patients with confirmed COVID-19, Unites States”.
https://covid.cdc.gov/covid-data-tracker/#new-hospital-admissions 5




COVID-19 Vaccines Administered

Mumber of People Fully Vaccinated
in the U.5. by COVID-19 Vaccine

Series Type % US population
Total 65.6%
=5 years of age 69.8%

Moderna 2-dose
75,876,160

=12 years of age 74%

J&)fJanssen single dose
16,278 997

Yaccine Series Type

= 18 years of age 75.5%
it = 65 years of age 89.2%

1] 208 ETHT BUM FET 1000 1200
Tatal Mumber of People Fully Vaccinated

Reference. CDC. https://covid.cdc.gov/covid-data-tracker *Data as of April 5,2022 6




COVID-19 Booster Dos_es Administered

Number of People with a Booster Dose
in the U.5. by

COVID-19 Vaccine Type % fU"_V VaCCinated
Pfizer-BioNTech Tota I 45 %

54,305,221

o 212 years of age 46.8%

2 42,264,813
= 18 years of age 48.5%
By
" > 65 years of age 67.5%
o
0 10 20 S0 40 T I

Total Number of People with a Booster Dose

Reference. CDC. https://covid.cdc.gov/covid-data-tracker *Data as of April 5, 2022 7
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Available COVID-19 Vaccines

Pfizer-BioNTech Moderna J&J/Janssen
Brand name Comirnaty Spikevax -
BNT162b2; mRNA in mRNA_.12.7:.)’; Ad26.COV2.S; non-replicating
Platform . : mRNA in lipid :
lipid nanoparticle : human adenovirus/DNA
nanoparticle

Primary Series

Two doses; 21 days

Two doses; 28 days

One dose

Ages recommended 5+ years old 18+ years old 18+ years old
FDA FDA EUA
US Approval Status (16+ yo) (18+ yo) (218 yo)

Fully vaccinated

2 weeks after 2nd dose

2 weeks after 2nd dose

2 weeks after 1st dose

VE (ancestral)

95% severe disease,
86% infection

97% severe disease, 92%
infection

86% severe disease, 72%
infection

VE (Omicron)

72% severe disease,
44% infection

73% severe disease, 48%
infection

57% severe disease, 33%
infection

Booster eligible

5 months after last dose

5 months after last dose

2 months after last dose

Booster types

18+: Pfizer or Moderna
12-17: Pfizer

18+: Pfizer or Moderna

18+: Pfizer or Moderna

Reference. CDC. Different COVID-19 Vaccines; IHME. COVID-19 vaccine efficacy summary
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NVX-C 0V2373 | NOVAVAX,

= Protein subunit vaccine

« Baculovirus produced Spike protein nanoparticles o j :Tm]:;l,l,llr;m' :’TH
(same tech as FluBlok flu vaccine) % £ > didtindine s & .5 Sutd ¢
+ rSARS-CoV-2 spike generated in prefusion Pend’ il ’:%
confirmation and protease resistant £ i
« Matrix M adjuvant (saponin-based) 5%? {f
. Stored and stable at 2° to 8° C - i

= |mmunogenic and protective in pre-clinical
NHP studies

= Phase I-2: May 2020; 131 individuals

» Safe and well-tolerated: injection site pain; fatigue,
headache, muscle pain

» Two-dose 5-ug adjuvanted regimen induced titers of
anti-Spike antibodies exceeding convalescent serum

Virus emelope

SEOeeeOD

References: Guebre-Xabier M et al. 2020. NVX-CoV2373 vaccine protects cynomolgus macaque upper and lower
airways against SARS-CoV-2 challenge. Vaccine. DOI: 10.1016/].vaccine.2020.10.064 ; Keech C et al. 2020. Phase

1-2 Trial of a SARS-CoV-2 Recombinant Spike Protein Nanoparticle Vaccine. NEJM. DOI: 9
10.1056/NEJM0a2026920
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NVX-CoV2373: Phase lll Studies

CRILIRAL ARTICLE

Safety and Efficacy of NVX-CoV2373 Covid-19 Vaccine

Paul T. Heath, F.RCPCH, Eva P Gahiza, M.B., B.5., Dawid M. Baxtes, M.D., Pl Mara Bathte, MO, Ph.D., Duncan Browne, M.D,, Flona Burns, Phul,, Davd R
Chadwick, Ph.D., Rebecca Clark, M.B., Ch.B., Cathenine Casgrove, PhD., james Galloway, Ph.D., Anma L. Goodman, D.Phil, Amardeep Hear, M.B., Ch.B., g1al,, for the
0N9ntoV-107 Study © .r-_.|_|||'

« 15,187 individuals over 33 sites in the UK; enrolled between September 28 to
November 28, 2020

- Participants were randomly assigned in a 1:1 ratio to receive two 5-ug doses of
NVX-CoV2373 or placebo (normal saline) administered 21 days.

« Safety was assessed in all the participants who had received at least one dose of
NVX-CoV2373 or placebo. Solicited local and systemic adverse events were
summarized according to the toxicity grading criteria of the Food and Drug
Administration (FDA).

* Primary end point was the vaccine efficacy against the first occurrence of
virologically confirmed symptomatic mild, moderate, or severe Covid-19 with onset
at least 7 days after the second dose

Reference: Heath PT et al. 2019nCoV-302 Study Group.'Safetv and Efficacy of NVX-CoV2373 Covid-19 Vaccine. N 10
Engl J Med. 2021 Sep 23;385(13):1172-1183
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NVX-CoV2373: Phase lll Studies ¢ st

Table 1. Damegraphlc and Clinlgal Characterlstlcs of the Partlcipants at Bagsallme [Par-Protecal Eficacy Populatioa],
MVE-CoW2373 Placcho All Participants
Characherisii M =020 [M=7019] (H=14039)
tdedian age {range) — 1 5é (1884} 56 [LE-R4]) S [1E-24}
Ape groug — no. 13 ]
st gy WYL ARG « Study included diversity of
=6 1G53 1278 L R ELTHRFIE: ] . .
e racial/ethnic groups
kale 3600 {51.4) 3629 (517 7238 [51.6) .
°
Fernale 3411 {4E6) 1350 [£2.3) ER1 (45.4) Older medlan age (56 yrS)
Kzoe ar gbanic grodp — Ao gt . . . e .
i Gt G R Incluq.ed individuals Wlt!'l health
Black 26 {04} 26 [0.4) 52 {04} conditions know to be risk
Sk i : 413
b A L iee] 1123 factors for severe COVID-19
Hispanic ar | akins LER{IE-E 51 LY 1180 E)
Muthple races MLy S5 (0.4) b BT
Dther q 401} & [3.1) 18401}
MGt reparted ar missing cat 59.11.3} &l 11.2] g e i d
Eedy-mass Index =30 — na. (801 1754 125.4) 1883 [2E.5) I e
Coexisting condition - nao, (%83
Tas 31T 4.4 1143 [£4.5) E260 144 E)
T 3803 {55.6) IBTE (55.7) 7T {55.4)

* Aace ar ethaic graup was reporied by fbe paricipants, whe could have listed mone than cne calegary

T The kadysrass index is the weight in Rlaprams divides by the square of the heipht in meters, & vaue af mors: than 30
15 considered ta mdicate chesity.

T Comusting conditices that ware classifeed by the Conters for Biseese Cordre’ and Pravenbion as risk Soioes for seeene
Covid-1% incluced dhreaic respiratory, casdiac, remal, ncuralopic, hepatic, and immunooaompremising oondihons as well
an alesily

Reference: Heath PT et al. 2019nCoV-302 Study Group.'Safetv and Efficacy of NVX-CoV2373 Covid-19 Vaccine. N
Engl J Med. 2021 Sep 23;385(13):1172-1183

11
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NVX-CoV2373: Phase lll Studies ©

Reference: Heath PT et al. 2019nCoV-302 Study Group.'Safetv and Efficacy of NVX-CoV2373 Covid-19 Vaccine. N
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» Systemic adverse events were
reported more often by
younger vaccine recipients
than by older vaccine
recipients

* More often after the second
dose

* Myocarditis reported in 1
vaccine recipient

Engl J Med. 2021 Sep 23:385(13):1172-1183
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NVX-CoV2373: Phase lll Studies ¢ st

Subgroup Placebo NVX-CoV2373 Vaccine Efficacy [95% Cl)
mo., of events fno. ot nik %

Per-protocol population 86/7019 10/7020 —a— ' 89.7 (80.2 to 94.5)
Intention-to-treal population 1417570 427569 —p— o 04 (583 e 19.1)
Age E

18 to <65 yr 875062 9/5067 —at | 80.8(79.7 10 95.5)

=65 1o B4 yr 9/1957 11953 - +—i 589 (20.2 to 99.7)
Race ;

White 85 /6635 3/6625 —at 1 90.7 (80.8 to 96.1)

Other 8/297 /302 s ' 75.7 {-216 10 97.5)
Variant :

Non-B.1.1.7 287020 1/7020 —{ 96.4 (73.8 10 99.5)

B.LL7 587020 &/7020 —— ¢ 363 (71310 93.5)
Coexisting illness :

Yes 333141 3/3117 ——a— 909 (70.4 10 97.2)

Mo 631/3876 7/3903 —at | 89.1 (76.2 to 95.0)

--iliﬂ' -iﬂ EF IIU ;ﬂ lﬁlﬂ H:ﬂ 11:'.I'|:|

« 89.7% effective against symptomatic Covid-19 caused by both B.1.1.7 and non-B.1.1.7
variants (pre-Delta and Omicron).

* No hospitalizations or deaths were reported among the cases of infection in the vaccine
group.

Reference: Heath PT et al. 2019nCoV-302 Study Group.'Safetv and Efficacy of NVX-CoV2373 Covid-19 Vaccine. N
Engl J Med. 2021 Sep 23;385(13):1172-1183

13
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NVX-CoV2373: Phase lll Studies ¢ st

ORICINAL ARTICLE

Efficacy and Saftcty of NVX-CoV2373 in Adults in the United States and Mexico

Lisa M. Dunkle, M., Karen L Kotloff, M0, Cynthia L Gay, M0, MEH., Germdn Anez, M., Jeffrey M, Adelglass, M0, alejandro Q. Barrat Hermdndez, M0, Wayne
L. Harper, M., Daniel M, Duncanson, M., Monica & Mcarthur, 6.0, PhD, Diana B Hloresow, MO, B, Scon MeClelland, MDD, MEH., Veronica Garcia-kragosa,
M.D, eral, for the 2019nCoV-300 Study Group®

«  PREVENT-19: 29,949 individuals over 119 sites in US and Mexico; enrolled
between December 27, 2020 and February 18, 2021

» Participants were randomly assigned in a 2:1 ratio to receive two 5-ug doses of
NVX-CoV2373.or placebo (normal saline) administered 21 days apart.

« Safety was assessed in all the participants who had received at least one dose of
NVX-CoV2373 or placebo. Solicited local and systemic adverse events were
summarized according to the toxicity grading criteria of the Food and Drug
Administration (FDA).

* Primary objective was to determine vaccine efficacy against RT-PCR-confirmed
Covid-19 occurring at least 7 days after the second dose

Reference: Dunkle LM, Kotloff KL, Gay CL, et al. Efficac{/ and Safety of NVX-CoV2373 in Adults in the United States

and Mexico. N Engl J Med. 2022;386(6):531-543. doi:10.1056/NEJM0a2116185 14
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NVX CoV2373 Phase lll Studies @ kit
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Reference: Dunkle LM, Kotloff KL, Gay CL, et al. Efficac{/ and Safety of NVX-CoV2373 in Adults in the United States
and Mexico. N Engl J Med. 2022;386(6):531-543. doi:10.1056/NEJM0a2116185

15



ALBANY COLLEGE OF PHARMACY

AND HEALTH SCIENCES

NVX-CoV2373: Phase lll Studies kit

A Lo
Torrmr e mt e Solicited local and systemic adverse events were
= _ . predominantly mild to moderate and transient.
wwsp |-« More frequent in vaccine group and more reported
T e 77 after dose 2
B s L] . L] L] L]
R S * Local: tenderness and injection-site pain; lasted 2
g | o= . days or less
= ' « Systemic: headache, myalgia, fatigue, and malaise;
| : lasted 1 day or less
il '2'-'.:1"'1-1';'.'1'.;1 'BRETEE e Fever was rare
TN 5 =  No evidence of anaphylaxis, GBS, myocarditis,
R [y pericarditis, or thrombosis with thrombocytopenia

Reference: Dunkle LM, Kotloff KL, Gay CL, et al. Efficac{/ and Safety of NVX-CoV2373 in Adults in the United States
and Mexico. N Engl J Med. 2022;386(6):531-543. doi:10.1056/NEJM0a2116185

16
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NVX-CoV2373: Phase lll Studies ¢ st

O Asalysss of Covid-19 Due to Noa-VOC and Mes- YOI SARS-Cov-2
Par-Profoco] Eficacy Analysis Pogulatios)

s, 1000

! Parcho

' S L

E :-.I-gi — NV L2217 ] L

“UL a4 4 % o4 ow * VOl posses markers associated with changes to

—m ey e e o Qmereaton Pered binding, transmission, or neutralization
Hacebo E1&) TEI9 ROAR  SME A&7 JEM QESy 20 B O . g wge
NGO T3 16T 1S 0 1L B M 17 « VOC: evidence of increased transmissibility,
Mow of Evests ¥ . . T
Potbo ¢ 5 &+ ®w B p oD oW disease severity, or reduced neutralization

» Alpha variant was dominant VOC

E Anabpiis of Covid-19 Due io VO£ ar VOH |Per-Proiccel Eficacy
Anabysis Pegrulatace)

oy . VE against alpha= 93.6% (95% CI, 81.7 to 97.8)
i ] e - VE against VOC/VOI= 92.6% (95% Cl, 83.6 to
§ o 7~ 96.7)

Days simce Start of Observation Period

Bo, a2 Risk

PlicEres L1400 7819 698 R 4ET B0 105 X
BELCoVIATY 1P ALE LE7PE2 L6 EES 15300 I1450 6951 Jad) e
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Flarera ] 1] 17T Il L7 ] df 4] al
MYELoVTIT ] (] 2 ]

Reference: Heath PT et al. 2019nCoV-302 Study Group.'Safetv and Efficacy of NVX-CoV2373 Covid-19 Vaccine. N 17
Engl J Med. 2021 Sep 23;385(13):1172-1183
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NVX-CoV2373: Phase lll Studies ©

Analysis Group MNVX-CoW2373 Placebo Vaccine Efficacy [95%. CI)
g, pfeents g, ot sk (56
Per-protocal fl"l'ln:.ac_:,. .a.r:al:,lsi:, L14717,31240.1) BEAE140 (0.4) [ 804 [E2.9-94.6)
populatian
Full amralysis popuelation 16718584 (0.1) B49,09 144 10,4 —— 39,3 (B1.6-93.8)
Subpraups
Age of 18-64 yr 12/15,264 (01)  61/7194 {0.8) e 51,5 [84.2-95.4)
kT
Male 5 /8050 (0,1} 234131 {0.6) ———j 50,9 [76.0-96.5)
Fermule 9/2262 [0.1) 40,4009 {1.0) i 50.0 {79.3-95_1)
Race
‘White Ldf13,14040.1) AEra 184 (0.4 i d9.4 [B00-94.4)
Black GfIE53 (0.0} 205 (308 10,0 {639 10,0}
Man-White ZADER (<011 1471811007 ————— 035 {F1.7-905)
Ethnic group
Hispanic ar Lating 83733 [0.3) 'I.]||'17"5] 0.5 | &7.3 {18.7-B6.8)
Mat Hispanic or Lating 613,538 (<1} 5276379 [0.8) —— 95.1 [86.5-97.9)
Country: United States Lapl6,294 (01 B2r763% 0.8) — 50,4 {B2.8-94.8)
Cu-cumnﬁ canditians
Yo, PR0A 00} 3403910 {0.%) ——t— G089 2-95.9)
Mo 7/5203 0.1} 26904230 {0.7) B 89,9 [77.1-95.6)
AL high risk for Cavid-1% 13716,493 {0.1) B2/ TAT (0.4 —— S1.0 (£3.6-95.09
II:I IIEI IIIII 3IIII d":l 5:!} E-ﬂ F::} 3-:.':- 'QID

» Evidence of high short-term vaccine efficacy of NVX-CoV2373 for the prevention of Covid-19
(>90%) and for the prevention of moderate-to-severe disease (100%).

« Vaccine efficacy of greater than 90% against variants circulating during study in the US and
Mexico

Reference: Heath PT et al. 2019nCoV-302 Study Group.'Safetv and Efficacy of NVX-CoV2373 Covid-19 Vaccine. N
Engl J Med. 2021 Sep 23;385(13):1172-1183
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Flashback: Is SARS-CoV-2 Mutating?

= Every virus mutates- part of the viral life cycle ~ S S
- Shifts and changes don’t always equal bad news % RS-
.. Some mutations lead to a weaker virus s = .;:‘*’f'—“‘ =2
= SARS-CoV-2 is mutating, but at a very slow pace = "™ = h ;-';._':_,_' S
« Much slower than influenza - — "“i _;__ '
= Dominant strains have been detected - 3 u"‘w -
. D614G mutation s T j’ s
- No change in rates of illness and hospitalization e ff;:t B i o
= Genetic changes have been used to reveal the ﬁi,_ -“:ﬁ; %1
movement of a virus through a population {%ﬂ% %% % S, {qﬂ %,.% e’% L;;% b
= Current data suggest that mutations likely won’t ., ‘3ﬂ~ 7% Y |
interfere with the effectiveness of the COVID-19 Date

vaccine Source: Nextstrain.org

References: Science News. “Coronavirus’s genetic fingerprints are used to rapidly map its spread”.
https://www.sciencenews.org/article/coronavirus-genetic-fingerprints-are-used-to-rapidly-map-spread 19
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Viral Variants o .

"l- 'I |

Key mutations in have emerged (most in S protein):

- D614G, N501Y: increased binding to ACE2 | — ..:-.:_j:-ii'" NP s e
« E484K: evasion of antibody immunity i ") J \O + Ligil Membrare
= Variant of interest (VOI) | Y
« Caused discrete clusters of infection or driving a surge ﬁ’ﬂﬂ' s S
ource:
» Genetic changes suggest increased transmissibility or BULLLLLLLULYE Sigma-Aldrich
ability to evade | s ol
= Variant of concern (VOC): Alpha, Beta, Gamma, N r_:;;m, s
"":'.-" _-__:'::a,-_- "'- | HEecsgkar
. et
« Scientific data has revealed increased transmissibility t_'f' “ . § B
and/or potential reductions in the efficacy of therapeutics . @? 7
and vaccines # f, oHke

Variant of high consequence (VOHC)

« Cause more severe disease and defeats therapeutics
and/or vaccines

Source: GISAID

Reference: Hackethal, V. Tracking the Evolution of SARS-CoV-2. Medpage Today, May 6, 2021; Wang J et al.
Antibody Resistance of SARS-CoV-2 Variants B.1.351 and B.1.1.7. bioRxiv 2021.01.25.428137.
https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-info.html

20
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Viral Variants

Coronavirus variants of concern

Mutations are natural and to be expected in any virus. Several variants of SARS-CoV-2 have been detected

Alpha

First record:
Septermber 2020

Country of first detection:
Untted I-'.'-.='|=Tl|.'!-||1l-

Key mutations

protein All three varionts have
mutations in this receptor- 4 2 X,
hinding damain on the a Ml #
spike protein ..__ :"-: ?-: ‘b_ﬂl.-"k. Colta
- -'ﬂs‘-.'?
F & '
Main concerns

Beta

First record:
Dctaber 2020

Country of first detection:
Sowuth Africa

Gamma

First record:
December 2020

Country of first detection:
Brazil

E484K and K41TN

Mutations seemin
B.1.351 and R.1

First record:
Oetober 2020

Coumntry of first detection:
India

L452R
Flinedges
idantified

E4840

B.1.617.1" Kappa
B.1617.2 Delta

*Variont of inferast

* 50% increased
transmission

« Little impact on antibody
neutralization

* No impact on efficacy of
antibody therapies

* 50% increased
transmission

* Reduced antibody
neutralization

* Greatly reduced
efficacy of some
antibody therapies

* 50% increased
transmission

* Reduced antibody
neutralization

* Greatly reduced
efficacy of some
antibody therapies

* 50% increased
transmission over Alpha

 Potential reduction in
antibody neutralization

* Potential reduction in
efficacy of some
antibody therapies

Souvres coc gowiscirncemedioen tre.orgAronap. Lmin. o WH G S olerorneew s org Binming iem L ey oty MERVTSS Amperm' Codlege London/astrareneco comyiiew Solemist

AFP@
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Variant Proportion in the US (June-Sept)

99.3%

Usa
N [ | L
o WHO label  Lingzgs Type  =lotal  9526PI
Alpha B.117 VOC 0.0% 0.00.2%
B0 ¥
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Variant Proportion in the US (Nov-Apr)
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Omicron & Efficacy of Antiviral Agents

Table 1, Efficacy of Monoclonal Antibaodies and Antiviral Dregs against the Omicran /BA 2 Subvariant in Witro,®
Monoclonal Antibody or Antiviral Drug hCo¥-19Japan/UT-NCD1288-2Mf2022 [Omicron/BA.2)
Factor Increase as Compared
Tested Yalue with the Ancestral Strain
Mautralization activite of monoclonal antibooyy
LY-Coviln, chesevimab =500 ng ml =Z74n
Ly-CaWs5s, bamlanivimab =50,000 ng/ml =10.661
RLGMLOZE S imadevimab B8.05EE B4 ng 2E0
REGMI10933, casirivimah 1666.19+771.77 ng/ml S9r.2
CONVZ-Z190, Lisagevirab 395 7BL5E 37 ngsm 2006.1
o221 340, r.ilgm.'imah L4442, 71 ngfmil R
5308, sctrovimab precursor 1359.05L269.23 ne/ml 287
Lr-CevDle olus Ly-CoWv3ss =10,000 ng/ml =704
RFLGMLI0RE S plus BLGR 10933 LE208EM 47 ngfm 3.1
COW2-2196 alus COY2-2130 14.42+2.04 ngyml 1.2
Wiral susceplibiolily Lo doups
G5-44 15245 2.85:0.31 whd .7
FIRD-10319 06T+0.22 phi 1.3
FF-073213 3-1| 6.7 60065 B

Reference: Takashita E, Kinoshita N, Yamayoshi S, et al. Efficacy of antiviral agents against the SARS-CoV-2 Omicron
subvariant BA.2. N Engl J Med. 2022 Mar 9. -
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“Deltacron”

= Variant containing genes from both e Accumulated mutations (Drift)
Delta and Omicron Strin & Lup o5 Sz oy %
+ Recombination during co-infection of ‘i o ;" :,frﬁ}r:’:. _ T'?gg?;:
the same cell ' SN e ﬂ;:‘:*?ﬁ-‘- Single infection-
= Small number of cases detected in N J Dual infection (.
US, UK, France, Denmark, mbdng | M meelicatian S —
Netherlands Ry ——
« 17 patients H:.rhrid‘ i ;train Virus + mutations
= No changes in epidemiology or o P :;5'{:“5,;_
disease severity observed yet Nt 'i‘ii"i:{“‘-
* Not yet a variant of concern

Source: The Scientist; created by Lara Herrero using BioRender

Reference: Philippe Colson, Pierre-Edouard Fournier, Jeremy Delerce, et al. Culture and identification of a “Deltamicron”
SARS-CoV-2 in a three cases cluster in southern France. medRxiv 2022.03.03.22271812.
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Continuing Viral
Surveillance

= At home rapid antigen tests now
widely available
« 70-90%; depends on timing and

presence of symptoms Source: Shutterstock.com
« Many infections are likely never
reported 4
= Data from wastewater can spot a g
rise in infections before COVID | - S N
cases show up in tests fis = u,,. o AR
« Wastewater samples can't tell ' =t e
how many people have Covid-19 G
et iy U5 Visgin Istands”

Source: CDC; data are for Feb 25-Mar 11 2g
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Continuing Viral
Surveillance

= Genome sequencing key for:
. Characterize the virus
« Estimate a particular variant’s
prevalence in a population
« Design of mitigation efforts
= 200,000 SARS-CoV-2
sequences every week

= Efforts vary by country and state

« UK 12%, US 3.6%, Germany
2.6%, South Africa 0.9%

« NYC and Los Angeles
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Variant Proportions in Global Sequenced SARS-CoV-2 Samples
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Source: Johns Hopkins. Pandemic Data Initiative
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Flashback: Children and COVID-19

Children infected with SARS-CoV-2 are less likely to
develop severe iliness
- Significantly lower hospitalization rates compared to |
adults : [ —5— 4
= Children likely have the same or higher viral loads in
their nasopharynx compared with adults

= Some evidence for an age gradient in infectiousness

* Young children (>10 years) less likely to be a source of
infection in households and other settings

« Older children may transmit at levels similar to adults Source: Halfpoint/iStock

» Impact of reopening schools on community
transmission?

Reference: CDC. “COVID-19: Information for Pediatric Healthcare Providers”. https://www.cdc.gov/coronavirus/2019-
ncov/hcp/pediatric-hcp.html 28
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Children and COVID-19

COVID-19 Weekly Cases per 100,000 Population by Age Group, United States g;f D]
March 01, 2020 - March 12, 2022#*
2,500 g 07, 2021

E 7,000 4 Apr Group

g I [ |

E ¥= 11

E 1,500 17-15 ®
E 16-17

g 1% - 29

£ 1000 30 - 39

o — 0-49 °
E SO0 §- 74

a

Jul 2020 lan 3021 1l 2021 1ani 2003
Case Earliest Date by End of Weak®

J5. Tha ot recant cere secord e cepmied gurisg e vsme encin g on Sar 13 3007 Farcentags of caian repocting e by caiw - B0 9T%
35 b ey 5T rachred |roome 5 ng eyt oo s ok ot i GO0 e Couints . Ponapiia! toeweel delyy B C5E resering o (00 deroted by gray Dot Weagkly Baiy wdih Fye o begs cane; hiyes begn oo esed
Caas Ew-dark Ouiw'n the sacbast of thia clinicd die (reletes bo sy o ipecimass collecbion and chooes by wcwftzad hamsnchy and By Debte Pacosed by COC. Thic datw-fot 1ha camest wees sniendn throigh Sefu-tesy

References: CDC. COVID Data Tracker. Accessed 3/11/2022. Americén Academy of Pediatrics
19: State-Level Data Report. Accessed 3/11/22.

~12.7 million children have
tested positive for COVID-
19 since pandemic onset

4.8 million child cases
were reported since the
beginning of January 2022

w.e. March 3: 20.2% of US
weekly caseload

Children under 18: 22.2%
of US population

. Children and COVID-
29
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Children and COVID-19

Week ending Jandary 9, 2021

Age Group Cases per 100,000
0-4 yrs. 154.71
9-11 yrs. 220.66
12-15 yrs. 336.45
16-17 yrs. 467.51

40-49 yrs. 527.34
50-64 yrs. 463.59
65-74 yrs. 353.90

75+ yrs. 381.40

References: CDC. “Demographic Trends of COVID-19 cases and deaths in the US reported to CDC”.
https://covid.cdc.gov/covid-data-tracker/#demographicsovertime

- Week ending Januéry 8, 2022

Age Group Cases per 100,000
0-4 yrs. 924.34
5-11 yrs. 1326.10

50-64 yrs. 1238.65
65-74 yrs. 760.83
75+ yrs. 656.51
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Children and COVID-19: Hospital Admissions

Data collected January 9, 2021 ~ Data collected January 9, 2022
Age Group New Admissions Age Group New Admissions

per 100,000 per 100,000
0-17 yrs. 0.28 0-17 yrs. 1.19
18-29 yrs. 1.13 18-29 yrs. 3.07
30-39 yrs. 2.00 30-39 yrs. 4.06
40-49 yrs. 3.14 | 40-49 yrs. 4.22
950-59 yrs. 5.46 50-59 yrs. 6.45
60-69 yrs. 8.91 60-69 yrs. 9.69
70+ yrs. 19.51 70+ yrs. 18.99
All ages 4.97 All ages 6.02

References: CDC. “Demographic Trends of COVID-19 cases and deaths in the US reported to CDC”.

https://covid.cdc.qov/covid-data-tracker/#demographicsovertime 31
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Multisystem inflammatory syndrome in
children (MIS-C)

= First identified in the UK and US in Apr|I
2020

= 7,459 cases in US; 63 deaths
» Median age is 9 years
« 60% of patients are male -
= Inflammation of various tissues and organs Saurce: CNIN
» Heart, blood vessels, kidneys, digestive system,
brain, skin or eyes
= Shares some signs and symptoms with
Kawasaki disease

» Fever, vomiting, diarrhea, skin rash, red eyes,
fatigue, swelling of lips and tongue

« Shock, which affects blood pressure and heart
function

Source: NBC news

References: Dufort EM et al. 2020. Multisystem Inflammatory Syndrome in Children in New York State. N Engl J
Med. 383(4):347-358. doi:10.1056/NEJM0a2021756; Feldstein LR et al. 2020/ Multisystem Inflammatory
Syndrome in U.S. Children and Adolescents. N Engl J Med. 383(4):334-346. doi:10.1056/NEJMo0a2021680 32
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Multisystem inflammatory syndrome in
children (MIS-C)

= Emergence coincides with

widespread SARS-CoV-2 ,
s ke Daily MI5-C Cases and COVID-1% Cases Reported to COC (7-Day Moving
transmission Average)

= 98% of patients had a positive test _
result for SARS CoV-2 . gl S
= ~80% of the children require 5.
intensive care and ~ 20% required 3
mechanical ventilation

] g B
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= Treatments:
« Intravenous immunoglobin (IVIG) S OO T S S O

B g B " O R . Ry YR 4
i " Cnaiz|

« Anti-inflammatory drugs (steroids,

anti-1L-1 or IL-6) Sotirce: CHC
» Aspirin to reduce clots

« Meds to normalize low BP
References: Dufort EM et al. 2020. Multisystem Inflammatory Syndrome in Children in New York State. N Engl J

Med. 383(4):347-358. doi:10.1056/NEJM0a2021756; Feldstein LR et al. 2020/ Multisystem Inflammatory
Syndrome in U.S. Children and Adolescents. N Engl J Med. 383(4):334-346. doi:10.1056/NEJMo0a2021680
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Long-term complications of COVID

. = COVID-19 seen as a respiratory disease, but it can damage

other organ systems as well ! oS5 m:v;s;m -
= Some COVID-19 patients exhibit persistent or new: . f??—iﬂE it JM
symptoms >4 weeks after diagnosis il
« Long-haul COVID, long COVID, post-acute sequelae of COVID -EAS-H »lml m i
(PASC) I ol
» FAIR Health: repository of prlvate healthcare claims data to i BsT hevfg'" SYNOROME
study 1,959,982 COVID-19 patients R mﬁfﬁﬁ'ﬁﬂﬁ‘ﬁ“sl
. 23.2% of all patients had at least one post-COVID symptom T i mOTUCUM ¥ 1
(19% asymptomatic, 50% hospitalized) Lﬂ"ﬁ HAULEHS
 Women were more likely to report than men CORONAVIRUS 22 i s s
« Most common: pain, breathing difficulties, hyperlipidemia, SEHUEU-E CUVID ]9““‘“
malaise and fatigue, & hypertension EIHEI]IHE S&ﬂETTI%IEﬁ'::TJ

« Others: brain fog, loss of taste and smell, joint pain, sleep
disturbance Source: WDRFree.com
» Mental health conditions: anxiety and depression

* Higher risk of death after the first 30 days of illness

Source: FAIR Health. A Detailed Study of Patients with Lonq-HauI COVID: An Analysis of Private Healthcare
Claims

I:EIUEH

nrﬂ mf'

R i‘_i_i.J{l

'\' .-Ll'—
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Formulation and Dosing for Pfizer-
BioNTech COVID-19 Vaccines

Formulation for Formulation for

z12-year-olds (purple cap) 5-11-year-olds (orange cap)

Age group 12 years and older 5-11 years
- -
Vial cap color . l r !
Dose (mRMA concentration) 30 ug 10 ug
Injection volume 0.3 mL 0.2 mL
Fill Violume 0.45 mL 13mL

(befare dilution)

Amaount of Diluent®

Needed per vial 1.8mL 1.3 mL
Doses per Vial & {after dilution) 10 (after dilution)
Storage conditions
Ultralow temperature freezer

(-80°C to -60°C) 9 months & months

Freezer {-25°C to -15°C) 2 weeks S

Refrigerator (2°C to 8°C) 1 month 10 weeks

References: CDC. K.Woodworth. Interim Clinical Considerations for COVID-19 Vaccine in Children Ages 5-11 35

Years. ACIP February 4, 2022 Meeting
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Children and COVID-19 Vaccination Trends

At Loast Ona Those

Ages 5-11

* 9.4 million (33%) received
at least one dose

Paroenl Vactinaied

gy ul 2011 jan 2022 * 7.4 million (26%)
completed 2-dose series

- 2s 500K Ages 12-17

* 16.8 million (67%)
received at least one
dose

* 14.4 million (57%)
completed 2-dose series

Fufly Vaccinated

12/12/20: FDA EUA for 216 years
5/11/21: FDA EUA for 12-15 years
10/29/21: FDA EUA for 5-11 years

A

Parciiil Vstomalsd

Jan 2021 Jud 2031 ae PRI

References: CDC. COVID Data Tracker. Accessed 3/1172022. American Academy of Pediatrics. Children and COVID-
19: State-Level Data Report. Accessed 3/11/22. 36
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BNT162b2 mRNA Vaccine Effectiveness
Against Omicron in Children & Adolescents

= 852,384 newly 'fuIIy vaccinated childrén aged 12 to 17 years and
365,502 children aged 5 to 11 years between Dec. 13, 2021, and
Jan. 31, 2022 |

= Against hospitalization
« 12 to 17 yo: declined 85% (95% Cl: 63%,95%) to 73% (95% ClI: 53%,87%
« 5-11 yo: declined 100% (95% Cl:-189%,100%) to 48% (95% CI: -12%,75%)
» Against infection
« 12to 17 yo: declined 66% (95% Cl: 64%,67%) to 51%(95% CI: 48%,54%)
« 5-11 yo: declined 68% (95% Cl: 63%,72%) to 12% (95% CI: 6%,16%)
« Jan 30 data: 67% for 12 yo and 11% for 11 yo

Reference: Vajeera Dorabawila, Dina Hoefer, Ursula E. Bauer, Mary T. Bassett, Emily Lutterloh, Eli S. Rosenberg.
Effectiveness of the BNT162b2 vaccine among children 5-11 and 12-17 years in New York after the Emergence of the
Omicron Variant. medRxiv 2022.02.25.22271454
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BNT162b2 mRNA Vaccine Effectiveness
Against Omicron in Children & Adolescents

TABLE 3. COVID-19 Pfizer-BioNTech vaccine effectiveness against asymptomatic or symptomatic SARS-CoV-2 infection among children and
adolescents aged 5-15 years, by time since receipt of second vaccine dose and variant — PROTECT" cohort study, four states,
July 2021-February 2022

Age group and VE, % (95% CI)
COVID-19 vaccination status Mo. of Madian Ho. of

(no. of days since recelpt of :nr'ltrlhuljnq Total no. of days SARS-CoV-2

most recent dose) participants person-days (1QR) infections®  Unad)usted Adjusted®
Chilldren aged 5-11 yrs

Cvmicron varlant infections

Unvaccinated {referent) 336 13,801 41 (2Bt &) 137 == —
2 doses (14-82 days) 540 20,906 L3 (310 61) 184 A7 (3210 5% 31 (9 to 43)
Adolescents aged 12-15yrs

Delta vartant infections

Unvaccinated freferent) 1349 9 TBb 65 (25 to 107) 23 — —
2 doses (=14 days) 193 23575 142 (91 to 156) 7 87 (7010 95) 81 (51 to 93)
2 dases (14-149 days) 188 16517 OF (75 to 105) 3 93 (76 1o 98) 87 (4% to 97)
2 doses (2150 days) 138 7.058 57 (49 to 63) 4 67 0t 8%  60(-35to88)
Omicron variant Infections

Unvaccinated (referent) 76 3.0M 37 (M4to6d) 3B = =
2 doses (214 days) 192 L432 222210 31) 18 64 (37 to 80 5924 to 78)
2 doses (14-149 days) 65 2623 42 (28 to 56) 14 62 (30 ta TH 502210 7%
2 doses (=150 days) 134 2 800 12 (2210 22) 4 74 (1610 92) 62 (=28 to 8%

Abbreviations: SMD = standard mean difference; VE = vaccine effectivensss.
* PROTECT (Pediatric Research Observing Trends and Exposures in COVID-19 Timelines) is conducted in Phoenix and Tucson, Arfzona; Miami, Florida; Temple, Texas;
and Salt Lake City. Utah.

Reference: Fowlkes AL, Yoon SK, Lutrick K, et al. Effectiveness of 2-Dose BNT162b2 (Pfizer BioNTech) mRNA Vaccine in
Preventing SARS-CoV-2 Infection Among Children Aged 5-11 Years and Adolescents Aged 12—15 Years — PROTECT
Cohort, July 2021-February 2022. MMWR Morb Mortal Wkly Rep. ePub: 11 March 2022 38
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6}{ Higher in Unvaccinated Adults Ages 18 Years and Older

3X Higher 2X Higher S5X Higher S5X Higher 8X Higher
in Unvaccinated in Unvaccinated in Unvaccinatad in Unvaccinated in Unvaccinated
Children Adolescents Adules Adults Aclules
Ages 5-11 Years Ages 12-17 Years Ages 15-49 years Ages 50-64 years Ages 65 Years and
Older
Rates of COVID-13-Associated Hospitallizations by Vaccination slatus in Rates of COVID-19-Associated Hospitalizations by Vaccination Status in
Children Ages 5-11 Years, January 2022-lanuary 2022 Adolescents Ages 12-17 Years, June 2021-January 2022

i Bty oy ol sad Ly i By v reter Far 1 .
? e g Fadly yaamand Ay — L _mimiran FR

i 2
g ]
ke

5 g "
g 5
i 2
2 3

il

T
Wik .-.'-t-.I-

Source: CDC. Age-Adjusted Rates of COVID-19-Associated Hospita_lizations by Vaccination Status in Adults Ages =18
Years, January 2021-January 2022 :
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CDC Vaccine Safety Monitoring

VAERS- Vaccine Adverse Event Reporting System

= Rapidly detect potential safety problems as well as rare
adverse events

= Passive surveillance system- relies on individuals to send
in reports of their experiences; reporting biases exist

* Anyone can submit a report to VAERS patients, providers, @
vaccine manufacturers ’%-— q = . }
VSD- Vaccine Safety Datalink

= Collaborative project between CDC and 9 integrated VsD
healthcare organizations ' ?

» Monitor safety of vaccines and conduct vaccine safety g
studies based on questions or concerns raised from the .
medical literature and VAERS CISA Project

CISA- national network of vaccine safety experts from the
CDC’s Immunization Safety Office and 7 medical research ok
centers P, ®

Reference: A. Hause. Early safety monitoring for additional COVID-19 vaccine doses: Reports to VAERS and v-
safe. October 21, 2021, Meeting. 40
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CDC Vaccine Safety Monitoring

' o Get vaccinated.
: Eﬁ}- /g Get your smartphone.
s Get started with v-safe.

V-safe- smart phone-based monitoring program

for COVID-19 vaccine safety in the U.S. | —

= Solicits participants’ reports on how they feel Jil ‘b) ™ ol GOt avotany
after COVID-19 vaccination /|| vesafe 1 wocono o

= Active outreach, provides longitudinal data \ DI

= Voluntary enroliment
= Requires a smartphone ) Wihen you ot your

COVID=-18 vacsination, ask

yoUF Bnaitheans providar
shoin gotting staried
with weaafo

Laarn mong about v-safe
wdee, el ;_;_|='||_|',..l"|.";i.|r|.'
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V-safe: Events reported at least once in days 0-7 after Pfizer-BioNTech
vaccination for children and adolescents ages 5-11 and 12-15 years, by
dose | :

100
a0
80
70
% 60
€ 50
3 40
S0
20 I I
10
\ T | TR B CR—
D1 D2 D1 D2 D1 D2 D1 D2 D1 D2 D1 D2
Any injection site Any systemic reaction  Any health impact Unable to perform Unable to attend Needed medical care
reaction daily activities school
W 5-11 years ™ 12-15 years
» 115,208 participants ages 5-15 years
* 63% 12-15 years; 78% not Hispanic/Latino; 68% white
« Top reactions: injection site pain, fatigue, headache, myalgia, and chills
Reference: A. Hause. Safety monitoring of COVID-19 vaccine among children and young adults in v-safe. January 49

5, 2022, Meeting.
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Myocarditis outcomes following vaccination

= May 31: myocarditis/pericarditis reports to
VAERS following mRNA vaccination in teens

= June 10: FDA VRBPAC Meeting

« Chest pain, Dyspnea, wave change, elevated

cardiac enzymes, abnormal echocardiography

Rate per 1M 2™ Doses in 7-day risk
period among persons ages 18-39 years?

« Predominance of male patients in younger age Modema Males 67.5

» 475 cases under review (< 30 yéars of age) Vaccine Sex

groups, especially after dose 2 Al | 3.0
" Pfizer-BioNTech Piales 46.9
« Observed reports > expected cases after dose 2 Al 24.1

(16—24 years of age)

» Limited outcome data suggested most patients
(at least 81%) had full recovery of symptoms

= ACIP continuously evaluating data

Reference: VRBPAC June 10, 2021, Meeting. T. Shimabukuro. COVID-19 Vaccine Safety Updates; CDC. S. Oliver. Summary
and Work Group Interpretation: Extended intervals for mMRNA COVID-19 vaccines. ACIP February 4, 2022, Meeting.
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Benefits and Risks After mRNA COVID 19
Vaccination: Males 18-39 years

COVID-19-Associated Hospitalizations Prevented per

Cases of Myocarditis Expected per Million 2nd
Million 2" Doses of Moderna and Pfizer-BioNTech Vaccine A8 3"“';'-" Doses of Moderna and Pfizer-BioNTech Vaccine
(years
. - I
18-39
1799 a7
2000 1500 1000 500 0 0 100 200 300 400 500

Reference: CDC. S. Oliver. Summary and Work Group Interpretation: Extended intervals for mRNA COVID-19 vaccines.
ACIP February 4, 2022, Meeting. 44
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Myocarditis Outcomes Following Vaccination:
12-29 years

130 | Mate patients
o | I Female patients
 360/850 patients ages 12-29 with i®
reports of myocarditis or z 2
myopericarditis : : *2 “
» Most reported no impact on quality . “jsl; "‘ml“F Mk I
of life, and most did not report Sex and age grovs
missing school or work
] « About half (49%)
* Only (13%) were re-admitted to the e ™ ] s2% reported
hospital % P no =t
the prior two
« Most (81%) HCP indicated patient shortoess ™ a5 weeks
was probably fully or fully recovered L
U RlSk Of myOcardltIS 6'34 tlmeS Palpitations hos _.‘."I-'IE-
higher with SARS-Cov-2 infection = -~
Fatigue

o [

o 53 11 u] 150 A0 250 i [ii]
Mumdber of Datients m

Reference: |. Kracalik. Mycocarditis outcomes following mRNA COVID-19 vaccination. ACIP February 4, 2022,
Meeting. 45
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Status on COVID-19 Vaccines for Children
Under 5 |

18 million children under the age of 5
» Less likely to develop severe disease than adults, but same risk of infection

-« Concerns about lingering symptoms

Moderna (approved for 18+ years)
» Under 6: 2-shot regimen; 25 ng dose
« 6to 11 years: 50 ug dose & 12 to 17 years: 100 ug dose

« March 23 data: 43.7% VE in children 6 months to 2 years old, and 37.5% VE in
children from2 to under 6

Pfizer-BioNTech (approved for 5+ years)
« 2-shot regimen, 3 ug dose failed to elicit protective titers in children 2-4 years of age
« Testing 3-shot regimen
» Also testing 3-shot regimen for 5-11-year-olds (10 ug)

Different timing between doses?
Expected that companies will seek approval in April
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Adaptive Immunity to SARS-CoV-2

Imnale Adaptive
meminity iUy
IFM-c o+ IFN-B Yinus-specific

CiLs

— Aniibody
s F
X

v lgA, hl ;
o 1 2 3 4 5 & F B 9 1@ 17 12
Days after wiral Infection
) ) ; _ y i e
Protection from Infection: Antibodies \.\) @)
Protection from Severe Disease: A4 Ez-mﬁ
Antibodies, T cell, Memory B cells ki Cell

Created in BioRendar.com  bio

Reference: Abbas AK et al. Cellular and Molecular Immunology, 8™ ed. Elsevier Saunders.2015 47
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Immunity from Childhood to Adulthood

SAX AR &

Childhood Into Adulthood Old Age
* Highly functional innate * Functional innate immunity | | « Profound remodeling and
immunity « Developed adaptive decline
« Developing T and B cells responses * Major impact on health
* Natural antibody (IgM) * Expanding repertoire of and survival
* At risk from many memory T and B cells
pathogenic microbes triggered by previous
« Dependence on maternal infections and vaccinations
IgG transplacentally &
breast milk

References: Simon A.K. et al. 2015. Evolution of the immune systerﬁ in humans from infancy to old age.
https://royalsocietypublishing.org/doi/10.1098/rspb.2014.3085 48
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Pediatric COVID-19 Vaccine Planning

% of respondents who selected location

0% 10% 20% 30% 40% 50% 60% 70% BO% 90% 100% 95%
nll_l,.rrl-dtl:rm o VDT g
Regular doctar’s office o clinic [ 2.8% i L LA
Local pharmacy R 34.3% @ 86%
Anather doctor’s office or clinic [N :0.:% providers vuould be prowd g COVID-19
el an 0o children undies age 13 peary
school with parent present [ 25.4% 8304
Indoor vaccine clinie _ 24.8% of juridichions reportad Dharmacins
wacagd e proseceng COYIE-19
ﬂurdﬂnr-u-anr_ing clinic — 13:3% ukcr-‘lllulllnlllrulrﬂq,vd 11.?:,1-"1.
None of these [N 15.9% 7904
school without parent present [N 14.8% gy sl A b ol odr
prosiding COVID- 19 vaccination o
chidren under ape 13 yegrs
*Unpublished EDE."MHD_.I'LInm:ﬂi'I:.'-af lowa data. 1,038 parents surveyed in late September/early October
Reference: Kevin Chatham-Stephens. Implementation of COVID-19 vaccine pediatric program. ACIP November 49

2, 2021 Meeting
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Summer of Breakthroughs & Boosters

= July 2021: 469 cases of
COVID-19 associated with

T:&m&mi‘mvfm?ﬂmﬂﬁﬂhh’!whhlﬂh!mal-hﬂkﬂwhmdlmhmﬂwulmﬁﬂm‘— \ multlple summer events and
& T large public gatherings

B uevacomnatsd rien Muly wicinated
&0 O W30 CRS0N K3l unknoen

» 89% specimens positive for
Delta variant

Myt ple- eends and bege puldic gathering

.

» 74% of case occurred in fully
vaccinated individuals; 4
hospitalizations, no deaths

IR OO0 190 Cases
ol B RAA P

» Viral load same among fully
vaccinated people as those
who were not vaccinated or

3 4 5 & T B % 18 M 12 13 W 15 18 IF I8 1% M N XN 13 M OB B ¥ partla”y VaCCinated
Spacimen collaction date, July )
= Resulted in CDC mask
recommendation

Reference. Brown CM, Vostok J, Johnson H, et al. Outbreak of SARS-CoV-2 Infections,
Including COVID-19 Vaccine Breakthrough Infections, Associated with Large Public
Gatherings — Barnstable County, Massachusetts, July 2021. MMWR 2021;70:1059-1062. 50
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Booster Vaccinations: Early Considerations
& Data |

= Israeli Ministry of Health performed analyses of Pfizer vaccine
efficacy (retrospective cohort studies)

. Surge in Delta cases despite widespread vaccination (>60%)

= 2.3-fold increased risk for breakthrough infection among persons
vaccinated in January vs. April 2021

» Higher breakthrough infection rate among those who received two
doses =5 months ago (2.4%) compared to <5 months ago (1.1%)

= July 30: boosters administered to people > 260 years of age;
extended to all adults in August
« 4-fold greater protection against infection from 10 days after booster

« 5-6-fold greater protection against severe disease and hospitalization
from 10 days after booster
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Booster Vaccinations: Early
Considerations & Data

Long-term care residents

E 12 i Pfizer-BioNTech Modama
= Protection against infection =l o - s i
(asymptomatic or mild) b o
waned; noticeable in = 60 E % - e o
years of age g °
D20 | boou ool Suie | Woul s D | OO et DN

= 3rd dose substantially

. M v Diata fram Mational Healthcare Safety Metwaork INHSN] Time period: March 1 o Ausust 1. 3021
boosted neutralizing _
antibody titers . 1555 vars g s5.35 Yoaract
] Safety and rea Ctogen iCity :5‘::: it ;:.TCA.I'.T\I (L] ?!:..II!..NI Foddl B BR 15.::?1=I111"1]-a
similar to that observed : s %
H oimn 5 T FEGED 185 :
after dose #2 e T = £ = 8
E 10 ﬂ'l'ﬂ ‘W‘!
lg L= L]
§ 0 b e B | -

T PENTer [ PRRT

Reference. Oliver S. Updates to COVID-19 Epidemiolegy and COVID-19 Vaccines. VBRPAC Meeting, September
17, 2021; Pfizer/BioNTech. BNT162b2 [COMIRNATY® (COVID-19 Vaccine, mRNA)] Booster (Third) Dose. 52
VRBPAC Meeting. September 17, 2021.
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Booster Vaccinations: Current Status

= September 17: VRBPAC voted on booster recommendations
* Forindividuals 16 years of age and older: 2 Yes 16 No
« Forindividuals 65 years of age and older: 18 Yes O No

~+ Not enough safety data-and lack of clarity on whether VE has declined
substantially (risk vs. benefit)

October 21: CDC expanded booster eligibility to those aged 18+
years

January 5. CDC expanded bobster eligibility to those aged 12-17
years

Largest public health impact realized by vaccinating the unvaccinated

Critical to ensure global vaccine availability- reduce appearances of
new variants (WHQO)
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Booster for Adolescents Aged 12-15 Years

= CDC working group recommended boosters for individuals aged 12-15 at least 5
months after completion of primary series of Pfizer-BioNTech vaccination based
on individual benefit-risk |

« Waning immunity following primary vaccine series and rise of Omicron variant
« Minimize disruption to school attendance

» Data do not suggest safety concerns regarding a Pfizer-BioNTech COVID-19
vaccine booster dose for 12—15-year-olds, beyond those previously identified in
older age groups |

. Lower risk for myocarditis in this age group
« Data suggest low risk following booster

» Emphasis on the importance of clear and consistent recommendations for all

adolescents (12—17 years of age)

= Vaccine recommendations can be updated as needed, especially in rapidly
evolving pandemic

References: CDC. S. Oliver. Updates to the Evidence to Recommendation Framework: Pfizer-BioNTech vaccine 54
booster doses in 12—-15 year olds. ACIP January 5, 2022 Meeting
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V-safe: Reactions and health impact events reported at least once in
days 0-7 after vaccination, by dose

Pfizer-BioNTech ] Moderna

1ot ]

Ll w

- -

] A
B -

a0 g L]
E iz _E an

W Y

m L]

F 1] I I -l B — I X I l e

Arry ingctipn s Ay spdemds reaniine A heakh inmgan Ir-'h'-r o gerfoem nahle m ik Heeded medaal gee g MR UTE A Sl reanien Ay uh (L0157, :IH-:-p-eflur- Uiradde b wivk Wevdet medical Lo
recticn w miraiEm raustinn b by me bl e
Elosel ®Dose? & Dose3d W Dege | W Dege 2w Do 3

» 274,167 participants who reported an additional dose

* 62% female; 37% male

» 27% 18-24 years; 23% 50-64; 39% 65-74

* 90% not Hispanic/Latino; 84% white

* Most reported a dose 3 from the same manufacturer

» Systemic reactions slightly less frequently following dose 3 than dose 2

Reference: A. Hause. Early safety monitoring for additional COVID-19 vaccine doses: Reports to VAERS and v-

55
safe. October 21, 2021, Meeting.
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V-safe: Events reported by participants ages 16-24 years at least once in
days 0-7 after Pfizer-BioNTech vaccination, by dose

100
a0
E L]

&l

0
E a0
E 50
L]
a 40 =

*
£l
20 ¥
0 e
Any injection site  Any systemic reaction  Any health impact Unable to perform Unable to work Needed medical care
reaction daily activities

Dosel ®mDose2 ™ Booster

« 7,088 participants ages 16-24 years
» 72% female; 93% 18-24 years; 84% not Hispanic/Latino; 74% white
* Top reactions: injection site pain, fatigue, headache, myalgia, and chills

Reference: A. Hause. Safety monitoring of COVID-19 vaccine among children and young adults in v-safe. January 56
5, 2022, Meeting.
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Booster Vaccinations: Immunogenicity

A Splke Mutations of Omicron BA.1 and BA.2 Sublineages

5152
NTD B0 w01 S0 FP HRI MR
BA1 and BA.2 g | opE¥| EE IEREE 95E3 iR | 3
ARECl) 5 GRigd| 3T 2362 €% 5 | BS
BA_1 Omly 5 | T - s :
' B Responses among Vaccinated and Boosted Persons
I il al"l
1
2= bl Ldx
104 = 1 i1
g 23 6539
- — .
.§- 107 658 ’ 1066 775
£ % °
, : ; t ] 8 ’ 3
* Omicron sub-lineages BA.1 and BA.2 ‘E" 10 e, o 129 E -
« n=24 individuals vaccinated and boosted with 8 e . u * 20 <20 ¢ %
BNT162b2 mRNA vaccine 2 S s )
‘R TN Y —
- Titers measured 2 wks after prime, 6 m after full series, U o T T oD
and 2 wks after boost L & &F & &
Prime Before Booster  After Booster

Reference: Yu J, Collier AY, Rowe M, et al. Neutralization of the SARS-CoV-2 Omicron BA.1 and BA.2 Variants. N Engl J

Med. 2022 Mar 16.
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Booster Vaccinations: Effectiveness

Vaccinated with 2 doses Vaccinated with 3 doses
(2 5 months after receipt) (27 days after receipt))
Tests Events Risk per Tests Events Risk per
100,000 100,000
people people
Documented | g5 554 6,131 3662.3 77,184 1,135 422.9
infection
Symptomatic | o5 53 3,345 1909.6 78,507 514 178.9
infection
ALl 2 231 220.8 29 (93%) 14.4
hospital
SOVETE 157 158.9 17 (92%) 12.9
disease
Death 44 31.9 7 (81%) 6.1

Study period: July 30, 2020, to Sept 23, 2021 (Delta predominant)

n=728,321 individuals for both groups; BNT162b2 mRNA vaccine only

Reference: Barda N, Dagan N, Cohen C, et al. Effectiveness of a third dose of the BNT162b2 mRNA COVID-19 vaccine
for preventing severe outcomes in Israel: an observational study. Lancet 2021;398:2093—-100. 58
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Booster Vaccinations: Durability

= Vaccine effectiveness (VE) against COVID-19—-associated emergency
department/urgent care (ED/UC) visits and hospitalizations among U.S.
adults aged 218 years '

= Persons categorized as having received 3 doses included those who

received a third dose in a primary series or a booster dose after a 2 dose
primary series |

= 241,204 ED/UC encounters™ and 93,408 hospitalizations across 10 states
during August 26, 2021-January 22, 2022

« 77% ED/UC encounters and 89% hospitalizations during Delta-predominant period

« 23% ED/UC encounters and 11% hospitalizations during Omicron-predominant
period

Reference: Ferdinands JM, Rao S, Dixon BE, et al. Waning 2-Dose and 3-Dose Effectiveness of mMRNA Vaccines Against
COVID-19—Associated Emergency Department and Urgent Care Encounters and Hospitalizations Among Adults During

Periods of Delta and Omicron Variant Predominance — VISION Network, 10 States, August 2021-January 2022. MMWR
Morb Mortal Wkly Rep 2022;71:255-263 59
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Durability of Booster Vaccinations: Delta-
predominant period

ED/UC encounters Hospitalizations
Time 2 doses 3 doses 2 doses 3 doses

(n=85,371)* | (n=14,207)* | (n=38,707)* | (n=8,124)*
Overall 80 (79-81) | 96(95-96) | 85(84-85) | 95 (95-96)
<2 mos 92 (91-94) 7(96-97) | 94 (92-96) 6 (95-97)
2-3 mos 88 (86-89) 3(92-94) | 91 (89-92) 3 (91-95)
4 mos 85 (83-86) 9(64-97) | 90 (89-92) 4 (14-93)
>5 mos 77 (76-78) 82 (82-83)

Data shown: VE fully adjusted % (95% CI); * waning trend p <0.001

Reference: Ferdinands JM, Rao S, Dixon BE, et al. Waning 2-Dose and 3-Dose Effectiveness of mMRNA Vaccines Against
COVID-19—Associated Emergency Department and Urgent Care Encounters and Hospitalizations Among Adults During

Periods of Delta and Omicron Variant Predominance — VISION Network, 10 States, August 2021-January 2022. MMWR
Morb Mortal Wkly Rep 2022;71:255-263 60
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Durability of Booster Vaccinations: Omlcron-

predominant period

ED/UC encounters Hospitalizations
Time 2 doses 3 doses 2 doses 3 doses

(n=19,822)* | (n=10,931)* | (n=3,619) (n=2,833)*
Overall 41(38-43) | 83(82-84) | 55(50-60) | 88 (86-90)
<2 mos 69 (62-75) | 87(85-88) | 71 (51-83) 1 (88-93)
2-3 mos 50 (45-55) | 81(79-82) | 65 (53-74) 8 (85-90)
4 mos 48 (41-54) | 66 (59-71) | 58 (38-71) 8 (67-85)
>5 mos 37 (34-40) | 31(-50-68) | 54 (48-59)

Data shown: VE fully adjusted % (95% CI); * waning trend p <0.001

Reference: Ferdinands JM, Rao S, Dixon BE, et al. Waning 2-Dose and 3-Dose Effectiveness of mMRNA Vaccines Against
COVID-19—Associated Emergency Department and Urgent Care Encounters and Hospitalizations Among Adults During

Periods of Delta and Omicron Variant Predominance — VISION Network, 10 States, August 2021-January 2022. MMWR
Morb Mortal Wkly Rep 2022;71:255-263 61
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Need for a 2"Y Booster?

= 1,138,681 participants from the Israeli Ministry of
Health database

 Received three doses of BNT162b2 = 4 months
before the start of the study period

= Study period: January 15 to January 27, 2022

|

!

. _ |
« Omicron predominant 1
|

Zrom | 4 dess
o i

» |ndividuals aged over 60 years who received the
fourth dose =12 days earlier compared to those

e

Carduivan] Phbie (i ARk

41 4 14 (] B [0 (R & M.F L
[haps svDe A 002

receiving a third-dose >4 months earlier
- Confirmed infection lower by a factor of 2 }:‘I."‘T'_.:..:ulI.ET;T.'.;‘.i’f,ﬁ‘I.’.Z".'.‘J‘,Zi'."i".??IL‘.Z‘.'I‘JZ‘.SII;:'?:‘E.“'.TZ‘E.‘LfL‘.*ZT.'.“.'.."J!:'.".’.:'.“"
« Rate of severe iliness lowered by a factor of 3
» Protection against infection peaks at 4 weeks

» Protection against severe iliness lasted up to 6 weeks
Reference: Yinon M. Bar-On, Yair Goldberg, Micha Mandel, Omri Bodenheimer, Ofra Amir, Laurence Freedman, Sharon

Alroy-Preis, Nachman Ash, Amit Huppert, Ron Milo. Protection by 4th dose of BNT162b2 against Omicron in Israel. N Engl
J Med. April 5, 2022 '
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Need for a 2" Booster?

. = Sheba Medical Center 1,050 eligible HCW 218 = i o e O e e

years of age - ro0on- * . * %
« no known history of SARS-CoV-2 infection ‘“"* #? @* :

IgG BAU
g

l =

« received the third dose of BNT162b2 vaccine 24 ey . : T :
months earlier | e EI

= 154 and 120 were enrolled to receive BNT162b2 i | W— | —

Wacsiae dase 2 2 3 3 | 4

(30 ug) and mRNA1273 (50 ug), respectively S By mzu#; 4 Y Ey
. 426 age-matched controls | P

Fg 5%

» Study start: December 27-28, 2021 I = B ) o
* Omicron predominant i 1" i
= Fourth COVID-19 mRNA dose restored antibody T N
titers to peak post-third dose titers e i L
» Low vaccine efficacy against infection (11-30%) Db bk clon e

and symptomatic disease (31-43%); large Cls

Reference: Gili Regev-Yochay, Tal Gonen, Mayan Gilbea, et al. Efficacy of a Fourth Dose of Covid-19 mRNA Vaccine
against Omicron. N Engl J Med. March 16, 2022 63
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Need for a 2"Y Booster?

= December 2021 (Israel): individuals aged = 60 years, medical workers, and
people with impaired immune systems eligible for a fourth vaccine dose

" February 2022 (Sweden): individuals aged > 80 years eligible for a fourth
vaccine dose

= March 29, 2022: FDA authorized second booster dose of the Pfizer-
BioNTech or Moderna COVID-19 vaccine for individuals 50 years of age
and older at least 4 months after receipt of a first booster dose

« Second booster dose also authorized for immunocompromised individuals
= Considerations

« Everyone vs. individuals at risk for severe disease and/or hospitalization

« Timing- now or Fall (if booster protection is short, ~4 months)

« Wait for changes in vaccine formulation?

= VRBPAC meets on April 6! to discuss nation’s booster strategy
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Additional Vaccine Dose for
Immunocompromised People

* Immunocompromised are more likely to expéerience severe disease and are at a
higher risk for prolonged infection '

» Recipients of solid organ-transplantation show weak immune response to 2 doses
of COVID-19 vaccines

» Lower antibody titers and seroconversion
« High proportion of breakthrough infections occur in immunocompromised people

» Lower vaccine effectiveness (59-72% versus 90-94%)
= A third dose (not a booster) is indicated for immunocompromised patients
« Qrgan or stem cell transplant
» Undergoing active cancer treatment
« HIV positive with high viral load or low CD4 count
 Individuals taking high-dose steroids

Reference. Dooling K. Evidence to recommendations framework: additional doses of mMRNA COVID-19 vaccines as g5
part of a primary series for immunocompromised. ACIP Meeting, August 13, 2021.
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Additional Vaccine Dose for
Immunocompromised People

A o o i 485 ot b [ he-srescona bty s - = 39 dose of MRNA vaccine
Loa 100 — . g
01 - increased % seropositivity and
3] T T anti-Spike antibody titers
7 | | y = No serious adverse effects
i o) 1 2 * reported
o T : = August 12: FDA authorized 3
1 L H B R LI B mRNA vaccine dose (matching)
Bofore  Befors  Befos 1 Monih  Befoes  Bufore  Befom 1 Mowth . i
P Second  Thed aflr Thid Pt Secsmd  Thed e Thd for immunocompromised

Panel A ghews the prevalence of anti-zevern soute respirstory syndrame coronavingg I [3AR5-CoV.J) sntibadies be-
fiore ard after vaccination in the siudy populaticn. Pamel B shows antl-38R5-Cof'2 antibody titers before and aftar

vactinabon im the stedy population . . CDC nOW recommends four
doses (12 years and older)

References. Kamar et al. (2021) NEJM Three Doses of an mRNA Covid-19 Vaccine in Solid-Organ Transplant
Recipients ; Dooling K. Evidence to recommendations framework: additional doses of mMRNA COVID-19 vaccines as
part of a primary series for immunocompromised. ACIP Meeting, August 13, 2021.
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Prior COVID-19 Vaccination Schedule for
People Who Are Moderately or Severely

Immunocompromised
Pfizer- 1% dose 2 3% Booster
BioNTech doze dose dose*
after 28 daws rmonths
s chder) 13 dose) after after Jrod
druf dose| mase |
Moderna 3 Booster
{ages 18 years dose dose™
and older) {8t heact lat east 5
2E days Mtk
after after 3rd
Znd dese) derse)
Janssan Booster
{ages 18 years dose*
and alder] fut least 2
marths
after
17 dose)

= Concerns about initial immune response and loss of protection over time

= Multiple studies show immunogenicity of a booster as early as 3 months following primary

series.

Reference: E. Hall. Updates to Interim Clinical Considerations for Use of COVID19 Vaccines. ACIP February 4, 67
2022 Meeting
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Revised COVID-19 Vaccination Schedule for
People Who Are Moderately or Severely
Immunocompromised

Vaccination Schedule

Pfizer- 1 dose 2nd 3 Booster
BioMTech dosa dose dose®
la B yEears [21 days [at lzast {at least 3
a nEdE;Id:rEr e i manths
1= dosa| after aftes 3rad
2nd dosa) dese]
Mederna 1 dose gnd 3rd Booster
[ages 18 years dose dose dose*
and older} (28 days {a lenst |at baaet 3
alrer 2Edays monthi
17 dosr) after after Ard
2 dese) dhiysa)
Janssen 1" dose ::::""' Booster
(ages 18 years ey dose®
and older) 2 daye fat huasy 2
after manths
1" dosa} aftar
add tipnal
dosa)

= Shorter booster interval after an mRNA COVID-19 vaccine primary series
» An additional dose after a Janssen COVID-19 vaccine primary series

References: E. Hall. Updates to Interim Clinical Considerations for Use of COVID19 Vaccines. ACIP February 4, 68
2022 Meeting; CDC. COVID-19 Vaccines for Moderately or Severely Immunocompromised People.
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Germinating Trust from Seeds of Doubt

Much vaccine misinformation & myths persist

» Exposure to misinformation induced a 6% drop in

intent to vaccinate

Hesitancy remains highest in groups most
impacted by COVID-19
« Adults aged 18- to 39-years
» Hispanic and Black adults
Underlying drivers of hesitancy need to be
addressed; more data isn’t always the answer
» Anxiety around new technologies

» Lack of trust in politicians, public authorities, and
medical professionals

* Negative experiences with healthcare system

Indecisiveness coupled with the uncertainty of
the pandemic # anti-vaccines

Show empathy and build trust

Concerns

Beliefs

Surface

. Myths
attitudes

Attitude
roots

Fears Worldview

Identity

Source: Alla Paskovaty; Sanofi-Pasteur

vaccine hesitancy. Nat Med (2022).
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Vaccination Status & Intent

Sex Race/Ethnicity

remate [
— epe—

p—
- T
. p—

ap——
NHOPL NMon-Hispanic _ L_g

o, [
p—

SR —
PR —

Overall 18+ years Metropolitan Statistical Area
85.4% vaccinated (21 dose) vese. |
=

1.0% definitely will get vaccinated

g

3.1% probably will get vaccinated or unsure

10.5% probably or definitely will not get
vaccinated

Reference. CDC. https://covid.cdc.gov/covid-data-tracker/#vaccine-confidence

*Data collected Feb 20-26,2022
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Child Vaccination Status & Intent

Thirking about your child bebweesn he ages of & and 17, have ey racaived at least one dose of g COVID-18 vaccine, ar not? [
naot, do you think you will get them vaccinated.,.?

M Child is vaccinated I Right away BWait and see B Only if required [l Definitely not

Feai 722
Jan 22
B 21
Dl 21

Sapl 21

Juby '21

Thinking abaut your child undar the sga of &, once thare is g COVIOD-19 vaceine autharizad and availabla for your child's aga
aroum, dooyou think you will,, 7

B Get them vaccinated right away B Wait and sea B Only if recuired 1l Definitely not

Sepl 21

Juby '21

Source. KFF COVID019 Vaccine Monitor 71
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Child Vaccination Status & Intent

Do you feel you have encugh infarmation about the safety and effectiveness of the COVID-19 vaccine for,,. 7

Enough information Mat enaugh infarmeation

Children ages 12-17

Children ages 5-11

Children under the age of 5

How confident, if at all, ara yau that tha COVID-1% vaccinas are safe for 7

B Very confident [l Somewhat confident [ Not oo confidant [l Mot at all confident

Childran ages 5-11

Childran ages & months-5 yaars

21%

Source. KFF COVID019 Vaccine Monitor (February 9-21, 2022)
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Child Vaccination Status & Intent

FParcent of parents who say each of the following is the reason. .. (open-ended)

Hthey do not plan to vaceinate their 5311 their 12-17 year old child has not
year old child right away gotten vaccinated for SOVID-18
Meed more informationTests/Research m m
Side effects/Reactions 14% . 8%
Mot worried about SOYI0-19D0n't think vaccine is

[r*3
MBCESSANY %
75

Wianl o wail and saa

B
i o

Croar't trust he vacaoing

CEPGIE S IR YT athale k2 5
ravarper s s guetnewsezre. ] <5 K
i) 95 e e Shsies E: B
g e KXY s o e | == | B

D T el el s o P es o viilkdnms Eaimeny e a0 6 sl Vi o 2oty pliamlacs gl e 80D wumadge s iy oy whetid
ST BN [T BT R TR 37 pRLPTER BEIEE.ER 150 50 AT 1 F s@dl i ni etk ML I s OO 0TS wanmiE. ERISGERAT (RraM
s ST anerinal B Bl Rl gy vegdle.

SR AP PP CESALR Herd ne Boniey; Wilmisg D o Paweris? Waos Bacedor B35 E00R

Source. KFF COVID019 Vaccine Monitor
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Combating COVID & Vaccine Misinformation

Have you heard anyone say or havea you read amywhara that...? IF YES: To the bast of your
knowledgs is that true or false, or do vou not know whather it is frue or falsa?

B Have heard, believa to be rue  [JIHave heard, don't know if true I WET
= Belief or uncertainty about
COVID-19 misinformation is

Pregnant women should not get the m :
COVID-19 vacine widespread

Deaths due b the COVID-19 vacsing o)
are being intentionally hidden by the . 78 /° Of adUItS Say 1:hey have

govemmeant heard at least four false

Tha COVID-19 vaccinas kava bean m

g b caLse |ﬂfﬂ|"[|"1.'_l.' Statements about COVl D-1 9
and believe them to be true or
are uncertain

Tha government is exaggerating the
nurrber of COWID-19 deaths

Iwarmectin is & safe and effective
treatiment for COVID-19

You can get COVID-18 from the vaccine

Tha COVID-18 vaccinas conlain a 175,
mierechip -

= 32% of adults say they have
heard at least four false
statements about COVID-19
and believe them to be true or
are uncertain

Tha COVID-18 vaccines can changes
your DA

NET who have heard at least one of
these myths, and either say it is true T5%
or are not sure if it is true

Source. KFF COVID019 Vaccine Monitor 74
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Vaccine Misinformation & Myths

Misinformation/Myth

Vaccines were developed so fast-
they are likely to be unsafe.

The vaccine will give me COVID-
19.

MRNA-based vaccines will change
my DNA

The vaccine can cause infertility in
women.

Vaccines contain unsafe toxins.

| had COVID19, | don’t need the
vaccine

Vaccines cause autism

Response

Vaccines have gone through rigorous trials to meet FDA’s high
standards for safety, efficacy, and quality

Approved and authorized vaccines do not contain the live virus
that causes COVID19.

Biologically, mMRNA does not enter the cell's nucleus and cannot
integrate into DNA. Also, mRNA is short-lived in the body.

Allegations linking vaccines and infertility are “unfounded” and
“scientifically disproven”. No signs of infertility have been
reported among the millions who have received the vaccine.

Ingredient lists are readily available online for each vaccine

Experts do not yet know how long you are protected from getting
sick again after recovering from COVID19. Not everyone
develops the same level of immunity following infection

Original study has been debunked and retracted. Over 25
studies and medical records of >700,000 children disprove a
connection between autism and the MMR vaccine
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Building Vaccine Confidence

Farrant who say they hawve a great daeal o0 a fair amoasnt af trost in each of the follmeing o
provide relissle infermation aboud the GOVID-14 waccnes:

Bgsume panph want to get vaoanated and be pregeced for questions
Their zhild's pedizzarian®

Trealr aver dar : : Y .
Share key facts and spurces af infarmation to counter misinfarmation

Thezir tieallh Fisrsee cargany

IFeir arigloar® Fracent strang recernmendatans and stories abowt vaccinabion Sxperieroes

Tl COC
Imitiate discussion or aderess guestions aboul sde effects groactively and
The: FOA chare crediale sources of intormation

Thalr kel public neakh deparrisn
Respand Lo guestions apd actvely feten

Frezidenl Jos Siden

Oir. Anthar Fass Ermspatlike ared Understand Sancerns

rn:u‘—'ump

Thailr sleta grvamimant ez

= Pharmacists viewed as trusted sources of health information; cultivated long-term relationships
» Pharmacy locations are within reach of most Americans
= Pharmacies today are hubs for patient services (vaccines)

Source. KFF COVID019 Vaccine Monitor (June 8-21, 2021); Shen AK, Tan ASL. Trust, influence, and community:
Why pharmacists and pharmacies are central for addressing vaccine hesitancy. J Am Pharm Assoc (2003). 2022 76
Jan-Feb;62(1):305-308
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Thank You!
Any Questions?



