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,L Objectives

* To describe the epidemiology of HPV infection

* To review evolving recommendations for HPV
vaccination

 To describe the effects of HPV vaccination on
HPV infection and precancers

* To review efforts to realize goals of HPV-
associated cancer prevention

| have no conflicts of interest to disclose



2 Audience Participation

* Which country is on track to be the first to
eliminate cervical cancer as a public health
threat?

* Canada

* United States
* Scotland

e Australia

e Denmark



HUMAN PAPILLOMAVIRUS
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,E,\ HPV Transmission

* Genital HPV transmission usually through
sexual intercourse

e Risk increases with number of sexual partners

* One study described HPV infection in 14.3% of females

18-25y0 with ONE lifetime Pa rtner (Manhart et al. Sex Trans Dis
2006;33:502-8)

 May be transmitted by non-penetrative
intimate sexual contact

* Implications for adolescents “not having sex”

 Mother-to-infant transmission at birth (rare)



2 Human Papillomavirus (HPV)

 Small, nonenveloped, double-stranded DNA
viruses of Papillomaviridae family

 Hundreds of types

* [nfect squamous epithelium
— Asymptomatic
— Cutaneous (benign epithelial proliferation)
e Skin warts: common, plantar, flat, thread-like (filiform)

— Mucosal
* Low- v. high-risk types



,L Mucosal HPV Infection
Manifestations

* Low-risk HPV types
— Papillomas

* upper respiratory tract, oral, nasal, conjunctival,
anogenital (condyloma acuminata)

— Low-grade cervical/anogenital dysplasia
* High-risk HPV types
— Cervical/anogenital dysplasia (low- or high-grade)
— Precancers
— Cancers



2 Cervical Dysplasia

e Cytology (“Pap smear”)
— Squamous intraepithelial lesion
 LSIL (low-grade SIL): mild dysplasia
e HSIL (high-grade SIL): moderate-severe dysplasia

* Histology (colposcopy-directed biopsies)

— Cervical intraepithelial neoplasia (CIN)
* CIN 1: mild dysplasia
e CIN 2*: moderate dysplasia
e CIN 3*: severe dysplasia/carcinoma in situ

* Precancerous lesions



J,\ HPV & Cancer

* Precancerous lesions

— Intraepithelial neoplasia grades 2 and 3

e Cervical (CIN), anal (AIN), vulvar (VIN), vaginal (ValN),
penis (PelN or PIN)

— Endocervical glandular precancer
(adenocarcinoma in situ, AlS)

* Cancers
— Cervical
— Anogenital: anal, vulvar, vaginal, penile
— Oropharyngeal



EPIDEMIOLOGY



,!'\ Risk of HPV Infection

* HPV is the most common sexually-transmitted
infection

 Nearly EVERYONE will be infected with at least
one type of HPV at some point in their lives

* Most people never know they’ve been
infected

e Currently ~80 million Americans infected

e About 14 million Americans become infected
each year

www.cdc.gov/hpv



http://www.cdc.gov/hpv

,L Risk of Cancer due to HPV

* 90% of HPV infections will resolve
spontaneously within 2 years

e 33,700 Americans diagnosed each year with
cancer due to persistent HPV infection

e Established guidelines for routine screening
for cervical cancer*
* Beginning at age 21
* Screen every 3 years
* HR HPV co-testing every 5 years for 30-65yo

www.cdc.gov/hpv
www.cdc.gov/cancer/cervical

*for women at average risk, assuming negative results


http://www.cdc.gov/hpv
http://www.cdc.gov/cancer/cervical

,&\ Cervical Cancer

Screening won’t protect your patients from most HPV cancers.

your preteen patients today with HPV vaccine.

= Cervical cancer is
Cervical Cancer the only type of HPV
cancer for which there
is a recommended

2 s . . screening test.
Even with screening, HPV causes _J (e} '

10,800 chvearmmevs.

Bomarce MR Pavww 20 e arair e wlalnlea) clideis b ibm

Just the tip of the iceberg.

Don’t rely on screening to catch it later.
Protect them now with HPV vaccination.
httpsy/fwaww.cdc.govhpyw/hecp/more-than-screening/index.htmi

HPV VACCINE

IS CANCER PREVENTION




@ cervical Cancer

- _\..—Cervical Precancer
.—Oropharyngeal Cancer

@ ——— Anal Cancer

@® ——— Vulvar & Vagina Cancer
—— —— Penile Cancer

Tip of the
lceberg

\

300,000 11,000 4000

Cervical Precancer Cervical Cancer

Cases e Deaths

99% of cervical precancers are due to HPV
90% of cervical cancers are due to HPV

www.cdc.gov/hpv



http://www.cdc.gov/hpv

£ Other HPV
Cancers

Cases Every Year

800

3,300

5,900

12,900

.— Cervical Cancer

N
‘ d **\- Cervical Precancer
‘— Oropharyngeal Cancer

@ ——— Anal Cancer

@ —— Vulvar & Vagina Cancer
—— Penile Cancer

OVER 90%

of HPV cancers are preventable
through HPV vaccination.

www.cdc.gov/hpv


http://www.cdc.gov/hpv

/&\Annual Incidence of HPV Cancers

Cases in Women Cases in Men

Back of Throat 2,200 @
Cervical 10,800 0

Anal 1,900
Vulvar 2,700 0

Penile 0 800
Vaginal 600 0

Total 20,300 13,400

Source: HPV-Associated Cancers Statistics
Data as of August 2018

www.cdc.gov/hpv



http://www.cdc.gov/hpv

Average number of

cancers per year in sites Number
where HPV is often Percentage probably
found (HPV-associated probably caused  caused by any
Cancer site cancers) by any HPV type= HPV type=
Cervix 11,866 91% 10,751
Vagina 846 75% 635
Vulva 3,934 69% 2,707
Penis 1,269 63% 803
Anust 6,530 91% 5,957
Female 4,333 93% 4,008
Male 2,197 89% 1,949
Oropharynx 18,226 70% 12,885
Female 3,412 63% 2,160
Male 14,814 72% 10,725

Saralya M et al. Journal of the National Cancer Institute 2015;107:djv086



2

H#PreventCancerTogether

HPV VACCINE

IS CANCER PREVENTION

www.cdc.gov/HPV

“HPV vax protects your child from cervical and other cancers.”

HPV VACCINE



2

Recombinant DNA
technology, L1 pro
expressed in yeast
Saccharomyces
cerevisiae

HPV Vaccine Assembly

tein

L1 monomers

L2 monomers

L1 = major
capsid protein

L2 = minor
capsid protein

VLP = virus-like
particle

Capsomeres

= 8 kb dsDNA &
J“’( ‘\_‘:C'

L7
Fapgyaait®

Authentic virus

Viral genome

Schiller et al. Lancet Oncol. 2015;16(5):e217-e225



J,\ HPV Vaccines

e 2006 — Gardasil® (4vHPV) Merck
— Low-risk types 6 and 11 (90% genital warts)
— High-risk types 16 and 18 (70% cervical cancer)
— 3 doses at 0, 2, and 6 months

e 2009 — Cervarix® (2vHPV) GlaxoSmithKline
— High-risk types 16 and 18

e 2014 — Gardasil®9 (9vHPV) Merck

— Components of original Gardasil®, plus:

— 5 additional high-risk types: 31, 33, 45, 52, 58
(20% cervical cancer)



,&\ 4vHPV Pre-Licensing Efficacy Data

TABLE 3. Summary of quadrivalent human papillomavirus (HPV) vaccine efficacy studies in the per protocol populations”®

Gupsdrivalent
vaccing Placaba
Quteame and protocol Mot Cases Mo, Cases . Efficacy (95% CIY)
HPV 18- or 18- related CIN 23 or AIS"
Protocol 005+ 7% 0 750 12 100.0  (65.1=100.0)
Pratocol 007 23 0 290 1 1000 (-2724.0-100.0)
Protocol 012 2200 0 222 10 1000 (78.5-100.0)
Protocal 015 5301 0 5258 M 00,0 (80,6-100.0)
Combined protocols® g487 0 g4E0 53 92, 0-100.0)
HPY 6=, 11-, 16-, 18- related CIN
@ IM 2/3) or AIS
m 23 0 233 3 100.0  (-137.8-100.0)
Pratocal 013 2240 O 2268 W7 100.0F  (80.5-100.0)
Pratocal 015 5383 4 5370 43 00.7 (74.4-07 6)
Combined protocclss 7858 4 7881 B3 ta?.z-m:-']
HPV G-, 11-, 16-, 18- related genital warts
Pratocal 007 235 0 233 100.0  (-139.5-100.0)
Pratocal 013 2261 O 2270 29 100.0  (86.4-100.0)
Pratocal 015 5401 1 5387 50 {00.2-100.0)
Combined protocols® 7897 1 7899 91 Chs.r-m.u;

MMWR 2007 Vol.56 RR-2



/&\ Greater Immunogenicity in
Younger Females

TAELE &. Immunogenicity bridging between females aged 915 years in the immunogenicity studies to females aged 16=26
years in the quadrivalent human papillomavirus (HPV) vaccine efficacy studies {per-protocol Immunogenicity population®)

Females aged 9-15 years In Females aged 16-26 years in
immunegenicity studies efficacy siudies
GMTY GIMT
Assay (cLIAT) Mo. { Rl ) (955 I Ha. (AL L) {85% CIj
Anti-HPY & g5 o2ey (BT 40086 8 2651 26 (526, 2-550.6)
Anti-HPY 11 015 1, 3030 {1.223.1-1,388.0) 2 BES TE1S (7T35.3-THRE)
Anti-HPY 16 013 40002 (4547 65 290.5) 2 570 23039 (218502 4082
Anti-HPY 18 G20 1,030.8 {354.0-1,120.4) 2 T06 4516 {444 048000

Source: Food and Dinug Administration. Product approval information—licensing acton, package insert: GARDASIL (gquadrisalent human papillomevins

typas &, 11, 16, and 18), Maorck & Co, Whitehouse Station, NJ; Food and Dreg Administration; 2006, Avallable at hitp:dwww. ida.govicbariabal/
HPVmer(d A007LE. pdf.

" Inchusdas all persons who wens nol genaral protocol violatons, recshied all frse vaccinations within accoptable day rangos, wone semnnsgative at day 1 and
ifor all persons axcept thoss aged <16 years in the immunagenicity studiss #who were Rl tested) polymemse chain rsaction-negative day 1 Shrough
mecnth ¥ for thie relessant HPY typals), and had a month ¥ serum sample collected within an acceptable day ranga,

t Competitive luminex im MU assay.

S Goometric maan Ster; mMU: milli-Marck units.

1 ConBdence interval.

* 99% seropositivity for all age groups for all vaccine types

* At 1 month after 379 dose, titers in younger group
noninferior to older group

At month 18, titers in younger group were 2-3x higher

than in older group MMWR 2007 Vol.56 RR-2



2 AVHPV

* FDA licensed in 2006 for females 9-26yo
e (Efficacy studies in males were ongoing)

e Advisory Committee on Immunization
Practices (ACIP) recommended giving at 11-
12yo, catch-up vaccination for 13-26yo



,E'\ Rationale for 2006 Vaccine
Recommendations

e Cost-effective: combine with existing well-child visits
with immunizations

e \accinate before onset of sexual debut to be
maximally effective

* High probability of infection soon after sexual debut

e 2002 National Survey of Family Growth: 24% of 15yo
females had had sex

* Greater immunogenicity when vaccinated at younger
age

MMWR 2007 Vol.56 RR-2



2 HPV Vaccine History in the US

e 2009 — 4vHPV — FDA licensed for males 9-26yo for
prevention of genital warts

e ACIP did not recommend routine vaccination of males (not cost-
effective if female vaccination >80%)

e 2009 — Cervarix® (2vHPV) — FDA licensed for females
10-25yo0

e 2010 — 4vHPV — FDA added indication for prevention of
anal cancer in females & males



2 HPV Vaccine History in the US

2011 — ACIP recommended 4vHPV for males at 11-
12yo, catch-up for 13-21yo
* New indication for cancer prevention in males

* Had not achieved high rates of vaccination in females (only 1/3 of
females <17yo had received 3-dose series)

2014 — Gardasil®9 (9vHPV) FDA licensed, 4vHPV began
being phased out

2016 — 2vHPV & 4vHPV no longer available in US

2016 — 9vHPV two-dose schedule approved,
recommended by ACIP

2018 — FDA approved expanded indication to include
females & males 27-45yo

* No change to ACIP recommendations
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1%0.5 ml Single-Dose Syrings DIN 02437058
Sterile

GARDASIL:9 .

[Human Papillomavirus 3-valent
Vaccine, Recombinant]
Suspension for injection

Each 0.5 mlL dose contains 30/40060/40/20/20/ 20020020 mg
of HPY Types muwwzwzmmnsa L1 proteins.

3 .-la- uuhc-u e

GARDASILLY 5 = €9 MERCK

_d

Pt =i i)

'“*m*ﬁmfﬁz T

DOSING RECOMMENDATIONS



,L Alternate Dosing Regimens

Vaccine costs, logistics, make completion of 3-dose
series difficult, particularly in resource-limited settings

Evidence from 2vHPV vaccine v. control study, that 2
doses (possibly even 1 dose) may be as effective as 3*

Subsequent studies showed noninferiority of vaccine
response to 2 doses of 2vHPV or 4vHPV in girls
compared to 3 doses in girls or women®

2-dose series already licensed in some countries when
World Health Organization recommended this in 2014
for girls 9-14yo

*Kreimer et al. JNCI 2011;103:1444-1451
°Dobson et al. JAMA 2013;309(17):1793-1802



,!'\ 2 doses of 9vHPV

e Study of 1518 participants at 52 centers in 15
countries

* 5 cohorts:
* Girls 9-14yo, 2 doses 6 months apart
* Boys 9-14yo, 2 doses 6 months apart
* Girls & boys 9-14yo, 2 doses 12 months apart

Girls 9-14yo, 3 doses over 6 months

(Control) females 16-26yo, 3 doses over 6 months

* Immunogenicity noninferior at 4 weeks after
last dose

lversen et al. JAMA 2016;316(22):2411-2421.



/&\Current HPV Vaccine Guidelines

e Target age for initiation: 11-12 year visit (may
give as early as 9yo)
e 2 doses of vaccine

* |f initiating series before 15 birthday (2"¢ dose may be
after 15 birthday)

e 2" dose 6-12 months after the first

e 3 doses of vaccine

* |f initiating series after 15 birthday
e 2nd dose at 1-2 months, 37 dose at 6 months

MMWR 2016 Vol 65 No 49



2 Special Populations

Catch-up immunizations
* Females through age 26

* Males through age 21

Males who have sex with males/transgender
* Through age 26

Immunocompromising conditions
* 3 dose series for all through age 26

* B lymphocyte antibody deficiencies, T lymphocyte complete or
partial defects, HIV, malignancies, transplant recipients,
autoimmune disease, immunosuppressive therapy

History of sexual abuse or assault
* Begin series at 9yo

MMWR 2016 Vol 65 No 49



2 Interrupted Schedules

e No need to restart

* |n studies of 3 doses of 4vHPV, longer intervals
between the 15t and 2" and 2" and 3"9, doses
resulted in higher antibody responses after
the subsequent dose




2 Further Study

e Persistence of antibody responses after 2
doses

e Need for boosters?

e Effects of vaccination on clinical outcomes

* Use/outcomes in older populations

e 9vHPV approved through 45yo (still not recommended
for routine schedules)

e Additional alternate schedules

e 1 dose?

e 2 doses in older populations?



HPV CANCER PREVENTION



,L Global Momentum

* May 2018 — World Health Organization
Director-General issued global call to action to
eliminate cervical cancer

* June 2018 — American Cancer Society
aunches Mission: HPV Cancer Free

* June 2018 — all National Cancer Institute-
designated cancer centers endorse goal of
eliminating HPV-related cancers



2 Healthy People 2020

e Office for Disease Prevention and Health
Promotion, establishes benchmarks and
monitors progress for 10-year objectives

* Objective: Increase percentage of adolescents

13-15yo who receive recommended doses of
HPV vaccine to 80%

* In 2016: 45.1% of females, 36.4% of males

* From 2016 to 2017:

— AR: 30% to 41.9% for females, 27.5% to 20% for males
— TN: 37.6% to 43.1% for females, 30.9% to 26.6% for females

https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives



https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives

,L Mission: HPV Cancer Free

* Goal: 80% vaccination rate by 2026 (20 years
after introduction of the first HPV vaccine)

* “If we can achieve sustained 80% HPV
vaccination ... combined with continued
screening and treatment for cervical pre-
cancers, we could see the elimination of
cervical cancer in the US within 40 years.”

- Richard C. Wender, MD, American Cancer Society



HPV Vaccination Coverage

FIGURE. Estimated coverage with selected vaccines and doses® among adolescents aged 13-17 years, by survey year and ACIP
recommendations’ — National Immunization Survey-Teen, United States, 2006-20175
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ACIP recommendation 2016 allowed for 2-dose schedule (changing definition
of up-to-date)

MMWR Vol 67 No 33 August 24, 2018



,&\South has High Rates of Cervical Cancer, Low
Rates of HPV Vaccination

New Cervical Cancer Diagnoses HPV Vaccination Coverage

Percentage of adolescents who are up to date on HPV vaccination

Coverage by state:

39% and under
B 40-49%
M 50-59%
60% or greater

www.cdc.gov/hpv

Lowest/Highest: HI, WA, OR, CO, AZ, NE, MI, NH, MA, VA
Highest/Lowest: AR, MS, KY



2 Declines in HPV Vaccine Types

e 12,788 residual cervical cytology specimens,
Kaiser Permanente Northwest (Portland, OR)

e 20-24yo and 25-29yo

e 3 time periods: 2007 (baseline, unvaccinated),
2012-2013 and 2015-2016

* 69-72% were non-Hispanic White women

Markowitz et al. Vaccine. 37 (2019) 3918-3924



! Evidence of Herd Effects Among Unvaccinated
' | 4VHPV Type Prevalence: | Baseline2007 | 20122013 | 20152016

20-24yo total 13.1% 5.5%* (4,58%) 2.9%* (\ 78%)
20-24yo, unvaccinated 13.1% 8.1%* ({ 38%) 5.8%* ({4 55%)
20-24yo, 21 dose vaccine N/A 2.2%* ({ 83%) 1.3%* (4, 90%)
25-29yo total 8.1% 6.9% 5.0%* ({,38%)
25-29yo0, unvaccinated 8.1% 7.3% 6.1%* ({1 25%)
25-29yo, 21 dose vaccine N/A 6.1%* (J 25%) 2.7%* (\67%)
16 W 2007
20152016

14

12

10

Prevalence, %
= o o0
e
—_—
-
L ———

]

U i
Total Unvaccinated Vaccinated Total Unvaccinated Vaccinated

L J L J

Markowitz et al. Vaccine. 37 (2019) 3918-3924 7“4 Yearold 25-29 year-olds




,&\I\/Ieta-AnaIysis of Population-Level
Impact of HPV Vaccination

 HPV Vaccination Impact Study Group
e 2015: first systematic review & meta-analysis

* Update published in Lancet online 6/26/19

* [ncluded 65 articles from 14 high-income
countries

e Data from 60 million individuals up to 8 years
post-vaccination follow-up

Drolet et al. Lancet. August 10, 2019



Meta-Analysis: Changes in HPV

Prevalence

Fawaurs vacdnation

Studies Risk ratio (95% CI)  Heterogeneity®
HFY 16 and 18
Girls 13-19 vears 10 — 030 (0-21-043)  P=B1%, p<0-00001
6 —+— Decreased 83%* 017 (011025} F=44% p=0-11
‘Women 20- 24 years 11 —— 0-63 (0-53-076) F=B4%, pa0-00001
B —+— Decreased 66%* 034(073-049)  F=01%, pe0-00001
Women 25-Jayears & — 0-86 (0-69-1-07) F=53%, p=0-0b
5 + 0-63 (0-41-0-97) P=43%, p=014
HPV 31, 33 and 45
Girls 13-19 vears ——r 0-89 (078-101) F=0%, p=0-47
—+—— Decreased 54%* 046(033-066)  P-20% p-028
Women 20-24 years 11 —_—— 0-99 (0-84-1-16) F=64%, p=0-D02
B & 072 {0-47-1-10) P=88%, pc0-00001
Women 25-20years 6 - 102 {0-79-1-32) P=53% p=0-06
5 - 093 (0-71-1-22) P=0%, p=0-90
High-risk non-vaccine HPV types
Girks 13-19 vears 10 | 143 (0-00-1-29)  P=71%, p=0.0003
B * 1412 (0-82-1-53) P=88%, p<0-0001
Women 20-24years 11 I 111 (1-00-1-24) F=82%, p<0-0001
& 116 (0-03-1-46)  P=04% p0-0001
Women 25-Xyears b # 14 years aftervacdnation —— 100 {0-32-1-10) F=12%, p=0-34
5 # S-Hyears after vaccination > 117 (0-80-172) P=B1%, p=0-0003
T T T 1
1] 05 1.0 1-5 FLi]
+——

Figure 2: Changes in the prevalence of HPY infections between pre-vaccination and post-vaccination periods

HFV=human papillomavirus. *p values are associatedwith the 3* statistic.

Drolet et al. Lancet. August 10, 2019




/Q/Ieta-AnaIysis: Changes in Anogenital

Wart Diagnosis

Studies

Risk ratio (95% CI)

Heterogeneity®

Girls 15-19 years
Wiormen 20-24 years
Women 25 29 years
Women 30-39 years
Borys 15168 years
Men 30-24 years
Men 25-20 years

Men 3030 years

# 1-4 vears after vaccination :
# -8 years after vacdnation

—

—+—Decreased 679
+

. Decrease
—
—*—De

*

d 54%*

creased 31%*
‘_

+
— +— Decr
——

ik
-

;ased 48%*

Decreased 32%*
_‘_

*»

——

.

o5 1

+—
Fawoasrs vaccination

0 1-5

060 [D-46-0-76)
0:33 (0-24-0-46)
076 (0-67—0-86)
0-46 (0-36-0-60)
-89 (0-B0-0-98)
0-69 {-53-0-20)
1-02 (0-92-1-13)

0-B8 (0-67-1-16)
0-B0 (0-62-104)
052 (0-37-0-75)

0-93 (0-32-1-06)
0-68 (0470 QE]
1-05{0-93-117)

0-04 (0-66-1-33)
1-08 (0-98-1-19)
1-04 (0-76-1-43)

P=g9%, p0-00001
= 90%, pe-00001
= 90%, ped-00001
P=90%, p<0-00001
P= 6%, p0-00001
P=gB%, ped-00031
P=56%, po0-00001
P=58%, p<0-00001
P=08%, p0-00001
P=g7%, p<0-00001
P=gE%, pa0-00001
= 90%, ped-00001
P=97%, p«<0-00001
= 50%, pe-00001
P= 0%, pe-00001
P=g0%, pad-00001

Figure 3: Changes in anogenital wart diagnoses between pre-vaccination and post-waccination periods in countries using the quadrivalent vaccine
*pvalues are assocated with the y* statistic

Drolet et al. Lancet. August 10, 2019




& Meta-Analysis: Changes in CIN2+

204 Girk15-19 years ‘Women 20-24 years

A
|

=
———
|
|

Women 25-20 years

144

‘Women 3039 vears

= ‘P}{

carmpared with presvacina tion

Redative risk of CIMN 2+ dia

<

Z 3 4 % 1 2 3 4 5

Years post- vaccination

Figure 6: Changes in CIN2+ among screened girls and women during the first 7 years after the introduction of
girls-only human papillomavirus vaccination, in countrieswith multi-cohort vaccination and high

vaccination coverage

Risk ratio (95% )

Heterogeneity®

Studies
Girls 15-19 years 7 [
k
5 —— Decregdsed 51%
Wioamen 20-24 years 8 ——
1 = k
) —+— Decreased 31%
Women 25-20 years 7 *
E _’_
Women 30-39 years & # 1-4 years after vaccination T
5 # T-9years aftervaccination —_——
I T T 1
o o5 1-0 15 .
‘—
Favoursvacdnation

073 (0-67-079)
049 (0-42-0-58)
004 (0-82-1-08)
0-60 (0-57-0-84)
112 (1-05-1-20)
110(1-06-1-32)
107 (1-00-1-14)
173 (113-134)

1’=69%, p=0-004
=88%, pc0-0001
1P=08%, pe0-00001
1=99%, p<0-00001
1=583%, p<0-00001
1P=97%, p0-00001
1=05%, p<0-D0001
1=97%, p<0-00001

Figure 5: Changes in CIN2+ among screened girls and women between the pre-vacdnation and post-vaccination periods

CIMN2+=cervical intrzepithelial neoplasia grade 2+. * pvalues are assodated with the ¥ statistic

Countries with multi-cohort
vaccination and high coverage
(250%) were Australia, Canada
(British Columbia), Denmark,
Scotland, and the USA.

The authors noted that USA
was included in this analysis
because of data indicating an
association between
screening participation and
HPV vaccination, noting that
this coverage is likely to be
higher than the overall
vaccination coverage in the
population. They did a
sensitivity analysis excluding
the USA and results were

unchanged.

Drolet et al. Lancet. August 10, 2019



2

e HPV-IMPACT (HPV
vaccine impact
monitoring project)

* Rates decreased
significantly for
women 18-24yo

* Rates increased
significantly for
women 40-64yo

Estimated CIN2+ Cases in US,

2008 & 2016

FIGURE 1. Estimated number of diagnosed CIN2+ cases,” by age group — United States, 2008 and 2016
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& Estimated CIN2+ Cases by Age and
HPV Type, 2008 & 2016

coen B Vs In both 2008 &
g | — 2016, an
g | estimated 76% of
e CIN2+ cases were
; 20000 - due to HPV types
10000 1 in the 9-valent
) E i i ﬁ = ﬁ ﬁ vaccine

18-19 20-24 25-29 30-34 45-49
Age group (yrs)
HPV-16/-18
o decreased from
— ] DlhErHP\l'l .
o BRLETT | 52% to 43%
4 |
m 40,000
3
=
:; 30,000
c
E
ficd
£ 20000 4
10,000 i i
n j = e o=
18-19 20-24 25-29 30-34 45-49 50-54 55-! 50-64 =65

Agegmuptwsl MMWR Vol 68 No 15 April 19, 2019



BE LIKE AUSTRALIA



,!'\ Australian HPV Vaccination
Campaign

* April 2007 — started fully government-funded
program administering 4vHPV

* April 2007 — December 2009

* Vaccinated all girls 12-17yo through school program

* Vaccinated women up to 25yo through community
providers

* Ongoing school vaccination program — give at
12-13yo (first year of high school)

* Boys added to program in 2013
* Catch-up program for boys up to 15yo through 2015

Hall et al. Lancet Public Health. January 2019



J,\ Australia’s Successes

e 2016: by 15yo 78.6% of girls and 72.9% of boys were fully
vaccinated

e Australia already had among the lowest incidence and
mortality rates for cervical cancer

e 1991 — introduced National Cervical Screening Program
(NCSP) = incidence decreased by 50% in women >25yo

* 83% coverage from 2011-2015
e 2017: transitioned to primary HPV screening model
e 2018: changed to 9vHPV vaccine, 2-dose course

Hall et al. Lancet Public Health. January 2019



2

“The early adoption of both HPV vaccination
and HPV-based cervical screening, high uptake
of the vaccine, and high participation in
screening position Australia as the first country
that is likely to eliminate cervical cancer as a
public health issue.”

Hall et al. Lancet Public Health. January 2019



,L Cervical Cancer Elimination in
Australia

e Potential elimination thresholds:

* Rare cancer threshold: annual age-standardized
incidence of 6 new cases/100K women

* Lower threshold: 4 new cases/100K women

e Model assumed 82% of girls and 76% of boys
would have completed HPV series (based on
midpoint of observed 2- and 3-dose coverage
in 2017)

Hall et al. Lancet Public Health. January 2019



,L Cervical Cancer Elimination in

Australia

* Assuming ongoing high rates of vaccination
and screening:

* [n 2020 the rare cancer threshold will be
reached (6 new cases/100K)

o Stricter definition of 4 new cases/100K would
be reached in 2028

Hall et al. Lancet Public Health. January 2019



,&\St. Jude Children’s Research Hospital
HPV Cancer Prevention Initiative




/&\St. Jude’s Role in HPV Cancer Prevention

* As the only NCl-designated Comprehensive
Cancer Center dedicated solely to children, St.
Jude has important responsibility to promote
cancer prevention in youth

e St. Jude is located in an area of the country
with high HPV-related cancer incidence, and
low rates of HPV vaccination

e St. Jude’s goal is to reduce cancer deaths
locally and nationally through increased
uptake of HPV vaccination



,&\ St. Jude Children’s Research Hospital

Affiliate Locations Will pursue goals across

geographic areas:
Memphis area

, Tennessee

Peoria, IL |

t\ Regionally, including

» catchment areas of St.
Jude affiliates:

Springfield, MO \

Baton Rouge, LA

-

Johnson City, TN

Tulsa, OK ‘__’-'/J = Charlotte, NC
- — Charlotte, NC S .
L Huntsville, AL

' Johnson City, TN
Peoria, IL
Shreveport, LA
Springfield, MO
Tulsa, OK
- Nationally

-
Baton Rouge, LA
- L




J,\ St. Jude HPV Initiative Planning

* HPV Vaccine Strategy Workshop held at St.
Jude May 2019 - invited leading national
experts/key stakeholders

* September 2019 — will begin interviewing
candidates for Director

* FY2020 — planning and pre-implementation,
develop administrative core team

Stay tuned!



2 Audience Participation

* True/False

Over 90% of HPV-associated cancers
are preventable through HPV
vaccination



Thank you!
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