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Human Papillomavirus (HPV) Disease

aMost common sexually transmitted
infection in the U.S.

o Small DNA virus.
aMorethan 150 types.

aHrst vaccine was licensed in 2006.
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Natural History of HPV Infection
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HPV Clinical Features

0 Most HPV infections are asymptomatic
and result in no clinical disease.

2 Clinical manifestations of HPV infection
Include:
= Anogenital warts.

= Recurrent respiratory papillomatosis.

= Cervical cancer precursors (cervical intraepithelial
neoplasia).

= Cancer (cervical,anal,vaginal,vulvar, penile,and some
orpharyngeal cancers).




Cancers Caused by HPV, U.S.

Average number of cancers per year
probably caused by HPV’

Cancer site

Male

Female

Both Sexes

Percentage
per year

Anus

1,400

2,600

4,000

91%

Cervix

0

10,400

10,400

91%

Oropharynx

7,200

1,800

9,000

72%

Penis

700

0

700

63%

Vagina

600

600

75%

Vulva

2,200

2,200

69%

TOTAL

17,600

| CDC, United Sates Cancer Statistics (USCS),2006-2010

26,900




HPV-associated Disease
TYPE WOMEN MEN

'L 'W

16/18 70% of cervical cancers  70% of anal cancers
60% of all anal/genital

cancers
6/11 90% of genital warts 90% of genital warts
90% of RRP* lesions 90% of RRP lesions

Transmission to women

* RRP = recurrent respiratory papillomatosis




HPV Epidemiology

= Reservoir
= Transmission

= Temporal pattern

= Communicability

Human

Direct contact
(usually sexual)

None

Presumed to be high



Cumulative Incidence of any HPV
Infection Months after Sexual Initiation
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HPV Disease Burden in the U.S.

0 Estimated 79 million persons are infected.
= ~ 14 million new infectionsannually.

0 Common among adolescents and young
adults.

= 50% of new infectionsoccur in persons 15-24 years
of age.

0 About $8 billion spent annually on
management of sequelae of HPV infections.




Cervical Cancer Screening

0 Revised in 2012.
0 Screening should begin at age 21 years.

0 Screen women 21 to 65 years of age with Pap
test every 3 years.

0 Co-testing (Pap and HPV testing) every 5 years
In women 30 to 65 years of age.




Human PapillomavirusVaccines

o HPV L1 major capsid protein of the virusis antigen
used for immunization.

0 L1 protein produced using recombinant DNA
technology.

0 L1 proteins self-assemble into virus-like particles.

0 VLPsare noninfectious and nononcogenic.




Human PapillomavirusVaccines

HPV Vaccines Bivalent Quadrivalent 9-Valent
2VHPV 4vHPV 9vHPV
(Cervarix) (Gardasil) (Gardasil9)
6,11,16,18,
L1VLPTypes 16,18 6,11,16,18 31 33,45 52 58
Manufacturer GK Merck Merck
Females (9-26 yrs): Females (9-26 yrs): Females (9-26 yrs):
Cervical precancer and | Anal,cervical,vaginal, | Anal,cervical,vaginal,
cancer and vulvar precancer | and vulvar precancer
and cancer;genital and cancer;genital
warts warts
FDA
Indications Males Males (9-26 yrs): Males (9-15 yrs):
Not approved for use Anal precancer and Anal precancer and
In males cancer;genital warts | cancer;genital warts




HPV Vaccine Efficacy

0 High efficacy among females without evidence
of infection with vaccine HPV types (>95%).

0 No evidence of efficacy against disease caused
by vaccine types participantswere infected
with at the time of vaccination.

0 Prior infection with one HPV type did not
diminish efficacy of the vaccine against other
vaccine HPV types.




OVHPV (Gardasil 9)

0 Licensed in the U.S.December 10,2014.
* Females 9-26 years, males 9-15 years.
= Trialsconducted with 3-dose schedule.

0 Targets5 additional high-risk types:.
= 6,11,16,18,31,33,45,52,58

0 Males 16-26 yrs—not part of BLA submitted 2013.
= SUbBLA submitted to FDA.




OvVHPV (Gardasil 9) Efficacy and Safety

0 Eficacy
= ~97% protection against 31-,33-,45-,52- 58-related
outcomes.
= Smilar protection against 6-,11-,16-,18-related disease.

0 Non-inferior immunogenicity to 4vHPV.

0 Hve additional typesaccount for 11% of invasive
cancers.
= Differencesby gender: 14% for females; 5% for males.

0 9vHPV can be administered at the same medical visit
with MenACWY and Tdap.

0 Safety %rqfi_le similar to 4vHPV across age, gender,
race, ethnicity groups.




HPV Vaccine
Duration of Immunity

0 The duration of immunity after a
complete 3-dose schedule isnot known.

= Available evidence indicates protection for at
least 8 years for 4vHPV and at least 9 years for
2VHPV.

= Multiple cohort studiesare in progressto
monitor the duration of Immunity.




Figure 1. Recommended immunization schedule for persons aged 0 through 18 years - United States, 2015.
[FOR THOSE WHO FALL BEHIND OR START LATE, 5EE THE CATCH-UP SCHEDULE [FIGURE 2.

Thesa recommendations must be resd with the footnotes that follow, For those whio fll behind or start late, provide catch-up vaccination at the earliest opportunity as indicatad by the gresn bars in Figura 1.
To determine mimimum intervals between doses, see the ctch-up schedule (Figure 7). School entry and adolescent vaccine age groups are shaded.
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This schedule includes recommendations in effect as of January 1, 2015. Any dose not administered at the recommended age should be administered at a subseguent visit, when indicated and
feasible. The use of a combination vaccine generally is preferred over separate injections of its equivalent component vaocines. Vaccination i should consult the relevant Advisory Committee
on Immunization Practices (ACIP) statement for detailed recommendations, available online at hittpofwww.cdC gowvaccines/hopfacip-recs/index. htmil. Clinically significant adverse events that follow
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diseases should be r o the state or local health department. Additional information, ind udin% recautions and contraindications for vaccination, is available from COC online
(hittp! fweww.cdc gow vaccines‘recsivac-admin/contraindications.him) or by telephone (300-CDC-INF lFBﬂ-CI—HE-d—EEIﬁ]:-.
This schedule iz a by the Advisory Committes on Immunization Practices (hitpd ‘www.cdc.gow/vaccines/acip), the American Academy of Pediatrics (http2www.aap.org), the American Acadermy of

Family Physicians (httpe‘www.aafp.org), and the American College of Obstatricians and Gynecologists (http-'fwww.acog.org).
NOTE: The above recommendations must be read along with the footnotes of this schedule.




Recommended Adult Immunization Schedule—United States - 2015

Note: These recommendations must be read with the footnotes that follow

containing number of doses, intervals between doses, and other important information.

Figure 1. Recommended adult Inmunization schedule, by vaccine and age group'

VACCINE v AGEGROUP »

19-21 years

2-26years

49 years

50-59 years

60-64 years

> 65 years

Influenza™

Tetanus, diphtheria, pertussis (Td/Tdap)™

Human papillomavirus (HPV) Female™

3 doses

loster*

1dose

Measles, mumps, rubefla (MMR)*/

1or2doses

Pneumococcal 13-valent conjugate (PCV13)™

Preumococcal polysaccharide (PPSY23)*

Meningococcal™

Henatitis A"

Hepattis '

Haemophilus influenzoe type b (Hib)**

*Covered by the Vaccine injury Compensation Program

For all persons In this Category who

meet the age requirements and who
lack documentation of vaccination or

Recommended If some other risk
factor Is present (£.G., 0n the basis of
medical, 0ccupational, lifestyte, o other
indication)

Emm

Report all diinically significant postvaccination reactions to the Vaccine Adverse Event Reporting System (VAERS). Reporting forms and instructions on filing a VAERS
report are avmu:m atwww.vaers.hhs.gov or by telephone, 800-822-7967. e w

Information on how to file a Vaccine Injury Com) ) am claim is available at www.hrsa gov/vaccinecompensation
WMJWG;%,?W - o

claim for vaccine injury, contact the U

Additional information about the vaccines in this schedule, extent of available data, and contraindications for vaccination is also available at
wiww oo gov/vaccines or from the CDCINFO Contact Center at 800-CDC-INFO (800-232-4636) in English and Spanish, 800 a.m. - 8:00 p.m. Eastern Time, Monday -
Fnday,exﬁ;m holidays.

Madison Place, N.W, Washington, D.C. 20005; telephone

or by telephone, 800-338-2382. Tofile a
20?357—6400.

Use of trade names and commeraial sources i for identification only and does not imply endorsement by the U S. Department of Health and Human Services.

The recommendations in this schedule were approved
{ACIP), the American kaﬁun:off

American College of Nurse-

the Centers for Disease Control and Prevention’s (CDC)
arn&mmmﬁ , the America College of Physicians (ACP), American College

%ﬂ;‘n Immunization Practices
of icians and Gynecologists (ACOG) and



Flgure 2. Vaccines that might be Indicated for adults based on medical and other Indications’
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VACCINE v INDICATION » | Pregnancy | virus[HIV])“/** | cells/pl ;celis/pl (MSM) hemodialysis alcoholism defidendes) " disease | Diabetes | personnel
Infoenza’? 1 dose IIV annually i 1 dose IIV annually o

Tetanus, diphtheria, pertussis T3/ Tdap)"? (|1l Substitute 1-time dose of Tdap for Td booster; then boost with Td every 10 yrs I

Human papillomavirus (HPY) Female™
BT |
Contraindicated "
Measles, mumps, rubella (MMR)"/
Preumococcal 13-valent conjugate (PCV13)* 1
Pneumococcal polysaccharide (PPSV23)Y | 10r 2 doses | |
Meningococcal™ . |

Hepatitis A"*
Hepatitis B*" | | 3doses : — |

OOV by e Vactine For all persons in this category who meet the age requirements and who lack Recommended if some other risk factor No recommendation
I AT S :] documentation of vaccination of have no evidence of previous infection; 20ster is present (e.g, on the basis of medical, :
vaccine recommended regardless of prior episode of zoster occupational, lifestyle, or other indications)




Updated ACIP Recommendations

0 Vaccinate malesand femalesat 11-12 years.”

0 Catch up those previously unvaccinated or
missing doses:
= Femalesage 13 through 26 years.
= Malesage 13 through 21 years.
= High-risk malesage 21 through 26 years.
 Men who have sex with men and immunocompromised
men (including HIV-infected persons).
0 Use:
= 2vHPV,4vHPV, or 9vHPV for females.
= 4vHPV or 9vHPV™ for males.

4 *Vaccination seriescan be started at 9 years of age
**ACIP off-label recommendation MMWR2015;64:300-4




Updated ACIP Recommendations Administration

0 Routine 3-dose schedule™ 0,1-2, 6 months
= Dose #2: Administer at least 1 to 2 months after dose 1.

= Dose #3: Administer at least:
e 12 weeks after dose 2 AND
* 6 months (24 weeks) after dose 1.

a ThereisNO maximum interval between HPV
vaccine doses.

o If the vaccination schedule isinterrupted, the series
doesnot need to berestarted.

|\ *ACIP off-label recommendation MMWR2015;64(29):300-4




HPV Vaccine Administration

a Administer at the same medical visit asother
vaccines.

o IM injection.

0 Pre-vaccination testing is not recommended:
= Pap.
= HPV.
= Pregnancy.

0 No therapeutic effect on HPV infection,
genital warts, cervical lesions.




HPV Vaccine
Interchangeability

a0 No data on schedulesthat include 2vHPV and
4vHPV and/or 9vHPV.

0 Responsetotypes 16 and 18 likely to be similar
when 2vHPV, 4vHPV, or 9vHPV used in the same

series.

0 Protection against typesother than 16 and 18 is
probably reduced if fewer than 3 doses of 4vHPV or

OvHPV received.

- 0 Use same vaccine for all 3 doseswhenever possible.




Updated ACIP Recommendations
Interchangeability”

o If immunization providers do not know or do
not have available the HPV vaccine product
previously administered or are in settings
transitioning to 9vHPV for protection against
HPV 16 and 18:

* Females: Any HPV vaccine product may be used to
continue or complete the series.

= Males: 4vHPV or 9vHPV may be used to continue or
complete the series.

*ACIP off-label recommendation MMWR2015;64(29):300-4




9vHPV Vaccination for Personswho
Completed other HPV Vaccination Series

o Manufacturer did not seek indication for 9vHPV
vaccination in previously vaccinated persons.

0 One study evaluated 9vHPV in prior 4vHPV vaccinees:

= >98% of prior 4vHPV recipients seroconverted to 5 new
types after 3 doses of 9vHPV.

= Acceptable safety profile in these subjects.

= Serologic geometric mean titersto 5 additional types
were lower (25%-63%) in females who received prior
4vHPV compared to other study subjects.




Clinical Considerations

o The majority of all HPV-associated cancersthat can be
prevented by vaccination aredue to HPV 16 and 18.

0 The benefit of protection against the 5 additional types
targeted by 9-valent HPV vaccination ismostly limited to
femalesfor prevention of cervical cancers and precancers.

0 Available data show no serious safety concernsin persons
who were vaccinated with 9-valent HPV vaccine after having
received a 3-dose series of quadrivalent HPV vaccine.

0 Cervical cancer screening isrecommended beginning at age
21 years and continuing through age 65 yearsfor both
vaccinated and unvaccinated women.

Supplemental information and guidance for vaccination providers regarding use of 9-valent
' HPV vaccine http://www.cdc.gov/vaccines/who/teens/downloads/9vHPV-guidance.pdf



http://www.cdc.gov/vaccines/who/teens/downloads/9vHPV-guidance.pdf

What is the cost effectiveness of 3 additional doses of 9-valent HFV vaccine for persons who already have
received a complete 3-dose HPV vaccination series?
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http://www.cdc.gov/vaccines/who/teens/downloads/9vHPV-guidance.pdf

HPV Vaccine
Special Situations

a2 Administer vaccine to:

= Femaleswho:
« Have equivocal or abnormal Pap test.
» Have positive HPV DNA test.
 Are breastfeeding.
= Males and femaleswho:
e Have genital warts.
* Are Immunosuppressed.

MMWR 2014:63(No.5):1-30

& MMWR2015:64(29):300-4




HPV Vaccine
Contraindications and Precautions

0 Contraindication

= Severe allergic reaction to avaccine
component or following a prior dose.

« HPV2 prefilled syringe containslatex.

2 Precaution

= Moderate or severe acute illnesses (defer until
symptomsimprove).




HPV Vaccination during Pregnancy

o Initiation of the vaccine series should be delayed until
after completion of pregnancy.

o Ifawoman isfound to be pregnant after initiating the
vaccination series,remaining doses should be delayed
until after the pregnancy.

o If avaccine dose hasbeen administered during
pregnancy,thereisno indication for intervention.

0 Women vaccinated during pregnancy should be
reported to the respective manufacturer.
= Active pregnancy registry for 9vHPV established; others closed.
| = Telephone numbersare in the package inserts.

“*MIMQZOJ%B(NO.SH -30.and MMWR 2015;64(29):300-4



Adverse BEvents Following Any Dose of
HPV Vaccine Among Females’

AdverseBvent  2vHPV  4vHPV 9vHPV

Pain 92% 84% 89%
Swelling 44% 29% 40%
Erythema 48% 25% 34%

Fever 13% 13% 9%

NEISEE 7% Gl 28%™ 4%
Headache 12% 55% 11%

"FDA product approval data
} “Gl = Gastrointestinal symptoms,including nausea, vomiting, diarrhea,and/or

abdominal pain

-



Syncope Following Vaccination

0 Anincrease in the number of reports of
syncope hasbeen detected by the Vaccine
Adverse Event Reporting System (VAERYS).

= Most of the increase among females 11-18 years.
0 Seriousinjuries have resulted.

o ACIPrecommendsprovidersstrongly consider
observing patientsfor 15 minutes after they
are vaccinated.




Human PapillomavirusVaccine
Safety Summary

0 Only local reactions occur more frequently among
vaccine recipientsthan among placebo recipients.

0 Serious adverse reactions have been reported
following HPV vaccine.

= Most do not appear to have been caused by the vaccine
(.e.,the reactionsare coincidental to vaccination).

0 Syncope precautions should be observed when
vaccinating adolescents and young adults.

0 Monitoring and evaluation of reportswill continue.
MMWR 2014:63(RR-5):1-30




Storage and Handling

0 Store between inthe
refrigerator between
35° —46°F (2°—-8° C).

0 Protect from light.




HPV Immunization Rates
Females 13-17 Years of Age, 2014

HPV Vacci —
accine

Females | Males
1 or more doses’ 60% 41.7%
3-dose series completion ™ |69.3% 57.8%

*Percentages =1 hum an papillbm avirus vaccie,eitherHPV4 orHPV?2
**Percentage who received 3 or more HPV doses, either HPV4 or HPV2

MMWK2015; 64 (No.29):784-92




Why HPV Vaccine Coverage Matters

aCurrently, there are 26 million girlsunder
13 yearsof age in the United States.

alf none are vaccinated, 168,400 will
develop cervical cancer and 54,100 will
die from it.




Why HPV Vaccine Coverage Matters

0 Continuing 30% coverage among
12-year-old girlswould prevent 45,500
of these casesand 14,600 deaths.

aVaccinating 80% would prevent 98,800
casesand 31,700 deaths.

0 For each year we stay at 30% coverage
instead of achieving 80%, 4,400 future
cervical cancer cases and 1,400 cervical
cancer deathswill occur.




HPV Vaccine Communications
During the Healthcare Encounter

o HPV vaccine is often presented as optional, whereas
other adolescent vaccines are recommended.

0 Some expressed mixed or negative opinions about
relatively new vaccines and concerns over safety and
efficacy.

0 When parents expressreluctance, providers are
hesitant to engage in discussion.

0 Some providers share parents’ viewsthat teen isnot at
risk for HPV and vaccination can be delayed until older.

| Goff Set al.Vaccine 2011;10:7343-9
&l HughesC, et al. BMC Pediatrics 2011;11:74




Strategiesfor Increasing
HPV Vaccination Ratesin Clinical Practices

0 Recommend HPV vaccine!

= Include HPV vaccine when discussing other recommended
vaccines.

0 Integrate standard procedures supporting
vaccination.

- Assess for needed vaccines at every clinical encounter.
- Immunize at every opportunity.
- Use standing orders.

2 Reminder and recall.

0 Toolsfor improving uptake of HPV at
www.cdc.gov/vaccines/teens



http://www.cdc.gov/vaccines/teens

HPV Vaccination Resourcesfor HCP

c Centers for Disease Control and Prevention
CDC 24/7: Saving Lives. Protecting Pecple. ™

Preteen and Teen Vaccines (accnes Home
accines &
Immunizatiens

44/ Email page link
Vacrines Home * Specific Groups * Preteen and Teen Home > Far HCPs

(i=y Print page
HPV Vaccine Resources for Healthcare Professionals Contact Us:

—_—_\ #f Centers for Disease

Control and
Pravention

1600 Clifton Rd
Atianta, GA 30323

FORl voumeThekeY T (i
CANCERPREVENTION ~ cessoce

HPV Vaccine is Cancer Prevention

Overview || Tools for Your Practice | Handouts to Give to Patients & Parents

= HPV is 50 commen that almost everyone will be infected
with HPV at some point in their lives; however most
people will never know they have been infected,

Resource Spotlight

* HPV exposure can occur with any type of intimate sexual
contact.

* In the U.5., HPV causes about 17,000 cancers in women,
and about 9,000 cancers in men each year.

Low HPV vaccination rates are leaving another generation of

‘ www.cdc.gov/vaccin reTheKey

Tips and Time-savers for Talking
with Parents about HPV Vaccine

the HPY vaccin I r
Parents may be Interested In vaccinatng, yet stll have questions. Takng the time to listen to parents’

quesiions halps you save time and give an effective response. CDC research shows these stralghticrsand
messnEes work with parents when discussing HPY waccine—and 5 aasy Tor you of your staff to deliver,

(DCRESEARCH  The"HPY vacone is caneer prevention” message resonztes stromgly with parents. In 28ditien, studies show that 2 streng recommendation
SHOWS: fircam you is the singhe best predictor ef vacination
TRY SAYING:  HPW vaccine is very important because it prevents cancer. | want your child ts be protected from cancer. That's why I'm recommending
that your daughtes'sen recedve the first dose of HPY vaccine teday.
Disgase prevalence is no ents are unclear about what th actually protect
HPY can canse cancers of the cervix, vaging, and vulva in women, cancer of the panis in men, and cancers of the ames and the mouth o
twnatiin bothwomen and men. These are abowt 26 000 of these ceacers each year —and mest would be preventzd with HPY vacdne. There
are 250 many more precancerous conditions raquiring reatment that can have kasting effects.
Pasents want a concrete rzasen to enderstand the recommendation that 1112 year elds receive HPY vacdne.

We're vacoinating today so yeur child will kave the best protection possible long before the start of any kind of sexual activity. We
vacinate people well before they are expesed to an infection, 2 is the case with measles and the stherrecommended childbeod vacdnes.
Samilarly, we want tewacrinzte children well before they get sxposed to HPVL

Parents may be concerned that vaconat y be perueived by the child as permiszion to have sex.

Researth has shown that getting the HPY vactne does not make kids more likely te be sexually active or start hawing sex at a
yeunger age.

Pasents might befieve their child won't be exposed to HPV because they aren’t sexsally active or may not be fora leng time.

HM iz 50 commen that almost everyone will be infiacted at some point. It is estimated that 75 million Americans an osrrently infiected with
14 million new HPY infections each year Most peopls infiected will never know. 5o even if your soas/daughter waits untd marriage to have sex,
or oaly has one partner in the future, he/she coald still be expesed if their partner has been sxposed.

mportance of HPW vacdn s fe re in their
Istrengly believe in the impertance of this cancer-preventing vaccine, and | hawe given HPY vaccine te my son/daughten/grandchild’
R phw-‘friendsthilﬂnen.[?F:-m[lhthparnenunaradr-nrp-:fppdiatns,uMerdu(tm_and1heCD(IaI;nagreeth:|tlns
vaccine is very impertant for your child.
COCRESEARCH  Understanding that the side effects are minor and mghasizing the extensive ressanch that vacdnes must undesgo can help parents feel rezssured

HPV vaodne has b;encarp‘ﬁ.lllgstudl—:ld by medical and scientific experts. HPY vaodne has beenshown to be very effective and very
safa. Like nther shets, mest side effects are mild, primarily pain or redness in the arm. This sheuld go away quickly, and HPV vacdne
has nat been assodated with 2y long-team side effects. Since 2006, abswt 57 million doses of HPY vactine have been distributed in
the 1.5, and in the years of HPY vaccine safiety studies and menitoring, no serious safety concerns have been identified

o know that HPY vacone

In diimical triaks of boys and girls, the vacane was shown 2 be extremely effective. In addition, studies in thell.5. and other countries
that have introduced HPY vaccine have shown 2 significant reduction in infections cawsed by the HPV types targeted by the vaccine.

Many parests do not keow that the full vacdne series requires 3 shots. Your rzmindes will help them to complete the series.
|'want to make sure that your son/daughter receives all 3 shats of HPY vacdne to give them the best pessible protection from cancer

caused by HIPV. Mlease make sure to make appsintmants sn the way out, and pat these appointments sn your calendar before you
leave the office today!

PUSEBN LS Cepactmantel A YOU ARE THE KEY TO
? ey Hm CANCER PREVENTION

Control are - X
www.cde.gov,/vaccines, teens | PretesnVaccines@cde. gov



http://www.cdc.gov/vaccines/YouAreTheKey

HPV Resources
o ACIP HPVY Recommendationsweb page

www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/hpv.html

0 CDCHPV Infection web page

www.cdc.qov/hpv/

o CDCHPV Vaccination web page

www.cdc.gov/vaccines/vpd-vac/hpv/default.htm

o Immunization Action Coalition HPV web page

www.immunize.org/hpv/

a Children’s Hospital of PhiladelphiaVaccine
Education Center HPV web page

www.chop.edu/service/vaccine-education-center/a-look-at-each-vaccine/hpv-vaccine.htmll



http://www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/hpv.html
http://www.cdc.gov/hpv/
http://www.cdc.gov/vaccines/vpd-vac/hpv/default.htm
http://www.immunize.org/hpv/
http://www.chop.edu/service/vaccine-education-center/a-look-at-each-vaccine/hpv-vaccine.htmll

Required PHS Act Statement

0 Correct and consistent condom use may
have a protective effect on HPV
acquisition,reduce the risk for HPV-
associated diseases, and mitigate the
adverse consequences of infection with
HPV.

This statement isrequired by section 317 of the Public Health Service Act,
4 42USC,243.
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