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Human Papillomavirus (HPV) Disease

=" Most common sexually transmitted infection in the U.S.
= Small DNA virus

=" More than 150 types

= First vaccine was licensed in 2006




Human Papillomavirus Type and
Disease Association

Mucosal
(~40 types)
Cutaneous
(other types)
“Common”
Warts
(hands/feet)

“Low-risk”

Types
(6, 11, others)

. " Low-grade cervical
» Low-grade cervical abnormalities

al?normalltles .. = Genital warts
= High grade abnormalities/ = Resbiratorv babillomas
= Cancer precursors P y pap
= Anogenital cancers

“High-risk” Types
(16,18, others)

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2019-06/HPV-4-Chesson-508.pdf



Natural History of HPV Infection
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HPV Clinical Features

" Most HPV infections are asymptomatic and result in no clinical disease

" Clinical manifestations of HPV infection include:
* Anogenital warts
e Recurrent respiratory papillomatosis
e Cervical cancer precursors (cervical intraepithelial neoplasia)
e Cancer (cervical, anal, vaginal, vulvar, penile, and some oropharyngeal cancers)



TABLE 1. Average annual number and rate of human papillomavwvirus (HPV)—associated
cancers and estimated percentage and annual number of cancers attributable to HPV, by HPV

type, cancer type, and sex — United States,” 2012—2016 Return’)
Reported HPV-associated cancers* Estimated no.s (%) of cancers attributable to HPV typest
Cancer type Total no. &% Rate™ OvHPV-targeted Other HPWV HPV-negative
Cervix 12,015 7.2 9,700 (81) 1,200 (10) 1,100 (9)
Vagina 862 O.4 S00 (V¥3) O (2) 300 (25)
Vulva 4,009 2.1 2,500 (63) 300 (6) 1,200 (31)
Penis 1.303 0.8 JOo0 (57) 100 (&) 500 (37)
Anus 6,810 1.8 6,000 (88) 200 (3) 600 (9)
Female 4,539 2.3 4,100 (920) 100 (2) 300 (8)
Male 2,270 1.3 1,900 (83) 100 (6) 300 (11)
Oropharynx 19,000 4.9 12,600 (66) 900 (5) 5,500 (29)
Female 3,460 1.7 2,100 (&0) 100 (3) 1,300 (37)
Male 15.540 8.5 10,500 (68) 800 (5) 4,200 (28)
Total 43,999 12.2 32,100 (73) 2,700 (&) 9,200 (21)
Female 24,886 13.7 19,000 (76) 1. 700 (7) 4,200 (17)
Male 12,113 10.6 13,100 (&9) 1,000 (5) 5,000 (26)

Abbreviations: 9vHPW = S9-valent HPWV wvaccine; ICD-0O-3 = /rtermnaironal Classification of Diseases for Oncology: Trird Eaftion.

* Compiled from population-based cancer registries that participate in the CDC MNMational Program of Cancer Registries, and/or the National Cancer Institute’'s Surveillance,
Epidemioclogy, and End Results Program and meet the criteria for high data quality for all years during 2012-2016, cowvering 100% of the U.S5. population.

*HPW-associated cancers were defined as invasive cancers at anatomic sites with cell types in which HPW DMNA frequently is found. All cancers were histologically confirmed.
Cervical cancers (ICD-0O-3 site codes C53.0-C53.9) are limited to carcinomas (ICD-0O-3 histology codes 8010-8671, 8940-8941). Vaginal (ICD-O-3 site code C52.9), vulvar (ICD-
O-3 site codes C51.0-C51.9), penile (ICD-0O-3 site codes C60.0-60.9), anal (ICD-0O-3 site codes C20.9, C21.0-C21.9) and oropharyngeal (ICD-0O-3 site codes C01.9, CO02.4,
Cc02.8, C05.1, CO5.2, C09.0, C09.1, C09.8, C09.9, C10.0, C10.1, C10.2, C10.3, C10.4, C10.8, C10.9, C14.0, C14.2, and C14.8) cancer sites are limited to squamous cell
carcinomas (ICD-0O-3 histology codes 8050-8084, 8120-8131).

s HPWV-attributable cancers are cancers that are probably caused by HPV (https://academic.oup.com/incifarticle/107/6/djwv086/872092 [ ). Estimates for attributable
fraction were based on studies that used population-based data frorm cancer tissue studies to estimate the percentage of those cancers probably caused by HPWV. The

https://www.cdc.gov/mmwr/volumes/68/wr/mm6833a3.htm?s_cid=mm6833a3_w



HPV Epidemiology

= Reservoir Human

Direct contact

| i ]
Transmission (usually sexual)

= Temporal pattern None

= Communicability Presumed to be high
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HPV Disease Burden in the U.S.

= Estimated 79 million persons are infected
e ~ 14 million new infections annually

= Common among adolescents and young adults
* 50% of new infections occur in persons 15-24 years of age

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



Cervical Cancer Screening

" Revised in 2018
= Screening should begin at age 21 years

= Screen women 21 to 29 years of age with Pap test every 3
years

= Screen women 30 to 65 years of age with Pap test every 3

years; HPV test every 5 years; or Co-testing (Pap and HPV
testing) every 5 years

https://www.cdc.gov/cancer/cervical/basic info/screening.htm



https://www.cdc.gov/cancer/cervical/basic_info/screening.htm

Human Papillomavirus Vaccine

= HPV L1 major capsid protein of the virus is antigen used for
immunization

= L1 protein produced using recombinant DNA technology

" L1 proteins self-assemble into virus-like particles (VLP)

= VLPs are noninfectious and nononcogenic



Human Papillomavirus Vaccine

9-valent

HPV Vaccines 9vHPV
(EIGERIE))

6, 11, 16, 18,

L1 VLP types
31, 33, 45,52, 58 : :
Only 9vHPV vaccine is
Manufacturer Merck available in the US
Contraindications Hypersensitivity to
yeast

Females (9—45 yrs):
Anal, cervical, vaginal,
and vulvar precancer
and cancer; genital

FDA Indications ~ Wwarts

Males (9—45 yrs): Anal
precancer and cancer;
genital warts



Human Papillomavirus Vaccine
Efficacy

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

" No evidence of efficacy against disease caused by vaccine
types participants were infected with at the time of
vaccination

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



9vHPV (Gardasil9)

" Licensed by the FDA for males and females 9 through 45 years of age

= Trials conducted with 3-dose schedule

= Targets 5 additional high-risk types:
* 6,11, 16, 18, 31, 33, 45, 52, 58

https://www.fda.gov/media/117053/download



9vHPV (Gardasil9)
Efficacy and Safety

= Efficacy

* ¥“97% protection against 31-,33-,45-,52-,58-related outcomes
e Similar protection against 6-,11-,16-,18-related disease

= Noninferior immunogenicity to 4vHPV

= 5 additional types account for 11% of invasive cancers
* Differences by gender: 14% for females; 4% for males

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

= Safety profile similar to 4vHPV across age, gender, race, ethnicity
groups



9vHPV (Gardasil9)
Efficacy and Safety — 27 through 45 years
" Immunogenicity — 94-100%

= Safety — few serious adverse events and no vaccine related
deaths

https://www.cdc.gov/mmwr/volumes/68/wr/pdfs/mm6832a3-H.pdf



Human Papillomavirus Vaccine
Duration of Immunity

" The duration of immunity after a complete 3-dose schedule is not
known

e Available evidence indicates protection for at least 8 years for 4vHPV and at least
9 years for 2vHPV

* Multiple cohort studies are in progress to monitor the duration of immunity



Recommended Schedule for Children and Adolescents
Aged 18 Years and Younger 2019

Recommended Child and Adolescent Immunization Schedule for ages 18 years or younger
abie United States, 2019

These recommendations must be read with the Notes that follow. For those who fall behind or start late, provide catch-up vaccination at the earliest opportunity as indicated by the green bars in Table 1.
To determine minimum intervals between doses, see the catch-up schedule (Table 2). School entry and adeolescent vaccine age groups are shaded in gray.

Vaccine Tm 4 mos 2-3 7-10yrs |11-12 yrs|13-15 yrs
Hepatitis B (HepB) T%do=zal ||| 20cose; | I | === D N e e
R us (RV) RV1 (2-d,

1
serles); RVS (3-dose series) -ekst | gz fenee fon B

Diphtheria, tetanus, & acellular

o
pertussis (DTaP: <7 yrs) 1 dose 2 dose

:I‘-Ilb} Rl i EYR=E 1% dose 2" dose See MNotes - 4(-3-";:'94;‘,32:9&

lP';:;‘t;.:'r;;coccal conjugate 1% dose and Jarse

o s Vidose 2% dose

Influenza (IIV) Annual vaccination 1 or 2 doses Annual vaccination 1 dose anly
Influenza (LAIV) Annual vaccination Annual vaccination 1 dose anly

1 or 2 doses

Measles, mumps, rubella (MMR)

2 dose

_ St _ s i
Varicella{VAR) - HHacsE—¥ _

Hepatitis A (HepA)

Meningococcal (MenACWY-D 1* dose
=9 mos; MenACWY-CRM =2 mos)

Tetanus, diphtheria, & acellular

2-dose series, See Notes

Human papillemavirus (HPV)

Meningococca

Pneumococcal polysaccharide

(PPSV23)
Range of recommended ages Range of recommended ages Range of recommended ages Range of recomme nded ages for non-high-risk groups that may Mo recommendation
for all children for catch-up Immunization for certain high-risk groups receive vaccine, subject to individual clinical decision-making

02,2219 Centers for Disease Control and Prevention | Recommended Child and Adolescent Immunization Schedule, United States, 2019 | Page 2

https://www.cdc.gov/vaccines/schedules/downloads/child/0-18yrs-child-combined-schedule.pdf
GGG Y OBEBEEEREEREERRE  EHEGGEEE



https://www.cdc.gov/vaccines/schedules/downloads/child/0-18yrs-child-combined-schedule.pdf

Recommended Schedule for Children and Adolescents
Aged 18 Years and Younger 2019

Tabl > Catch-up immunization schedule for persons aged 4 months—18 years who start late or who are more than
a e 1 month behind, United States, 2019

The figure below provides catch-up schedules and minimum intervals between doses for children whose vaccinations have been delayed. A vaccine series does not need to be restarted, regardless of the
me that has elapsed between doses. Use the section appropriate for the child’s age. Always use this table in conjunction with Takle 1 and the notes that fellow.

Children a 4 months rough &6 A
Vaccine Minimum Age for Minimum Interval Between Dosos
Dose 1 Dose 1 to Dose 2 Dose 2 to Dose 3 Dose 3 te Dose 4 Dose 4 to Dose 5
Hepatitis B Birth 4 weeks 8 weeks and atleast 16 weeks after first dose.
Minbmum age for the final dose is 29 weeks,

a4 weeks 4 weeks
Aiaxirmurm age for final dose s 8 months, 0 days,

Rotavirus

Diphtheria, tetamnus, and 4 wecks 4 weecks & months & months
acellular periassis
Herermophiiius influenzae B weaks No further doses needed If frst dose Nao further doses needed if previous dose was administered ar age 15 months or older B weeks (as final dose)
typre Ly wras adiministersod at age 15 months or This dose only necessary
elder. wd at younger than age 7 moniths, far childran age 12 through
4 weaks e oA 59 months who received 3 doses

If first dose was adminisiersd before the bofore the 17 birthday.
19 bir thelay.

8 weeks (as final dose)

If Airst dose was administer

12 through 14 months

ecl at age 7

rough 11 months:

o at age

INcurrentage s 12 through 59 monthes aed Nirst dose was admindstered before the 17 birthaday, and seconcd
dose administerad at vounger than 15 month
©OR

If both doses were PRP-OMP (PedvaxHIB: Comvax) and were administered before the 19 birthday.

No further doses needead for healthy chilodr en if previoos dose administened ar age 24 months or olcder ] weeks (as final dose)
4 weeks This dose only o

Prcumaococcal conjuaate & weeakes No further doses needed for |

childrenirl first AT WAS AL

age 24 months or oldd If current age is youngesr than 12 months and previous dose given at =7 months old, for children age 12t

4 weeks 8 weeks (as final dose for healthy children) 59 months whao recet

IFArst dose administered before the If previous dose given Betweesr 7-11 months Oalt until At les 17 months ol 3 doses before age 12 months
12 birthday. OR or for children at high risk who
2 weeks (as final dose for healthy if current age is 12 months or older and atleast 1 dose was given before age 12 months, recelved 3 doses atany age.

<hildren)
Iffirst dose was adminis
12 birthday or afrer
Invactivated poliovirus 6 weeks 4 weeks 4 weeks I CUrFent age s = 9 years & months (mMinimum acge 4 years
& months (as final dose) If curmrent age IS < yeans of for Minal dose).

recl at the

Measles, mumps, rubella 12 months 4 weeks
Varicella 12 months 3 months
Hepatitis A 12 months & months
Vingercoocal 2 manths MenA Ry 8 weeks Mo
TR

2 months MenACOMY-[D

Children and aclescents age 7 through 18 yvears

gueoccal Mot Applicalbales (N/A) 8 weeks
Aanus, diphitheria; Fyears a4 weeks a9 weeks & months IF Mirse dose of DTaeys
tetanus, diphtheria, and If first close of DTaP/DT was administered before the 1° birthday. D7 was administered beforoe the
acellular <ls & months (as final dose) Nola
m = I
e —— Salinssluslaodalielsdidiausndel
Hepat s A [ FeS & months
Hepartns B [ Pt 4 weeks B weeks and at least 16 weeks allt first dose,

ated poliovirus A a4 weeks & months A fourth dose of 1PV s indicated
A fourth dose Is not nocessary if the thi dose was administercd at age 4 years or older and at least If all prowi fa | were
A months after the previous dose acdministe 1 at =4 yvears orif the

vivdd dlose was ad
months after the

inistered <6
cornd dose.

M

=les, mumps rubella L FrLY A weeks
aricella A 2 menths if younger than a
a4 weeks if age 13 vears «

s 12 yoars.
oldler.

O2/23/09 lar

nters for Disease Control and Prevention | Recommended Child and Adolescent Immunization Schedule, United States, 2019 | Page 2




Recommended Schedule for Children and Adolescents
Aged 18 Years and Younger 2019

Recommended Child and Adolescent Immunization Schedule by Medical Indication

Table 3 United States, 2019

Asplenia and
persistent
complement
component
deficiencies

Immunocom-
promised status
(excluding HIV
infection)

Chronic
ver
disease

total CD4
cell count of
=200/mm3

total CD4
cell count of
=200/mm?3

CSF leaks/
cochlear
implants

end-stage renal
disease, on
hemodialysis

Heart disease, chronic
lung disease

He patitis B

Ratavirus

Diphtheria, tetanus, &
acellular pertussis (DTaP)

Haemophilus influenzae
tvpe b

Prneumococcal conjugate
Inactivated poliovirus

Influenza (1V)

Influenza (LAN)

Asthma, wheezin

Measles, mumips, rubella
Varicella

Hepatitis A

Meningocoocal ACWY

a, B

Tetarnus, dipht

Hutian papillomavinus

eningococcal B

Pneumococcal

polysaccharide

Vacclnation is recommended,
and additional doses may be
necessary based on medical

condition. See Notes.

Recommended for
persons with an
additional risk tactor
for which the vaccine
would be indicated

Vaccination
according to the
routine schedule
recommended

Contraindicated or use not
recomme nded—vaccine
should not be administe
because of risk for s

Precaution
might be indicated IF
beneht of protection
outweighs risk of
adverse reaction

adverse reaction

1 For additional infornmation s and use of live vaccines, see the General Best Practice Guids
www.cdc.govivaco
2 Severe Combir

3 LAIV t

garding HIV laboratory paran

d Immunodehiciency
indicated lor children 2—1 years ol age with asthma or wheezing during the preceding 12 months.

Mo
recamme ndation

Delay vaccination
until after pregnancy
it vaccine indicated

wes for lnmunization “Altered hnmunocompetence” ol
Ines/hcp/acip-recs/general-recs/immunocompetence.html, and Table 4-1 (footnote ) at: www.cdc.gov/vaccines/hep/acip-recs/gene ral-recs/contraindications.huml.

Centors for Disease Control and Prevention |

Recommended CF

i Adolescent Immunization Sched

. United States, 2019

Pacye 4



Recommended Immunization Schedule for Adults Aged
19 Years or Older 2019

Recommended Adult Immunization Schedule by Age Group
LELA United States, 2019

C S I T Ty R R

Influenza Inactivated (1" or

Influenza recombinant (R - 1 dose annually

Influasnza live attenuated
(LAY

Tetanus, diphtherla, pertussis
(Tdap or Td)

1 dose annually
1 dose Tdap, then Td booster every 10 yrs
Measles, mumps, rulbella 1 or 2 doses depending on iIndication (If born in 1957 or later)

(MAMAR)

Warlcella
[(VAR)

Foster recombinant
[(RZIW) (prefermed)

Foster live P

2 doses (If born In 1280 or later)

Human papllilomawvirus (HPWV)

Fernala 2 or 3 doses depending on age at Inltlal vaccination

::::'n = 2 or 3 doses depending on age at Initlal vaccination

(POV13) e

Pneumococcal polysaccharide
(PPSW23) 1 or 2 doses depanding on indication 1 dosa

:Lee‘;?;“s A 2 or 2 doses depending on vaccine

H_'EEIEEE:'HIS B 2 or 2 doses depending on vaccine

Meningoooccal A, C, W, Y
n r oo T depending
(e CWY) 1 or 2 doses on indication, then booster every 5 yrs If risk remalns

m‘?;;:?ncxalB 2 or 3 doses depending on vaccine and Indlcation

Haemophiius infTluenzae e b
(Hil)

b recommendation

rgl=Fy N =] Centers for Missase Control and Prevention | Recommended Aduolt iImmunizaton Schedule, United States, 2012 | Page 2




Recommended Immunization Schedule for Adults Aged
19 Years or Older 2019

Table 2 Recommmandaed Adult Iirmmundzation Schedule by Medical Condition and Othar Indilcations

United States, 2019
Al oanile . e Haaart or
ranal r Al B Haalth conra Man who hawa
E_:I = Ih-'-'-. ddlsamsa, o h. 9. = = ool e [ e T s et mea
hrameodiadycis
1 o annwalby

==
o T e e AT Camnit
L.
mdecadn; | =200 | =300
Lo =
S prcatrrion —

N or RN
Tdap cr Td A= === 1 do=a Tdap, tham Td bo-ostar awery 10 ¥rs
P re

- =
. 2 s
mmﬂm T doscs at &g =50 yrs

HFV Famals m 3 dizsas thromgh aga 26 wrs Z or 3 desas through aga 35 wrs
HFV Mvixla 3 dosas through aga 26 wrs I or 3 desaes through asga 21 wrs " b e

1, 2, or = dozsaes dap-ending on ag< and bndicatiom

PPsWa23

Hespg & 2or = doses dap-anding on wacohna

Hap B 2 or = doses dap-sn dinsg oon waocins

Pl o WY T o 2 dose s depanding on Indlcaton, them boostar awamy S wrs B sk remmains

Ma=nE FRECAUTIHIEN 2 o 2 doses doepandng om wasocims amd in-dlcat-om

3 docass HSLT

Hilb recisian b ooy 1 da=a
B corrurarecied weoc revt o o achalbts P memradbed] o rarsts o P e ree rrscied - Dy vrascrrumts oo weretal - Cortrmian chcated — s sre Mo o radateon
s et s g e reend, ok For adeslts vrith an aciditicral o ik et o B b of afies precgrarecy i mhecadd reot b e rran Dt
e kel o e Eo, o ek rink: Facior oo st Erotecticr oot weegphe bk of - s e b = rok o wErEa
sedenos of pat ifeciecn P == ] e L] s et

1. Precaciior o LAR Scem recd apply o akobol e 3. Ses reodes o befoncs: bepad s B rrecandes, svermeo, ared robelle o varicelle secc inef o 3. Horsl oecbebic: dere ool frecacdend

ety beop - Centers for Dcan e Controd ered Presostenr Aecomrrmended Sdok meroneestson Sohedule, Uned Sates, 22759 Page 3



Human Papillomavirus Vaccine
Routine Recommendations

" Routinely vaccinate boys and girls at 11-12 years of age*

= Catch-up those previously unvaccinated or are missing doses
including:
* Females and males age 13 through 26 years

*Vaccination series can be started at 9 years of age

MMWR 2015,64:300-4
GGG Y OBEBEEEREEREERRE  EHEGGEEE



HPV Vaccination Schedules

" FDA has approved a 2-dose schedule for 9vHPV (Gardasil9)

= ACIP reviewed data on 2-dose schedules including studies of
immune response, vaccine effectiveness, and duration of

protection. Specifically:

e Data from clinical trials showed two doses of HPV vaccine given in
younger adolescents (aged 9-14 years) produced an immune response
that that was similar or higher than the response in young adults
(aged 16-26 years) who received three doses

* Data available to date show that a 3-dose schedule in older
adolescents and young adults provides long-lasting protection.

» Study data suggest that a 2-dose schedule given to younger
adolescents will also provide long-lasting protection



ACIP HPV Immunization Recommendations
Previously Unvaccinated Adolescents

= Administer 2 doses of HPV vaccine to adolescents starting the
series at 9 through 14 years of age

= Follow the routine 2-dose schedule
e Administer dose 2 6-12 months after the 1t dose

= |f a 2"d dose is inadvertently administered prior to 5 months
default to a 3-dose series

https://www.cdc.gov/vaccines/pubs/pinkbook/supplement.html|



ACIP Immunization Recommendations
Previously Unvaccinated Adolescents

= Administer 3 doses of HPV vaccine to adolescents starting the
series on or after the 15th birthday

= Routine 3-dose schedule*: 0, 1-2, 6 months

e Dose #2: Administer at least 1 to 2 months after dose 1
* Dose #3: Administer at least:

012 weeks after dose 2 AND

06 months (24 weeks) after dose 1

= An accelerated schedule using minimum intervals is not
recommended

MMWR 2016;65(49):1405-08
GGG Y OBEBEEEREEREERRE  EHEGGEEE



ACIP Immunization Recommendations
Persons with an Incomplete Series

= Adolescents who initiated vaccination with 9vHPV, 4vHPV, or
2vHPV

* Before their 15th birthday, are fully vaccinated if they received
0 2 doses at the recommended dosing schedule (0, 6-12 month), OR
0 3 doses at the recommended dosing schedule (0, 1-2, 6 month)

* On or after the 15th birthday are fully vaccinated if they received,
0 3 doses at the recommended dosing schedule (0, 1-2, 6 month)

= All doses do not have to 9vHPV

" No additional doses are recommended, regardless of their current
age

MMWR 2016;65(49):1405-08



ACIP HPV Immunization Recommendations
Medical Condition Considerations

" ACIP recommends HPV vaccination for immunocompromised

females and males aged 9 through 26 years with 3 doses of HPV
vaccine (0, 1-2, 6 months)

= Administer a 3-dose series to immunocompromised persons
including those with:

* Primary or secondary immunocompromising conditions that might
reduce cell-mediated or humoral immunity, such as B lymphocyte
antibody deficiencies, T lymphocyte complete or partial defects,
HIV infection, malighant neoplasm, transplantation, autoimmune
disease or immunosuppressive therapy

MMWR 2016;65(49):1405-08



HPV Vaccination of Adults 27 Through 45 Years of Age

= Catch up HPV vaccination is not recommended for all adults
who would initiate vaccination after the 27" birthday

= Shared clinical decision-making regarding HPV vaccination is
recommended for some unvaccinated adults age 27 through
45 years of age

= Criteria for making the shared clinical decision-making
available at “Box” at
https://www.cdc.gov/mmwr/volumes/68/wr/pdfs/mm6832a
3-H.pdf



https://www.cdc.gov/mmwr/volumes/68/wr/pdfs/mm6832a3-H.pdf

Box:
https://www.cdc.gov/mmwr/volumes/68/wr/pdfs/mm
6832a3-H.pdf

HPV is a very common sexually transmitted infection. Most HPV infections are transient and
asymptomatic and cause no clinical problems.

Although new HPV infections are most commonly acquired in adolescence and young adulthood, some
adults are at risk for acquiring new HPV infections. At any age, having a new sex partner is a risk factor
for acquiring a new HPV infection.

Persons who are in a long-term, mutually monogamous sexual partnership are not likely to acquire a
new HPV infection.

Most sexually active adults have been exposed to some HPV types, although not necessarily all of the
HPV types targeted by vaccination.


https://www.cdc.gov/mmwr/volumes/68/wr/pdfs/mm6832a3-H.pdf

Box : https://www.cdc.gov/mmwr/volumes/68/wr/pdfs/mm6832a3-
H.pdf

No clinical antibody test can determine whether a person is already immune or still susceptible to any
given HPV type.

HPV vaccine efficacy is high among persons who have not been exposed to vaccine-type HPV before
vaccination.

Vaccine effectiveness might be low among persons with risk factors for HPV infection or disease (e.g.,
adults with multiple lifetime sex partners and likely previous infection with vaccine-type HPV), as well as
among persons with certain immunocompromising conditions.

HPV vaccines are prophylactic (i.e., they prevent new HPV infections). They do not prevent progression
of HPV infection to disease, decrease time to clearance of HPV infection, or treat HPV-related disease.


https://www.cdc.gov/mmwr/volumes/68/wr/pdfs/mm6832a3-H.pdf

Human Papillomavirus Vaccine
Administration

0 Administer HPV vaccines via intramuscular (IM) injection
" Needle size: 1-to 1%-inch, 22- to 25-gauge
= Site: Deltoid muscle in the upper arm

Q Follow proper injection practices

= Use aseptic technique
= Use a new needle and syringe for each injection

aAdminister at the same medical visit as other vaccines



ACIP HPV Immunization Recommendations
Schedule Considerations

* Number of recommended doses is based on:
* Age at administration of the first dose OR
* Health status — immunosuppression

= Series does not need to be restarted if interrupted
* There is NO maximum interval between HPV vaccine doses

=" HPV vaccine can be administered during the same clinical visit
other vaccines

=" 9vHPV may be used to continue or complete a series started with
4vHPV or 2vHPV regardless of the dosing schedule

MMWR 2016;65(49):1405-08



Clinician FAQ: CDC Recommendations for HPV Vaccine
2-Dose Schedules

After the October 2016 ACIP CDC now rec

the parents of your patients about the change.

What has changed in the new HPV vaccine recommendations?

In October 2016, CDC updated HPV vaccination recommendations regarding dosing schedules. |
recommends 2 doses of HPV vaccine for people starting the vaccination series before the 15th bi
doses of HPV vaccine are recommended for people starting the vaccination series on or after the
for people with certain immunocompromising conditions.

CDC continues to recommend routine vaccination for girls and boys atage 11 or 12 years. The v
can be started at age 9 years. CDC also recommends vaccination through age 26 years for femals
age 21 years for males. Males age 22-26 years may be vaccinated.

What is the recommended 2-dose HPV vaccination schedule?

For girls and boys starting the vaccination series before the 15th birthday, the recommended sch
HPV vaccine. The second dose should be given 6-12 months after the first dose (0, 6-12 month s

Answering parents’ questions: We now recommend 2 dases of HPV vaccine for your son or daugh
your child starts the series before their 15th birthday. | still recommend your child start the vaccinatio
or 12 years for best protection against HPV. He or she will need a second dose 6-12 menths after the fi

Who should still receive a 3-dose schedule?

CDC continues to recommend a 3-dose schedule for persons starting the HPV vaccination series
15th birthday, and for persons with certain immunocempromising conditions. The second dose
1-2 months after the first dose, and the third dose should be given & months after the first dose |
schedule).

Answering parents’ questions: Ifyour child starts the series after his or her 15th birthday or has c2
problems that weaken his or her immune system, he or she will still need the 3-dose series. We will giv
1-2 months after the first, and the last dose 6 months after the first dose.

Why did CDC make the recommendation change to a 2-dose schedule?

Over the past year, COC and the Advisory Committee on Immunization Practices {ACIP) have bee
on 2-dese schedules, including results from studies of HPV vacdnes that compared the antibody
2 doses and 3 doses. These studies showed that the antibody response after 2 doses given at lea:
to 9-14 year-olds was as good or better than the antibody response after 3 doses given to older:
young adults, the age group in which efficacy was demonstrated in clinical trials.

Answering parents’ questions: CDC and ACIP (a group of experts thar make vaccine recommenda
reviewing data on 2-dose HPV vaccination schedules for several months. The evidence showed that 2
vaccine given at least & months apart in younger adolescents were as good or better than 3 doses. The
recommendations are an example of using the latest available evidence to provide your child with th
protection against serious diseases.

Answering parents’ questions: Since your child received his/her first dose of the HPV vaccine befon
years old, we'l only need to give 1 more dose.

. National Centerfor Immunization and Respiratory Diseases §
Office of the Director
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ds that 11 or 12 year olds receive 2 doses
of HPV vaccine instead of 3. Parents may have questions about this change. This resource helps
explain the reasons for changing the HPV vaccine recommendation, and provides tipe frr #allrinm itk

2-Dose Clinical FAQs

‘Why is the 2-dose schedule change recommended only for girls and boys age 9-14 years?

ACIP makes recommendations based on the best available scientific evidence. Immunogenicity studies have shown
that 2 doses of HPV vaccine given to 9-14 year-olds at least 6 months apart were as good, or better, than 3 doses
given to older adolescents and young adults. Studies have not been done to show this in adolescents age 15 years
or older.

Answering parents’ questions: The data we currently have from scientific studies (clinical trials) showed that 2 doses
of HPV vaccine given at least 6 manths apart were as good or better than 3 doses in children 9-14 years of age. Older
adolescents haven't been studied in the same way, so we don't have i ilable that oge group. For that
reason, the recommendation for number of doses has not been changed for older adolescents.

ditions?

‘What is the recommendation for persons with i ©

CDC recommends 3 doses of HPV vaccine (0, 1-2, 6 months) for immunocompromised people age 9 through 26
years. People whose immune responses might be lower, for example due to HIV infection, cancer, autoimmune
disease, or taking immuncsuppressant medications, should receive 3 doses to make sure they get the most benefit.
However, children with asthma, diabetes, and other conditions that would not suppress immune response to HPY
wvaccination can receive a 2-dose schedule.

Answering parents’ questions: Even though COC has recommended just 2 doses of HPV for kids under 15 years, we'll
need to give your child 3 doses because he/she has a health problem that weakens his or her immune systemn.

If a HPV vaccine series was started with quadrivalent HPV vaccine or bivalent HPV vaccine and will be
completed with 9-valent HPV vaccine, what are the intervals for the remaining doses in a 3-dose or 2-dose
series?

If the first dose of any vaccine was given before the 15th birthday, vaccination should be completed according to

a 2-dose schedule. In a 2-dose series, the second dose is recommended 6-12 months after the first dose (0, 6-12
menth schedule).

If the first dose of any vaccine was given en or after the 15th birthday, vaccination should be completed according to
a 3-dose schedule. In a 3-dose series, the second dose is recommended 1-2 months after the first dose, and the third
dose is recommended & months after the first dese (0, 1-2, 6 month schedule

If a vaccination schedule is interrupted, vaccine doses do not need to be repeated.

If a girl or boy received 2 doses of HPV vaccine less than 5 months apart, do they need a third HPV vaccine
dose?

Yes. In a 2-dose schedule of HPV vaccine, the recommended interval is 6-12 months, and the minimum interval is 5
months between the first and second dose. If the second dose is given earlier than 5 months, a third dose should be
administered.

Answering parents’ questions: The recommended schedule is 2 doses given 6 to 12 months apart. The minimum
amount of time between those doses is 5§ months. Because your child received 2 doses less than 5 months apart, we'll need
to give your child a third dose.

If someone is age 15 years or older and started the vaccination series at age 11 but only received 1 dose, how
many more doses do they need?

This person needs 1 more dose to complete a 2-dose series, which is recommended because the vaccination was
started before tuming 15 years old. In a 2-dose series, the second dose is recommended 6-12 months after the first
dose. In this case, the first dose was given several years ago, so the second dose can be given right away.

Is the 9-valent HPV vaccine approved by FDA for use as a 2-dose schedule?

“Yes, in October 2016, FDA approved a 2-dose schedule (0, 6-12 months) of 9-valent HPV vaccine for use in girls and
boys age 9-14 years in the United States.

‘What HPV vaccines are currently available in the United States?

Three HPV vaccines are licensed for use in the United States: 9-valent HPV vaccine, quadrivalent HPV vaccine, and
bivalent HPV vaccine. However, after the end of 2016, anly 9-valent HPV vaccine will be sold in the United States. )

https://www.cdc.gov/hpv/downloads/hcvgl5-ptt-hpv-2dose.pdf



ACIP HPV Immunization Recommendations
Additional Considerations

" For persons who have completed a series of 4vHPV or 2vHPV,

there is no ACIP recommendation for additional vaccination
with 9vHPV

" No therapeutic effect on HPV infection, genital warts, cervical
lesions

" Prevaccination assessments not recommended
* HPV

* Pregnancy



Human Papillomavirus Vaccine
Special Situations

= Administer vaccine to:

* Females who:
OHave equivocal or abnormal Pap test
O Have positive HPV DNA test
OAre breast-feeding
* Males and females who:
OHave genital warts
OAre immunosuppressed

MMWR 2014;63(No. 5):1-30
MMWR 2015;64(29):300-4




Human Papillomavirus Vaccine and Pregnancy

" |Initiation of the vaccine series should be delayed until after
completion of pregnancy

= |f a woman is found to be pregnant after initiating the vaccination
series, remaining doses should be delayed until after the
pregnancy

" |f a vaccine dose has been administered during pregnancy, there is
no indication for intervention

* Women vaccinated during pregnancy should be reported to the
respective manufacturer
e Active pregnancy registry for 9vHPV established; others are closed
* Contact information is in the package insert

MMWR 2014;63(No. 5):1-30
MMWR 2015;64(29):300-4



Human Papillomavirus Vaccine
Contraindications and Precautions

= Contraindication
e Severe allergic reaction to a vaccine component or following a prior dose

= Precaution
* Moderate or severe acute illnesses (defer until symptoms improve)



Adverse Events Following Any Dose of
HPV Vaccine Among Females™

Adverse Event 2VvHPV 4vHPV 9vHPV

Pain 92% 84% 89%
Swelling 44% 29% 40%
Erythema 48% 25% 34%
Fever 13% 13% 5%
Nausea 7% Gl 28% " 4%
Headache 12% 55% 11%

“FDA product approval data

"Gl = Gastrointestinal symptoms, including nausea, vomiting, diarrhea, and/or abdominal pain



Adverse Events Following Any Dose of
HPV Vaccine Among Females’

" Postural Orthostatic Tachycardia Syndrome (POTS)
= Guillain-Barré syndrome (GBS)

* Complex Regional Pain Syndrome (CRPS)

https://www.cdc.gov/vaccinesafety/vaccines/hpv/hpv-safety-fags.html#A10



Syncope Following Vaccination

= An increase in the number of reports of syncope has been

detected by the Vaccine Adverse Event Reporting System
(VAERS)

* Most of the increase among females 11-18 years

= Serious injuries have resulted

= ACIP recommends providers strongly consider observing
patients for 15 minutes after they are vaccinated



Vaccine Storage and Handling

= Store HPV vaccine in a refrigerator
between 2°C - 8°C (36°F - 46°F) 4 9vHPV (Gardasil 9) )

Administer to females and males

= Store HPV vaccines:
* In the original packaging with the lids Use for: 9 years through 26 years
Recommended ages: 11 vears or 12 years
CIOSEd Catch-up ages: 13 vyears through 26 years
* In a clearly labeled bin and/or area of the | Route: Intamuscular (IM) injection
storage unit - J

= Do not freeze the vaccine
" Protect the vaccine from light

Vaccine storage label example

Available at www.cdc.gov/vaccines/hcp/admin/storage/guide/vaccine-storage-labels.pdf
GGG Y OBEBEEEREEREERRE  EHEGGEEE



http://www.cdc.gov/vaccines/hcp/admin/storage/guide/vaccine-storage-labels.pdf

HPV Immunization Rates
Females 13-17 Years of Age, 2018

U.S.
HPV Vaccine
Females | Males
1 or more doses” 69.9% 66.3%
HPV UTD™ 53.7% 48.7%

Percentages >1 human papillomavirus vaccine, either 4vHPV, or 2vHPV

**HPV UTD includes those with >3 doses, and those with 2 doses when the first HPV vaccine dose was
initiated before age 15 years and time between the first and second dose was at least 5 months minus 4
days

https://www.cdc.gov/vaccines/imz-managers/coverage/teenvaxview/data-

reports/hpv/dashboard/2018.html
|| e,



HPV Vaccine Communications during the Health Care Encounter

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

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

= When parents express reluctance, providers are hesitant to
engage in discussion

= Some providers share parents’ views that teen is not at risk for
HPV and vaccination can be delayed until older

Goff S, et al. Vaccine 2011;10:7343-9
Hughes C, et al. BMC Pediatrics 2011;11:74




Strategies for Increasing
HPV Vaccination Rates in Clinical Practices

= Recommend HPV vaccine!

* Include HPV vaccine when discussing other recommended
vaccines

" Integrate standard procedures supporting vaccination
* Assess for needed vaccines at every clinical encounter.
* [mmunize at every opportunity
e Use standing orders

= Reminder and recall

= Tools for improving uptake of HPV at www.cdc.gov/vaccines/teens



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

HPV Vaccination Resources for HCP

COC Home

Centers for Disease Control and Prevention

CDC 24/7: Saving Lives. Protecting Pacple. ™

Preteen and Teen Yaccines

Vaccines Home * Specific Groups > Preteen and Teen Hame > For HCPs

HPV Vaccine Resources for Healthcare Professionals

’_—i

HPV Vaccine is Cancer Prevention

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

+ HPV is s0 commen that almost everyone will be infected
with HPV at some peint in their lives; however most Resource Spatlight
people will never know they have been infected.

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

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

Low HPV vaccination rates are leaving anather generation of

YOU ARE THE KEY TO
CANCER PREVENTION

p__.d

b—__\ #l Centers for Disease

Vactines Home

accines &
Immunizations

gl Email page link
(= Print page

Contact Us:

Control and
Prevention

1600 Clifton Rd
Atianta, GA 30333
800-CDOC-INFO
(B00-232-4636)

TTY: (BAH) 232-6348
Contact COC-INFO

www.cdc.gov/vaccines/YouAreTheKey

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

Recommend the HPY vacoine Soros the SSme way you recommend the other sdolescent vacoines. For mample,
you can &3y “Your child needts these shots today,” and name all of the vaccines recommendsd for the child's ag=.
Parents may be Interested In waccinating, yet sl have questions. Taking the time to listen to parents'
quesiions helps you save Hme and give an response. CDC research shows these siralghticewand
MESSHEEs Work with parents when discussing HPY vaccine—and 2 aasy Tor you or your staff o deliver,

(DCRESEARCH  The"HIPY vacdne is cancer prevention” message resonates strongly with parents. In zdditien, studies show that a stromg recommendation
SHIWS: from you is the single best predictor of vaccination.

l_TFl'l"SA\'IJG: HPY vaccine is very important because it prevents cancer. | want your dhild te be protected from cancer. That's why I'm recommending
that your daughtes'sen receive the first dose of HPW vacrine teday.

CDCRESEAR(H  |BEESSE prevalence is not understood, and parents are undear about what the vacdine actually protects against.

lTH'{Sﬁ‘\'IJG: BPY can camse camiers of the cervi, vagina, and vulva in women, cancerof the penis in men, and cancers of the ames and the mouth or
whenat in both women and men. ﬂmmdm-ﬂﬁmufﬂmmsdpa—admmldbemhdmﬁI|Pl‘rawm'I'Ilu!
m&nm-ymmummreqmngnmmlrahmhsmg
{%EHEW Mwwnlamm?enammmdemndmen_mhmnmI1—'lz|ulddsracene}l'fﬁui1e

TRY SAYING: your child will hawa the best protection prasible befiore the start of zny kind of sexual . We
mmmp-nﬂeﬂ mgar!melhan-farm a5 s the case mezsles and the ether recommended chil vacdnes.
Samilarty, we want ta waccinate children well before shey get expased to HPV.

1 COCRESEARCH  Parents may be concerned that vacoinating may be perceived by the child as permission to have sex.

WS-
1 TRY SAYING:  Research has shown that getting the HPV wacdine does not make kids more likely te be sexually active orstart having sexat a
. yeunger age.

j Parents might believe their child won't be expesed to HPV because they aren't sexsally active or may not be fora bang time.

lTHVﬂWG: BV iz 50 commen that almest. will be imfizcted at some point. It is estimated that 79 million Americans ane corently infected with
14 million new HPY infextions each year Most people infected mhlhmf;;mwmmmmmm
or oally has one partmer in the future, he/she coeld sfill be exposad if their partner has

T %%SEMH Emphasizing your personal beliefin the importance of HPY vacdne helps parents fel seoure in their dedsion.

l TRY SAYING: Imuﬂ[Hmnﬂmmmzﬁ thits cam ces-preventing vaccine, and | have given HPY vaccine te myson/daughter'grandchild!
niecz'nephesw Triends chil ﬂeﬂn!mmhdmdhdmmdmmmhﬂ)qmagmmaﬂn

mesmlmﬂﬁnpnr
&)ﬂ%mm lindk e effects are minor and. i extensive resaanch that vacones must undergo can help parents feel reassured.
TRY SAYING: HPV vacdne has been carefully stodied by medical and scentific experts.

HPV vacdne has been shown to be very effective and very
safe. Like ther shits, mast si elaﬂsar!mid pnmn?pamurrahssmmzmmmld gomrq%ll"ﬂwm
has not been assocated with ay ince 2006, abowt 57 million doses of HPY vacrine have distributed in
the 1.5, and in the pears of H nnesafeu'nudualldm»nrq o serious safety concerns have been identified.

T EHE&ESEMH Parents want to know that HPY vaoone is effective.

1 TRY SAYING:  In cinical triaks of boys and girls, the vactme was shown te be extremely effective. In addition, studies in the U.5. and other ceuntries
that have introduces HPY vacrine have shewn 2 significant reduction in infections causad by the HPV types targeted by the vaccine.
j Mzny parents do not kewew that the full vacdne series requires 3 shots. foer reminder will help them to complets the series.

lTHVﬂWG: IIantInrIahemIha‘tpurson.l’dmgfl!mﬂ!shmuﬂ"l'mmlngmﬂmhheﬂpmhhprmmmfmmm
caused by HPV. Plaase make sure to make appaintments on the way out, and pert these appointments on your calendar befiore you
leave the office today!

YOU ARE THE KEY TO
CANCER PREVENTION

waw.cde.gov, vaccines,/ teens | PreteenVaccines@cde. gov

Ceniers fior Gisease
Cantral are Frevenian

.5, Departmeant of 4
Huaalth and Human Eervcer e



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

Human Papillomavirus Vaccine Resources

* Human papillomavirus resource pages at
www.cdc.gov/vaccines/ed/webinar-epv/

" Includes information for

* Health care providers on
O Disease and treatment
0 Vaccine administration, storage and handling
e Parents and patients on
O Disease
0 Vaccine safety
e Partners and programs
O Print, matte articles, online, video and audio resources



http://www.cdc.gov/vaccines/ed/webinar-epv/
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