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Human Papillomavirus (HPV) Disease

Most common sexually transmitted 
infect ion in the U.S.

Small DNA virus.

More than 150 types. 

First  vaccine was licensed in 2006.



Human Papillomavirus Type and 
Disease Associat ion

Cutaneous
(other types)
“Common”

Warts
(hands/feet)

Mucosal
(~40 types)

“High-risk” 
Types

16,18, others

“Low-risk”
Types

6, 11, others

 Low grade cervical 
abnormalit ies 

 High grade 
abnormalit ies/

 Cancer precursors 
 anogenital cancers

 Low grade cervical 
abnormalit ies

 Genital warts
 Respiratory papillomas



Natural History of HPV Infect ion 

*CIN = cervical intraepithelial neoplasia

Within 1 Year 1-5 Years Up to Decades

Init ial
HPV 

Infect ion

Persistent
Infect ion

CIN * 

2/3
Cervical 
Cancer

CIN* 1

Cleared HPV Infect ion



HPV Clinical Features

Most HPV infect ions are asymptomatic 
and result  in no clinical disease.

 Clinical manifestat ions of HPV infect ion 
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.

CDC, United States Cancer Statistics (USCS), 2006-2010

Cancer site

Average number of cancers per year
probably caused by HPV†

 
Percentage 

per year
Male Female Both Sexes

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 0 600 600 75%

Vulva 0 2,200 2,200 69%

TOTAL 9,300 17,600 26,900



HPV-associated Disease 
TYPE WOMEN MEN

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

70% of anal cancers

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

90% of genital warts
90% of RRP lesions
Transmission to women

* RRP = recurrent respiratory papillomatosis



HPV Epidemiology









Reservoir Human

Transmission Direct contact
(usually sexual)

Temporal pattern None

Communicability Presumed to be high



Cumulat ive Incidence of any HPV 
Infect ion Months after Sexual Init iat ion
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HPV Disease Burden in the U.S.
 Estimated 79 million persons are infected.
 ~ 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 infect ions.



Cervical Cancer Screening

 Revised in 2012. 

 Screening should begin at age 21 years.

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

 Co-test ing (Pap and HPV test ing) every 5 years 
in women 30 to 65 years of age. 



Human Papillomavirus Vaccines 
 HPV L1 major capsid protein of the virus is ant igen 

used for immunizat ion.

 L1 protein produced using recombinant DNA 
technology. 

 L1 proteins self-assemble into virus-like part icles.

 VLPs are noninfect ious and nononcogenic.



Human Papillomavirus Vaccines 
HPVVaccines Bivalent 

2vHPV
(Cervarix)

Quadrivalent
4vHPV

(Gardasil)

9-Valent 
9vHPV

(Gardasil9) 

L1 VLP Types  16, 18 6, 11, 16, 18 6, 11, 16, 18, 
31, 33, 45 ,52, 58

Manufacturer GSK Merck Merck

FDA 
Indicat ions

Females (9-26 yrs): 
Cervical precancer and 

cancer

Females (9-26 yrs):
Anal, cervical, vaginal, 
and vulvar precancer
and cancer; genital 

warts

Females (9-26 yrs): 
Anal, cervical, vaginal, 
and vulvar precancer
and cancer; genital 

warts 

Males
Not approved for use 

in males

Males (9-26 yrs):
Anal precancer and 

cancer; genital warts 

Males (9-15 yrs): 
Anal precancer and 
cancer; genital warts 



HPV Vaccine Efficacy
 High efficacy among females without evidence 

of infect ion with vaccine HPV types (>95%).

 No evidence of efficacy against disease caused 
by vaccine types part icipants were infected 
with at the t ime of vaccinat ion. 

 Prior infect ion with one HPV type did not 
diminish efficacy of the vaccine against other 
vaccine HPV types.



9vHPV (Gardasil 9)
 Licensed in the U.S. December 10, 2014.
 Females 9-26 years, males 9-15 years.
 Trials conducted with 3-dose schedule.

 Targets 5 addit ional high-risk types:
 6, 11, 16, 18, 31, 33, 45, 52, 58

 Males 16-26 yrs – not part  of BLA submitted 2013.
 SubBLA submitted to FDA. 



9vHPV (Gardasil 9) Efficacy and Safety
 Efficacy
 ~97% protection against 31-,33-,45-,52-,58-related 

outcomes.
 Similar protection against 6-,11-,16-,18-related disease.

 Non-inferior immunogenicity to 4vHPV. 
 Five addit ional types account for 11% of  invasive 

cancers.
 Differences by  gender:  14% for females;  5% 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.



HPV Vaccine
Durat ion of Immunity

 The durat ion of immunity after a 
complete 3-dose schedule is not known.
 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.









Updated ACIP Recommendations 
 Vaccinate males and females at 11-12 years.*

 Catch up those previously unvaccinated or 
missing doses:  
 Females age 13  through  26 years.
 Males age 13 through 21 years.
 High-risk males age 21 through 26 years.

• Men who have sex with men and immunocompromised 
men (including HIV-infected persons).

 Use: 
 2vHPV, 4vHPV, or 9vHPVfor females. 
 4vHPV  or 9vHPV** for males.

*Vaccination series can be started at 9 years of age
**ACIP off-label recommendation MMWR 2015;64:300-4



Updated ACIP Recommendations Administrat ion 

 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: 

• 12 weeks after dose 2 AND
• 6 months (24 weeks) after dose 1.

 There is NO maximum interval between HPV 
vaccine doses.

 If the vaccinat ion schedule is interrupted, the series 
does not need to be restarted.

*ACIP off-label recommendation  MMWR 2015;64(29):300-4 



HPV Vaccine Administrat ion
 Administer at the same medical visit  as other 

vaccines. 
 IM inject ion.
 Pre-vaccinat ion test ing is not recommended:
 Pap.
 HPV. 
 Pregnancy.

 No therapeut ic effect on HPV infect ion, 
genital warts, cervical lesions.



HPV Vaccine
Interchangeability

 No data on schedules that include 2vHPV and 
4vHPV and/or 9vHPV.

 Response to types 16 and 18 likely to be similar 
when 2vHPV, 4vHPV, or 9vHPV used in the same 
series.

 Protect ion against types other than 16 and 18 is 
probably reduced if fewer than 3 doses of 4vHPV or 
9vHPV received.

 Use same vaccine for all 3 doses whenever possible. 



Updated ACIP Recommendations 
Interchangeability*

 If immunizat ion providers do not know or do 
not have available the HPV vaccine product 
previously administered or are in sett ings 
transit ioning to 9vHPV for protect ion 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.

25

*ACIP off-label recommendation  MMWR 2015;64(29):300-4



9vHPV Vaccinat ion for Persons who 
Completed other HPV Vaccinat ion Series

 Manufacturer did not seek indicat ion for 9vHPV 
vaccinat ion in previously vaccinated persons.

 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 titers to 5 additional types 

were lower (25%-63%) in females who received prior 
4vHPV compared to other study subjects.



Clinical Considerat ions  
 The majority of all HPV-associated cancers that can be 

prevented by vaccinat ion are due to HPV 16 and 18.
 The benefit  of protect ion against the 5 addit ional types 

targeted by 9-valent HPV vaccinat ion is most ly limited to 
females for prevent ion of cervical cancers and precancers.

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

 Cervical cancer screening is recommended beginning at age 
21 years and cont inuing through age 65 years for 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


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

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


HPV Vaccine
Special Situat ions

 Administer vaccine to: 
 Females who:

• Have equivocal or abnormal Pap test.
• Have positive HPV DNA test.
• Are breastfeeding.

 Males and females who:
• Have genital warts.
• Are immunosuppressed.

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



HPV Vaccine 
Contraindicat ions and Precaut ions
 Contraindicat ion
 Severe allergic reaction to a vaccine 

component or following a prior dose.
• HPV2 prefilled syringe contains latex.

 Precaut ion
 Moderate or severe acute illnesses (defer until 

symptoms improve).



HPV Vaccinat ion during Pregnancy 
 Init iat ion of the vaccine series should be delayed unt il 

after complet ion of pregnancy.

 If a woman is found to be pregnant after init iat ing the 
vaccinat ion series, remaining doses should be delayed 
unt il after the pregnancy. 

 If a vaccine dose has been administered during 
pregnancy, there is no indicat ion for intervent ion.

 Women vaccinated during pregnancy should be 
reported to the respect ive manufacturer.
 Active pregnancy registry for 9vHPV established;  others closed.
 Telephone numbers are in the package inserts.

MMWR2014;63(No. 5):1-30 and MMWR 2015;64(29):300-4



Adverse Events Following Any Dose of 
HPV Vaccine Among Females*

*FDA product approval data
**GI = Gastrointestinal symptoms, including nausea, vomiting, diarrhea, and/or 

abdominal pain

Adverse Event 2vHPV 4vHPV 9vHPV
Pain 92% 84% 89%

Swelling 44% 29% 40%
Erythema 48% 25% 34%

Fever 13% 13% 5%
Nausea 7% GI 28%** 4%

Headache 12% 55% 11%



Syncope Following Vaccinat ion
 An increase in the number of reports of 

syncope has been detected by the Vaccine 
Adverse Event Report ing System (VAERS).

 Most of the increase among females 11-18 years.

 Serious injuries have resulted.

 ACIP recommends providers strongly consider 
observing pat ients for 15 minutes after they 
are vaccinated.



Human Papillomavirus Vaccine
Safety Summary

 Only local react ions occur more frequent ly among 
vaccine recipients than among placebo recipients.

 Serious adverse react ions have been reported 
following HPV vaccine.
 Most do not appear to have been caused by the vaccine 

(i.e., the reactions are coincidental to vaccination).

 Syncope precaut ions should be observed when 
vaccinat ing adolescents and young adults.

 Monitoring and evaluat ion of reports will cont inue.
MMWR 2014;63(RR-5):1-30



Storage and Handling 

 Store  between in the 
refrigerator between          
35º – 46ºF (2º – 8º C).

 Protect from light.

2vHPV
4vHPV
9vHPV



HPV Immunizat ion Rates
Females 13-17 Years of Age, 2014

*Percentages ≥1 hum an papillom avirus vaccine, either H PV4 or H PV2 
**Percentage  who received 3 or more HPV doses, either HPV4 or HPV2
MMWR2015; 64 (No. 29): 784-92

HPV Vaccine 
U.S. 

Females Males 

1 or more doses* 60% 41.7%

3-dose series complet ion ** 69.3% 57.8%



Why HPV Vaccine Coverage Matters

Current ly, there are 26 million girls under 
13 years of age in the United States.

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



Why HPV Vaccine Coverage Matters
Continuing 30% coverage among         

12-year-old girls would prevent 45,500 
of these cases and 14,600 deaths.

Vaccinat ing 80% would prevent 98,800 
cases and 31,700 deaths.

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



HPV Vaccine Communicat ions 
During the Healthcare Encounter

 HPV vaccine is often presented as opt ional,whereas 
other adolescent vaccines are recommended.

 Some expressed mixed or negative opinions about 
relat ively 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 vaccinat ion can be delayed unt il older.

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



Strategies for Increasing 
HPV Vaccinat ion Rates in Clinical Pract ices 
 Recommend HPV vaccine!

 Include HPV vaccine when discussing other recommended 
vaccines.

 Integrate standard procedures support ing  
vaccinat ion.
 Assess  for needed vaccines at every clinical encounter.
 Immunize at every opportunity.  
 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 Vaccinat ion Resources for HCP

www.cdc.gov/vaccines/YouAreTheKey

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


HPV Resources
 ACIP HPV Recommendations web page

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

 CDC HPV Infect ion web page 
www.cdc.gov/hpv/

 CDC HPV Vaccinat ion web page
www.cdc.gov/vaccines/vpd-vac/hpv/default.htm

 Immunizat ion Act ion Coalit ion HPV web page
www.immunize.org/hpv/

 Children’s Hospital of Philadelphia Vaccine 
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

 Correct and consistent condom use may 
have a protect ive effect on HPV 
acquisit ion, reduce the risk for HPV-
associated diseases, and mit igate the 
adverse consequences of infect ion with 
HPV.

This statement is required by section 317 of the Public Health Service Act, 
42 U.S.C., 243.
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