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ABSTRACT: The American Cancer Society (ACS) reviewed and updated its guideline

on human papillomavirus (HPV) vaccination based on a methodologic and content

review of the Advisory Committee on Immunization Practices (ACIP) HPV vaccination

recommendations. A literature review was performed to supplement the evidence

considered by the ACIP and to address new vaccine formulations and recommenda-

tions as well as new data on population outcomes since publication of the 2007 ACS

guideline. The ACS Guideline Development Group determined that the evidence

supports ACS endorsement of the ACIP recommendations, with one qualifying state-

ment related to late vaccination. The ACS recommends vaccination of all children at

ages 11 and 12 years to protect against HPV infections that lead to several cancers

and precancers. Late vaccination for those not vaccinated at the recommended ages

should be completed as soon as possible, and individuals should be informed that

vaccination may not be effective at older ages. CA Cancer J Clin 2016;000:000–000.
VC 2016 American Cancer Society.
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Practical Implications for Continuing Education

> HPV causes most cervical, vulvar, vaginal, anal, and oropharyngeal cancers in

females and most oropharyngeal, anal, and penile cancers in males. About

28,500 cancers could be prevented annually in the US by HPV vaccination.

> Clinicians should strongly recommend that all of their patients be vaccinated

against HPV at age 11-12 years (bundled with the other routine adolescent

vaccines, ie, Tdap and MCV4), with completion of the series by the 13th birthday

for greatest effectiveness.

> Clinicians and their staff should be ready to answer FAQs accurately and

succinctly. The CDC has scripts, tips, time-savers, and other free resources to

help educate parents or guardians and answer their questions.

Introduction

The burden of human papillomavirus (HPV)-related diseases, an understanding of

the association of HPV infection with several cancer types, and the availability of

vaccines together present an unprecedented opportunity for cancer prevention.

Saraiya et al1 performed a recent study in which archival tissue from patients with

cancer in 7 population-based cancer registries was tested for the presence of high-

risk HPV types. HPV infection was associated with 91% of cervical cancers, 69%

of vulvar cancers, 75% of vaginal cancers, 63% of penile cancers, 89% of anal can-

cers in males, 93% of anal cancers in females, and 72% of oropharyngeal cancers in

males and 63% of oropharyngeal cancers in females.1 The Centers for Disease

Control and Prevention (CDC) applied these proportions to the the most recently

available registry data on HPV-associated cancers to estimate the number of can-

cers caused by HPV. They estimated that around 30,700 cancers (based on
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2008-2012 data) probably attributable to HPV are diagnosed

in the United States each year: 19,200 in women and 11,600

in men.2 The incidence rates of several of these cancers are

increasing, with striking socioeconomic disparities for several

HPV-associated cancers among both men and women.3

Three HPV vaccines (the Cervarix [GlaxoSmithKline,

London, UK] bivalent vaccine [2vHPV] and the Gardasil

[Merck & Company, Kenilworth, NJ] quadrivalent

[4vHPV] and 9-valent [9vHPV] vaccines) are licensed in

the United States and around the world (Table 1).4–9 These

vaccines protect against the HPV types that are responsible

for most cases of HPV-associated cancers; the 4vHPV and

9vHPV vaccines also protect against nearly all cases of geni-

tal warts. The CDC, the American Cancer Society (ACS),

and many provider groups recommend giving the 3-dose

series of the HPV vaccine to children at ages 11 to 12 years

(Table 1).4–9

2007 ACS Guideline for HPV Vaccine Use

The ACS first published a guideline for the use of prophylac-

tic HPV vaccines for the prevention of cervical intraepithelial

neoplasia (CIN) and cervical cancer in 2007,10 recommend-

ing routine vaccination for females ages 11 to 12 years (with

vaccination permitted in children as young as 9 years) and

vaccination for females ages 13 to 18 years to catch up on a

missed vaccine or to complete the vaccination series. The

ACS concluded that there were insufficient data to recom-

mend for or against routine universal vaccination of females

ages 19 to 26 years; instead, the ACS recommended infor-

med decision making for vaccination in this population.10

The 2007 ACS guideline has been important in making

clear the significance of the HPV vaccine as a cancer-

prevention intervention. However, since publication of the

guideline, there have been additional studies, new vaccine

formulations licensed for use in the United States, and new

TABLE 1. Advisory Committee on Immunization Practices (ACIP) Recommendations for Vaccination, 2006 to 2015

YEAR OF RELEASE ACIP RECOMMENDATIONS LICENSED HPV VACCINES

2006 (Markowitz 20074) Females: Routine vaccination with 3-dose series at age 11 or 12 y,
starting as early as age 9 y, and through age 26 y if not vaccinated previously

Quadrivalent (4vHPV), females aged 9-26 y

2009 (CDC 20105,6) Females: Either vaccine for routine vaccination with 3-dose series at
age 11 or 12 y, starting as early as age 9 y, and through
age 26 y if not vaccinated previously

4vHPV, females and males aged 9-26 y;
bivalent (2vHPV), females aged 9-25 y

(Guidance) Males: aged 9-26 y may be vaccinated, but vaccination not
routinely recommended for males (vaccination would be most effective
when given before exposure to HPV through sexual contact)

2011 (ACIP 20117) Females: Either vaccine for routine vaccination with 3-dose series at
age 11 or 12 y, starting as early as age 9 y, and through age 26 y
if not vaccinated previously

4vHPV, females and males aged 9-26 y;
2vHPV, females aged 9-25 y

Males: Routine vaccination with 3-dose series at age 11 or 12 y and
through age 21 y if not vaccinated previously; males aged 22-26 y
may be vaccinated (vaccination recommended through age 26 y for
men who have sex with men and men who are immunocompromised,
including those with HIV infection)

2014 (Markowitz 20148) Females and males: Routine vaccination with 3-dose series at age 11
or 12 y (the vaccination series can be started beginning at age 9 y)

4vHPV, females and males aged 9-26 y;
2vHPV, females aged 9-25 y

Females aged 13-26 y and males aged 13-21 y who have not been
vaccinated previously or who have not completed the 3-dose series

Males aged 22-26 y may be vaccinated (vaccination recommended
through age 26 y for men who have sex with men and persons who
are immunocompromised, including those with HIV infection)

2015 (Petrosky 20159) Females and males: Routine vaccination with 3-dose series at
age 11 or 12 y (the vaccination series can be started beginning at age 9 y)

4vHPV, females and males aged 9-26 y;
2vHPV, females aged 9-25 y only;
9-valent (9vHPV), licensure in 2014 for
females and males aged 9-26 yVaccination recommended for females aged 13-26 y and for males

aged 13-21 y who have not been vaccinated previously or who have not
completed the 3-dose series

Males aged 22-26 y may be vaccinated

Vaccination recommended through age 26 y for men who have sex with
men and for persons who are immunocompromised, including those with HIV infection

CDC indicates Centers for Disease Control and Prevention; HIV, human immunodeficiency virus; HPV, human papillomavirus. Adapted from: Markowitz LE,
Dunne EF, Saraiya M, et al. Human papillomavirus vaccination: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR
Recomm Rep. 2014;63:1-308; and Petrosky E, Bocchini JA Jr, Hariri S, et al. Use of 9-valent human papillomavirus (HPV) vaccine: updated HPV vaccination rec-
ommendations of the Advisory Committee on Immunization Practices. MMWR Morb Mortal Wkly Rep. 2015;64:300-304.9
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immunization recommendations.5–9 The 2007 ACS guide-

line does not address use of the vaccine in males or use of

the most recently available 9-valent vaccine formulation;

nor does it reflect recent evidence on the effectiveness of

late vaccination, eg, at ages 19 to 26 years.

The ACS Consideration of Endorsement of
Recommendations of the Advisory Committee
on Immunization Practices

The recommendations for vaccines developed by the Advi-

sory Committee on Immunization Practices (ACIP) serve

as the principal source of guidance on US immunization

policy; the ACS has been represented on the ACIP HPV

Vaccine Work Group since 2005. The ACIP recommenda-

tions for HPV vaccination, as for other vaccines in children

and adolescents, are harmonized with recommendations

made by the American Academy of Pediatrics, the Ameri-

can Academy of Family Physicians, and the American Col-

lege of Obstetricians and Gynecologists. Recognizing the

need to update the ACS HPV vaccine use guideline and

the value in consistency across organizations in HPV

immunization efforts as a primary cancer-prevention strat-

egy, the ACS chose to consider endorsement of the HPV

vaccine recommendations of the ACIP.

HPV vaccination protects against infection with the tar-

geted HPV types and subsequent related disease; however,

it does not protect against disease resulting from previous

exposure to these HPV types. The 2007 ACS guideline

and the ACIP recommendations from 2006 through 2015

were primarily based on randomized controlled trial (RCT)

evidence of vaccine efficacy, ie, the percentage reduction in

disease incidence in a vaccinated group compared with the

incidence in an unvaccinated control group under optimal

conditions, and noninferior immunogenicity findings in

females and males ages 9 to 15 years.4–9 Thus, it is also

important to consider observational data, such as results

from ecological studies measuring vaccine effectiveness, ie,

reduction in disease outcomes in a “real-world” setting.

This is especially relevant when evaluating recommenda-

tions for vaccination among older females and males, who

are more likely to have been sexually active and thus more

likely to have had previous HPV exposure. Hence, the asso-

ciation between vaccine effectiveness and age and the

implications for late vaccination recommendations were a

major focus of this update.

ACIP Recommendations

The ACIP and the CDC first issued recommendations for

routine HPV vaccination of females ages 11 to 12 years and

catch-up vaccination for females ages 13 to 26 years with the

quadrivalent HPV (4vHPV) vaccine in 2006.4 An ACIP work

group reviewed published and unpublished clinical trial data on

vaccine efficacy against persistent HPV infections, cervical

disease, and external genital warts; immunogenicity; and safety

and adverse events. Data on the epidemiology and natural his-

tory of HPV, vaccine acceptability, and cost effectiveness were

also considered. The recommendation for catch-up vaccina-

tion of females who were not previously vaccinated was

based in part on a review of data from efficacy clinical trials

that included females ages 16 to 23 years or 16 to 26 years

and the recognition that, when HPV vaccination was first

introduced, females older than 12 years would not have had

the opportunity to receive the vaccine. The ACIP report

noted that overall vaccine effectiveness would be lower in a

population of females who are sexually active; thus, effec-

tiveness would decrease with increasing age, increasing

number of sexual partners, and greater likelihood of HPV

exposure. They concluded, however, that the majority of

females in this age group would derive at least partial benefit

from vaccination.4

In 2009, the ACIP updated its recommendation for

females to include use of the bivalent (2vHPV) vaccine and

provided guidance that 4vHPV may be given to males ages

9 through 26 years.5,6 The ACIP recommended routine vac-

cination of males in 2011 based on a review of data on vac-

cine efficacy against anal cancer precursors and genital warts,

vaccine safety, disease burden, cost effectiveness, and pro-

grammatic considerations.7 For the recommendations on

male vaccination, the ACIP adopted the Grading of Rec-

ommendation Assessment Development and Evaluation

(GRADE) methodology to evaluate evidence and develop

recommendations.11 Routine vaccination of males ages 11

or 12 years was a category A recommendation, indicating

that it applies to all persons in an age or risk-based group.

Vaccination was also recommended for males ages 13 to 21

years who have not been vaccinated previously or who have

not completed the 3-dose series. The ACIP stated that

“males ages 22 through 26 years may be vaccinated.”7

In 2015, the ACIP updated their recommendations to

include the 9-valent vaccine (9vHPV) based on data from

9vHPV prelicensure clinical trials as well as efficacy trials

from the 4vHPV vaccine program.9 The noninferior immu-

nogenicity of 9vHPV compared with 4vHPV and in males

compared with females was used to conclude its efficacy for

HPV type 6 (HPV6), HPV11, HPV16, and HPV18. The

safety of 9vHPV was evaluated based on 6 phase 3 studies

in the clinical development program. All data came from

RCTs conducted by the vaccine manufacturer.9

The current ACIP recommendations also address special

populations, including men who have sex with men;

persons who are immunocompromised because of trans-

plantation, medications, or human immunodeficiency virus

(HIV); and children with a history of sexual assault or

abuse.8,9
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Methods: ACS Guideline Endorsement

The ACS instituted a Guideline Development Group

(GDG) (a volunteer group of clinicians, methodologists, and

public health practitioners) in 2012.12 To update the ACS

recommendations for HPV vaccination, a guideline endorse-

ment process was implemented similar to the American

Society of Clinical Oncology (ASCO) model for endorsing

another organization’s guidelines.13 This model includes a

methodologic review using the Appraisal of Guidelines for

Research and Evaluation II (AGREE II) instrument,14 a

search for new evidence published since completion of a

guideline under consideration, and a content review.13

Following this approach, the ACS endorsement process

for the HPV vaccine update included: 1) a methodologic

assessment of the ACIP recommendations, 2) a supple-

mental evidence review, 3) a content review of the ACIP

recommendations by the ACS GDG, 4) development and

approval of endorsement statements, 5) a review of the evi-

dence report and endorsement paper by expert advisors,

and 6) approval of endorsement statements by the ACS

Board of Directors.

The methodologic assessment of the ACIP recommen-

dations for HPV vaccination was completed by 4 ACS

guideline staff members working independently, using the

AGREE II instrument.14 A written summary of this

assessment was provided to the ACS GDG.

A supplemental evidence review was conducted by ACS

staff to identify any new data since the release of the ACIP

recommendations (see online supporting information). The

scope of the review also included male vaccination and the

new vaccine formulation not covered in the 2007 ACS

guideline, as well as continuing questions about the effec-

tiveness of vaccination at older ages. This supplemental evi-

dence review was designed to address 3 key questions:

1. Should HPV “catch-up” or “late” vaccination be rec-

ommended for females ages 19 to 26 years who have

not been vaccinated previously?

2. Should HPV vaccination be recommended for males

ages 9 to 26 years?

3. Should 9-valent HPV vaccination be recommended for

males and females?

Methodologic details of the evidence review are

described in the online supporting information. The evi-

dence review report was reviewed by external advisors with

expertise in epidemiology, HPV, HPV vaccines, cervical

cancer screening, management and treatment, adolescent

health, and gynecology. Reviewer comments, including

those addressing interpretation of the literature, were incor-

porated into the final version.

The ACS GDG performed a content review of the

ACIP HPV vaccination recommendations (consistent with

its prior adoption of GRADE15) to assess: 1) whether the

recommendations were adequately supported by the evi-

dence, 2) whether there was confidence in the magnitude of

estimates of effects on important outcomes, and 3) whether

there was a favorable balance between desirable and unde-

sirable outcomes. On the basis of the evidence considered

by the ACIP, results of the ACS supplemental evidence

review, and comments from expert advisors, the GDG

voted on whether to endorse the ACIP recommendations

either as stated or with commentary and qualifying state-

ments when necessary for clarification or when the GDG

judgments on the evidence and recommendations differed

from those of the ACIP.

The draft endorsement statements were reviewed by the

expert advisors and submitted with a draft supplemental

evidence review report to the ACS Mission Outcomes

Committee and Board of Directors for approval.

ACS Guidelines and Conflicts of Interest

All participants in the guideline development process were

required to submit disclosures of all financial and nonfinan-

cial (personal, intellectual, and practice-related) relation-

ships and activities that might be perceived as posing a

conflict of interest in development of the HPV vaccination

guideline. The chairperson of the ACS GDG had the

responsibility to ensure that balanced perspectives were

taken into account in deliberations and decision making.

Results of the ACS Methodologic Assessment

The overall score (the average of the 4 reviewers) of the

ACIP recommendations on HPV vaccination using the

AGREE II instrument was 75%. Particular attention was

given to the Rigour of Development subscale, which is

designed to assess the quality of the processes used, evi-

dence synthesis, and the methods used to formulate the

guideline recommendation statements. A slightly lower

appraisal rating (69%) was given on this subscale, although

the reviewers noted that some domains of the AGREE II

instrument may not be suitable for evaluating a vaccine use

guideline.

The conclusion of the methodologic assessment was

that, overall, ACIP recommendations are well written and

presented, with suitable methods of development.

Although extensive evidence to support the recommenda-

tion statements was presented and evidence tables were

provided for the 2011 and 2015 updates, documentation

was not provided that a systematic evidence review was per-

formed for any of the ACIP guideline iterations, and data

search strategies were not clearly described. There also was

heavy reliance on data from RCTs sponsored by the vaccine

manufacturers as well as unpublished data provided by the

manufacturer. The possible limitations of such data were

HPV Vaccination Guideline Update
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not clearly described or acknowledged in the recommenda-

tion statements.

Detailed epidemiologic, efficacy, harms, and vaccine

safety information was presented with the ACIP recom-

mendations. However, the recommendation statements did

not address the benefit of specific catch-up ages (eg, ages

21-26 years) for females or provide a rationale for the dif-

ference in their recommended ages for males (ie, ages 13-

21 years) and females (ages 13-26 years). Furthermore,

while the ACIP has updated their recommendations several

times and considered new data on efficacy and immunoge-

nicity as well as adverse events, it is not clear what level of

consideration was given to effectiveness data from countries

with high vaccination rates or to evidence on vaccine effec-

tiveness stratified by age.

Despite the aforementioned limitations, the ACIP rec-

ommendations are evidence based, with extensive summa-

ries of the epidemiology of HPV and associated diseases as

well as efficacy and immunogenicity findings for the vac-

cines presented. The licensed HPV vaccines are well

described, and extensive updated information is provided

on vaccine safety from clinical trials and postlicensure stud-

ies and monitoring.

ACS Supplemental Evidence Review

In addition to the methodological review, the ACS con-

ducted a supplemental evidence review to identify relevant

data published since the most recent ACIP recommenda-

tions were released as well as relevant data that were not

included by the ACIP. The report on this evidence review

is provided online (see online supporting information).

A PubMed search updated through October 8, 2015,

yielded 4091 articles, of which 338 were potentially relevant

based on title; among these, 167 were selected for full

review based on examination of the abstract and 29 articles

were included in this review. The included articles address

the critical outcomes of HPV vaccine effectiveness against

the development of precancerous lesions and the important

outcomes of HPV vaccine effectiveness against genital

warts and persistent infection. There were 17 studies on

late vaccination in females (ages 18-26 years), 6 on males

(ages 9-26 years), and 6 that addressed use of the 9vHPV

vaccine. Given the limited number and size of studies of

efficacy for critical and important outcomes, the additional

outcome of immunogenicity was considered for 9vHPV.

The major findings of these studies are described in the

online supporting information and summarized for each

key question below.

Although not included in the search terms for this

review, reported adverse events potentially associated with

vaccination were included as outcomes of interest (see

online supporting information). The CDC and the ACIP

sponsor an extensive, ongoing surveillance and safety moni-

toring program related to vaccination, and updated results

are publicly reported.16 The CDC and ACIP regularly

monitor postlicensure safety data through several systems

in the United States as well as reports from other countries.

Studies from the United States and Europe, for example,

have shown no causal association of HPV vaccination and

autoimmune disease, stroke, Guillain-Barre syndrome,

venous thromboembolism, seizures, connective tissue disor-

ders, or allergic disorders.16 The World Health Organiza-

tion also monitors vaccine safety through its Global

Advisory Committee on Vaccine Safety, which has pub-

lished 6 reports on HPV vaccines, with the most recent

report released in December 2015.17 Adverse events associ-

ated with the vaccination of males and with the 9vHPV

vaccine were included when they were reported as outcomes

in the studies included in the current supplemental review.

Results of the ACS Supplemental Evidence Review

1. Should HPV “late” vaccination be recommended for
females ages 19 to 26 years who have not been
vaccinated previously?

Although, in general, the data show efficacy across all age

groups included in the RCTs, there is consistency in the

findings from RCTs and observational studies that vaccine

effectiveness is highest in preteens and early teens, lower in

middle to late teen age groups, and lowest in young adult

age groups (ie, ages 20 years and older) (see online support-

ing information). Results from a pooled analysis of 3 RCTs

showed that estimates of benefits against high-grade cervi-

cal lesions are substantially reduced when vaccination

occurs after age 21 years compared with vaccination before

age 19 years.18 The results from observational data (3 eco-

logical studies and 1 case-control study using linked data)

provide additional evidence of reduced vaccination effec-

tiveness at older ages, with greater decline in high-grade

cervical lesions among females younger than 19 years after

the introduction of vaccination compared with older age

groups.19–22

Estimates of the effectiveness of HPV vaccine by age

must be regarded with caution. Most ecological studies did

not specifically measure age at vaccination. The majority of

these studies examined population outcomes after the

introduction of vaccination and were not based on linked

vaccination and screening data. Conclusions from the

included observational studies are also limited by the time-

frame since vaccine introduction and adoption.

2. Should HPV vaccination be recommended for males
ages 9 to 26 years?

The manufacturer-sponsored RCTs have demonstrated

vaccine efficacy, high levels of immunogenicity, and safety

in males comparable to those in females. The evaluations of
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VOLUME 00 _ NUMBER 00 _ MONTH 2016 5



cancer precursor outcomes are limited by a small number of

cases, particularly in heterosexual males.23,24 Vaccine effi-

cacy for the important outcomes of persistent infection and

genital warts was demonstrated in all men included in the

RCTs, and efficacy against anal intraepithelial neoplasia

was demonstrated in men who have sex with men. Model-

ing studies also suggest reductions in critical and important

outcomes and in HPV-associated cancer cases and

deaths.25,26 None of the studies reported outcomes strati-

fied by age at vaccination.

3. Should 9vHPV vaccination be recommended for males
and females?

The available data on the 9vHPV vaccine are limited but

show efficacy, immunogenicity, and safety comparable to

those demonstrated for the quadrivalent vaccine.

Although several RCTs reported on antibody response

and seroconversion rates of the 9vHPV vaccine formula-

tion,27–31 only one reported data on our critical and impor-

tant outcomes.32 On the basis of an RCT with 4 years of

follow-up, Joura et al found similar protection against cer-

vical, vulvar, and vaginal lesions caused by the HPV types

included in the 4vHPV vaccine and a lower overall rate of

high-grade lesions in the 9vHPV group compared with the

4vHPV group.32

Given the limited direct evidence of efficacy of the

recently approved 9vHPV vaccine formulation against dis-

ease outcomes, data on the endpoints of immunogenicity

and noninferiority have been included, consistent with

international recommendations on the use of surrogate trial

endpoints.33 Three RCTs found that the antibody response

of the 9vHPV vaccine for HPV6, HPV11, HPV16, and

HPV18 was noninferior to that of the 4vHPV vaccine, and

both had similar safety profiles.30–32

ACS Content Review

The GDG conducted a content review of the ACIP HPV

vaccine use recommendations as part of the ACS endorse-

ment process. The objective of the content review was to

assess the specific recommendations made and the extent to

which the available evidence supports each recommendation.

In the evaluation of the content and evidence presented

in the ACIP recommendations, the GDG members con-

sidered these questions:

� Were the results of the studies supporting these recom-

mendations interpreted and applied according to the

GDG’s judgements about the data?

� Is the evidence presented in support of each recom-

mendation sufficient?

� Are the recommendations in the guideline clear, and will

they be easily understood by the intended audience?

� Is there agreement with the judgement of the balance of

benefits and harms reflected in the recommendations,

and is there confidence in the estimates of effects?

� Do the recommendations adequately take into consid-

eration patient values and preferences?

Upon completion of the content review, the GDG

selected among options of full endorsement, endorsement

with qualifying statements or exceptions, or rejection for

each ACIP recommendation (Table 2). The GDG deter-

mined that the benefits of HPV vaccination for prevention

of cancer incidence, mortality, and morbidity in both males

and females outweigh the limited, predominantly nonserious

TABLE 2. Summary of Recommendations

The American Cancer Society (ACS) endorses the Advisory Committee on Immunization Practices (ACIP) HPV vaccination recommendations, listed below, with one
qualifying statement in bold italics

Routine recommendations

Routine HPV vaccination should be initiated at age 11 or 12 y. The vaccination series can be started beginning at age 9 y.

Vaccination of females is recommended with 2vHPV, 4vHPV (as long as these formulations remain available), or 9vHPV. Vaccination of males is recom-
mended with 4vHPV (as long as this formulation remains available) or 9vHPV.

Recommendations for those not vaccinated at the routine age

Vaccination is also recommended for females aged 13-26 y and for males aged 13-21 y who have not been vaccinated previously or who have not
completed the 3-dose series.

Males aged 22-26 y may be vaccinated.a

ACS Qualifying Statement: Providers should inform individuals aged 22-26 y who have not been previously vaccinated or who have
not completed the series that vaccination at older ages is less effective in lowering cancer risk.

Special populations

Vaccination is also recommended through age 26 y for men who have sex with men and for immunocompromised persons (including those with HIV
infection) if not vaccinated previously.

2vHPV indicates bivalent human papillomavirus (HPV) vaccination; 4vHPV, quadrivalent HPV vaccination; 9vHPV, 9-valent HPV vaccination; HIV, human immu-
nodeficiency virus. aACIP recommendation for individual clinical decision making.
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side effects. The available evidence strongly supports an

update to the ACS recommendation for HPV vaccination

related to the vaccination of males and the use of the

9vHPV vaccine formulation. The benefits are reduced at

older ages at vaccination, supporting the recommendation

for routine vaccination at ages 11 to 12 years or as soon

thereafter as possible. Providers should inform individuals

aged 22 to 26 years who have not been previously vaccinated

or who have not completed the series that vaccination at

older ages is less effective in lowering cancer risk.

The ACS Mission Outcomes Committee and Board of

Directors then approved the endorsement and ACS guide-

line update as recommended by the GDG.

Discussion

Since release of the 2007 ACS guideline for HPV vaccine

use to prevent cervical cancer and its precursors,10 addi-

tional evidence has accumulated, and new immunization

recommendations addressing additional populations and

new vaccine formulations have been issued. The ACS con-

ducted a supplemental evidence review and a methodologic

assessment and content review of the current ACIP recom-

mendations.4–9 This update of the ACS guideline addresses

changes since 2007 and endorses current ACIP recommen-

dations for HPV vaccination, with the addition of one

qualifying statement about decreased effectiveness of the

vaccine in persons ages 22 years and older.

The original recommendations for routine vaccination at

age 11 or 12 years were based on considerations of immu-

nogenicity in this age group, including higher antibody

titers compared with older age groups; data on age of initia-

tion of sexual activity; and, for programmatic purposes, the

established young adolescent health care visit at age 11 or

12 years.4,10 This review did not revisit the age for routine

vaccination (ie, at ages 11-12 years).

This update and endorsement process focused on 3 key

questions. The 2007 ACS guideline agreed with the recom-

mendations of the ACIP and other organizations in recom-

mending routine vaccination for females ages 11 to 12 years

and catch-up vaccination for females ages 13 to 18 years but it

differed in recommending informed decision making rather

than routine vaccination for females ages 19 to 26 years. There

was a lack of efficacy data for the prevention of HPV16/

HPV18–related CIN2 or CIN3 in women who have had

more than 4 lifetime sexual partners because of inclusion crite-

ria for the clinical trials. National survey data showed that half

of females over age 19 years had 4 or more lifetime sexual

partners.34 The ACS therefore selected a cutoff of age 18

years and recommended an informed discussion between a

woman and her health care provider regarding her risk of pre-

vious HPV exposure and potential benefit from vaccination

for women ages 19 to 26 years. An additional consideration

supporting this cutoff was that the federally funded Vaccines

for Children program provides free vaccination for uninsured

and underinsured children, covering approximately one-half

of the US population, through age 18 years.35

There is consistency in findings from the RCTs of

greater efficacy among the per-protocol group (no evidence

of current or past infection) compared with the intention-

to-treat group (see online supporting information). The

evidence for vaccine efficacy in preventing precancerous

lesions is based primarily on data from RCTs that included

women ages 15 to 26 years who had a limited number of

lifetime sexual partners. Ecological studies examining

trends in disease outcomes since the introduction of vacci-

nation show either significantly reduced effectiveness or no

effectiveness in older age groups.20–22 These findings sug-

gest that the “real-world” effectiveness of HPV vaccination

in women (and men) older than age 21 years is likely to be

lower than that in younger populations.

Two studies that were published after the completion of

our supplemental evidence review provide individual-level

data on outcomes by age. By using linkage data from Scotland

measuring HPV prevalence in a population of women who

had been eligible for the catch-up vaccination program and

who presented for their first screening at age 20 or 21 years,

Cameron et al36 reported that the odds of testing positive for

HPV16 or HPV18 were 7.7% for women who were vacci-

nated at age 15 or 16 years, 12.5% for those vaccinated at age

17 years, 16.6% for those vaccinated at age 18 years, and

30.3% for those vaccinated at ages 19 to 21 years, with an

odds ratio of 5.31 when the age at vaccination was from 19 to

21 years compared with 15 to 16 years.36 In a nationwide

study that included the entire female population of Sweden

ages 13 to 29 years,37 Herweijer et al used national register-

based data to measure the effectiveness of HPV vaccination

stratified by age at vaccination. In their study, vaccine effec-

tiveness against CIN2 or greater was 75% for individuals who

were vaccinated before age 17 years, 46% for those vaccinated

at ages 17 to 19 years, and 22% for those vaccinated at age 20

years or older. When the results were restricted to individuals

in the organized cervical screening program (ie, women ages

23-29 years who had recently been screened), the authors

found a strong protective effect of vaccination for women

who were vaccinated before age 20 years and a much smaller

level of protection that was not statistically significant for

those vaccinated at age 20 years or older.37

Although some women (and, by inference, men) ages 22

to 26 years will benefit from HPV vaccination, and vaccina-

tion is both licensed and safe for this age group, the efficacy

and effectiveness for preventing precancerous lesions are

reduced compared with vaccination at a younger age (see

online supporting information). In 2007, the ACIP report

acknowledged that, “although overall vaccine effectiveness
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would be lower when administered to a population of

females who are sexually active, and would decrease with

older age and likelihood of HPV exposure with increasing

number of sex partners, the majority of females in this age

group will derive at least partial benefit from vaccination.”4

Similarly, the ACIP 2011 report on male vaccination

reported that, “the population level benefits decrease with

increasing age at vaccination, especially after age 21 years.”7

The supplemental evidence review included articles that

stratified outcomes by age, with most studies reporting out-

comes for females younger than 18 to 20 years compared

with females older than 19 or 20 years. There are limited

data on precise age distinctions. In considering endorse-

ment, the ACS qualified the ACIP recommendation for

late vaccination of individuals older than 21 years based on:

1) evidence of greater benefit for females vaccinated at ages

18 to 20 years compared with 21 to 26 years, 2) opportuni-

ties for young women and men to get vaccinated at college,

3) opportunities for young women and men to access vacci-

nation without parental consent, and 4) consistency with

the ACIP recommendation for males.

On the basis of the available evidence, the ACS endorses

the ACIP recommendations for late vaccination with the

caveat that providers should inform individuals aged 22 to

26 years who have not been previously vaccinated or who

have not completed the series that vaccination at older ages

is less effective in lowering cancer risk. Adherence to rou-

tine vaccination at age 11 or 12 years should be empha-

sized, and vaccination should not be deferred with the

expectation that later vaccination will be similarly effective.

The second key question addressed in this update is

whether males as well as females should be vaccinated. The

2007 ACS guideline was developed before the availability of

data from studies of male vaccination and before US Food

and Drug Administration review and approval for this indi-

cation. Evidence published since 2007 has shown vaccine

efficacy and immunogenicity in males and safety comparable

to that in females. For average-risk men (excluding men

who have sex with men and immunocompromised/

HIV-positive men), there is no direct evidence of efficacy for

cancer or precancer prevention because of the small number

of disease outcomes. There is also no evidence for prevention

of oropharyngeal cancers in males or females; however, there

is limited evidence of prevention of oral HPV infection.38

On the basis of data on immunogenicity and efficacy against

persistent infections and anogenital warts in young males, as

well as efficacy against precancers in men who have sex with

men, it is possible to conclude that vaccination will be effec-

tive against cancer outcomes in the general male population,

as has been shown for females.23,24,39,40

Modeling results suggest that vaccination of males,

through herd immunity, may provide additional protection

to females in addition to providing protection against

HPV-associated cancers in males. Evidence from Australia

has already demonstrated that HPV vaccination offers

strong herd immunity, as shown by the 80% decrease in

genital warts among adolescent boys before inclusion of

males in the national vaccination program.41,42

On the basis of the available evidence, the ACS endorses

the ACIP recommendation for vaccination of males. Fur-

thermore, based on the high burden of HPV infection and

HPV-related cancers among men who have sex with men,

particularly anal cancer and precancers, as well as anogenital

warts,43 the ACS concurs with the recommendation for

vaccination of men who have sex with men through age

26 years.

The third key question addresses vaccination with the

9vHPV vaccine. Although there are limited data available

on the efficacy of the 9vHPV vaccine for the designated

critical and important outcomes, results from one RCT

showed noninferior immunogenicity for the types shared

with the 4vHPV vaccine and efficacy for the 5 additional

types.30–32 Safety comparable to that of the 4vHPV vaccine

was reported for the 9vHPV vaccine.

To supplement the ACIP recommendations, the CDC

published additional guidance to answer questions and

address issues that may arise during the transition from

4vHPV to 9vHPV.44 In particular, individuals who start

the vaccine series with 4vHPV may finish the series with

9vHPV, and there is no ACIP recommendation for routine

additional 9vHPV vaccination of individuals who previ-

ously completed a 4vHPV or 2vHPV vaccination series.

The evidence reviewed by the ACIP and the additional

studies examined in our supplemental review support

national recommendations for HPV vaccination, particu-

larly for early adolescents. The benefits of HPV vaccination

for both males and females in terms of protection against

multiple cancers as well as precancers and genital warts out-

weigh the limited, predominantly nonserious harms. The

benefits are reduced at older ages at vaccination, supporting

the recommendation to vaccinate at ages 11 to 12 years or

as soon thereafter as possible.

Vaccination with 4vHPV or 2vHPV could prevent an

estimated 24,600 cases of cancer in the U.S. annually; vac-

cination with 9vHPV could prevent an additional 3800

cases; in sum an estimated total of 28,500 cases could be

prevented by the 9-valent vaccine.2 Population-level

decreases in cervical precancers have been observed in coun-

tries with high vaccination rates, including Denmark45 and

Australia,46 and the prevalence of vaccine-type HPV has

decreased by 64% among females ages 14 to 19 years in the

United States.47 Yet vaccination rates in the United States

remain far lower than the rates of other vaccines given at

the same age that were introduced at about the same time
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(ie, 2006-2007).48 Many studies have identified key barriers

to routine vaccination at the recommended ages.49 Provider

recommendation has been consistently identified as a factor

of primary importance in HPV vaccine acceptance and uti-

lization.49 National efforts addressing barriers to vaccine

uptake should focus on the recommendation for initiation

of HPV vaccination at age 11 or 12 years. Clinicians and

parents should not delay vaccination based on their specula-

tion about the age at which the child is likely to become

sexually active.

Given the importance as well as challenges of this pub-

lic health priority, the ACS Board of Directors recently

voted to make prevention of HPV-associated cancers

through increased vaccination a nationwide priority for

the organization. The ACS convened and leads the

National HPV Vaccination Roundtable, a national coali-

tion of over 70 organizations working together to prevent

HPV-associated cancers and precancers by increasing

and sustaining US HPV vaccination. Through the Vacci-

nate Adolescents against Cancer (VACs) program, ACS

staff across the country work with health systems to

increase provider awareness and education and to

improve system-wide processes that can increase HPV

vaccination uptake, with a focus on federally qualified

health centers and state health systems. The ACS also

continues to monitor data that will inform future

changes to cervical cancer screening recommendations. It

is important that all women, regardless of whether they

have been vaccinated, get screened according to current

guideline recommendations.50

HPV vaccination can potentially avert tens of thousands

of cancers and hundreds of thousands of precancers each

year with associated morbidity. It is critical that cancer

prevention, immunization, health care provider, and other

stakeholder organizations at the national, state, and local

levels continue to prioritize HPV vaccination so that

prevention of the vast majority of cervical, vaginal, vulvar,

anal, penile, and oropharyngeal cancers can become a

reality. �

Acknowledgements: We thank the following individuals who served as expert
advisors and reviewed the recommendations, the article, and the evidence
review: L. Stewart Massad, MD (Professor, Division of Gynecologic Oncology,
Washington University School of Medicine, St Louis, MO); Anna-Barbara
Moscicki, MD (Professor of Pediatrics, University of California-LA, Los
Angeles, CA); Rebecca B. Perkins, MD, MS (Associate Professor of Obstetrics
and Gynecology, Boston University School of Medicine, Boston, MA); Cosette
M. Wheeler, PhD (Regents Professor and Director, New Mexico HPV Pap
Registry, University of New Mexico Health Sciences Center, Albuquerque,
NM).

Members of the American Cancer Society Guideline Development
(GDG) Group: Elizabeth T. H. Fontham, MPH, DrPH, Chair (Founding
Dean and Professor Emeritus, Louisiana State University School of Public
Health, New Orleans, LA); Timothy R. Church, MS, PhD (Professor,
Masonic Cancer Center and the University of Minnesota, Minneapolis,
MN); Ruth Etzioni, PhD (Biostatistician, University of Washington and the
Fred Hutchinson Cancer Research Center, Seattle, WA); Christopher R.
Flowers, MD (Associate Professor, Emory University School of Medicine
and Winship Cancer Institute, Atlanta, GA); Samuel J. LaMonte, MD (inde-
pendent retired physician and patient advocate); Kevin C. Oeffinger, MD
(Director, Cancer Survivorship Center, Memorial Sloan Kettering Cancer
Center, New York, NY); Ya-Chen Tina Shih, PhD (Professor, The Univer-
sity of Texas MD Anderson Cancer Center, Houston, TX); Louise C. Wal-
ter, MD (Professor of Medicine, University of California-San Francisco and
San Francisco VA Medical Center, San Francisco, CA); and Andrew M. D.
Wolf, MD (Associate Professor of Medicine, University of Virginia School of
Medicine, Charlottesville, VA).

Author Contributions: Debbie Saslow: Conceptualization, methodology, vali-
dation, formal analysis, investigation, resources, writing–original draft, writing–
review and editing, visualization, and project administration. Kimberly S.
Andrews: Methodology, writing–original draft, writing–review and editing,
and project administration. Deana Manassaram-Baptiste: Investigation, writ-
ing–original draft, and writing–review and editing. Lacey Loomer: Formal
analysis and writing–review and editing. Kristina E. Lam: Investigation and
writing–review and editing. Marcie Fisher-Borne: Writing–review and edit-
ing. Robert A. Smith: Writing–review and editing, visualization, supervision,
and project administration. Elizabeth T. H. Fontham: Conceptualization, val-
idation, writing–review and editing, and project administration.

References

1. Saraiya M, Unger ER, Thompson TD, et al.
US assessment of HPV types in cancers:
implications for current and 9-valent HPV
vaccines. J Natl Cancer Inst. 2015;107-118.

2. Viens LJ, Henley SJ, Watson M, et al.
Human papillomavirus-associated can-
cers—United States, 2008–2012. MMWR
Weekly. 2016;65:661-666.

3. Jemal A, Simard EP, Dorell C, et al. Annual
Report to the Nation on the Status of Cancer,
1975-2009, featuring the burden and trends
in human papillomavirus (HPV)-associated
cancers and HPV vaccination coverage lev-
els. J Natl Cancer Inst. 2013;105:175-201.

4. Markowitz LE, Dunne EF, Saraiya M,
Lawson HW, Chesson H, Unger ER. Quadri-
valent human papillomavirus vaccine: rec-
ommendations of the Advisory Committee
on Immunization Practices (ACIP). MMWR
Recomm Rep. 2007;56:1-24.

5. Centers for Disease Control and Prevention
(CDC). FDA licensure of quadrivalent
human papillomavirus vaccine (HPV4, Gar-
dasil) for use in males and guidance from

the Advisory Committee on Immunization
Practices (ACIP). MMWR Morb Mortal
Wkly Rep. 2010;59:630-632.

6. Centers for Disease Control and Prevention
(CDC). FDA licensure of bivalent human
papillomavirus vaccine (HPV2, Cervarix)
for use in females and updated HPV vacci-
nation recommendations from the Advisory
Committee on Immunization Practices
(ACIP). MMWR Morb Mortal Wkly Rep.
2010;59:626-629.

7. Recommendations on the use of quadriva-
lent human papillomavirus vaccine in
males—Advisory Committee on Immuniza-
tion Practices (ACIP), 2011. MMWR Morb
Mortal Wkly Rep. 2011;60:1705-1708.

8. Markowitz LE, Dunne EF, Saraiya M, et al.
Human papillomavirus vaccination: recom-
mendations of the Advisory Committee on
Immunization Practices (ACIP). MMWR
Recomm Rep. 2014;63:1-30.

9. Petrosky E, Bocchini JA Jr, Hariri S, et al.
Use of 9-valent human papillomavirus
(HPV) vaccine: updated HPV vaccination
recommendations of the Advisory Commit-

tee on Immunization Practices. MMWR
Morb Mortal Wkly Rep. 2015;64:300-304.

10. Saslow D, Castle PE, Cox JT, et al. Ameri-
can Cancer Society Guideline for human
papillomavirus (HPV) vaccine use to pre-
vent cervical cancer and its precursors. CA
Cancer J Clin. 2007;57:7-28.

11. Ahmed F, Temte JL, Campos-Outcalt D,
Schunemann HJ. Methods for developing
evidence-based recommendations by the
Advisory Committee on Immunization
Practices (ACIP) of the US Centers for Dis-
ease Control and Prevention (CDC). Vac-
cine. 2011;29:9171-9176.

12. Brawley O, Byers T, Chen A, et al. New
American Cancer Society process for creat-
ing trustworthy cancer screening guide-
lines. JAMA. 2011;306:2495-2499.

13. American Society for Clinical Oncology
(ASCO) Institute for Quality. ASCO Guide-
lines Methodology Manual. institutefor
quality.org/guideline-development-process.
Accessed June 22, 2016.

14. Brouwers MC, Kho ME, Browman GP, et al.
AGREE II: advancing guideline develop-

CA CANCER J CLIN 2016;00:00–00

VOLUME 00 _ NUMBER 00 _ MONTH 2016 9

http://instituteforquality.org/guideline-development-process
http://instituteforquality.org/guideline-development-process

