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50 years ago. However, too many women are still developing
cervical cancer, and 4,400 are dying of it each year. More cases
of cervical cancer could be prevented with increased uptake
of HPV vaccination, increased addition of HPV testing in
screening, and improved access to cervical cancer screening
in under-screened and unscreened populations.
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1. Understand the efficacy, safety, and immunogenicity of the

HPV vaccine, including the new 9-valent vaccine.
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vaccine.
3. Boost HPV vaccine uptake in their patient population.
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Boosting HPV
vaccination rates: 
A call to action
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Human papillomavirus (HPV) infec-
tion is the most common sexually
transmitted infection in the United
States.1 Almost all sexually active
adults are or will be infected by
HPV at some point in their lives,
even if they have had sex with only
one other person. Although the
vast majority of HPV infections are
asymptomatic and resolve sponta-
neously, a few persist and can lead
to cancer.2 Persistent infections
with oncogenic HPV types can
cause cancers of the cervix, vulva,
vagina, anus, and penis, as well as
the oropharynx. Infection with
non-oncogenic HPV types can
cause anogenital warts.  

About 79 million persons in the
U.S. are already infected with HPV,
and 14 million persons acquire
HPV infection each year.3 An esti-
mated 17,600 women and 9,300
men receive a diagnosis of an HPV-
related cancer each year. For U.S.
women, cervical cancer is the most
common HPV-related cancer; ap-
proximately 11,000 women are di-
agnosed with it annually and 4,400
women die of it. For U.S. men,
oropharyngeal cancer is the most
common HPV-related cancer;
about 7,200 U.S. men are diag-
nosed with it each year.

In an Annual Report to the Na-
tion on the Status of Cancer, Jemal

et al4 reported that many types of
HPV-related cancers were on the
rise, some disproportionately af-
fecting certain racial and ethnic mi-
norities. For example, from 2000 to
2009, oral cancer rates increased
4.9% for Native American men,
3.9% for white men, 1.7% for white
women, and 1% for Asian men. Anal
cancer rates doubled from 1975 to
2009. Vulvar cancer rates rose for
white women and African-American
women and penile cancer rates in-
creased among Asian men.

Most cervical cancers are pre-
ventable. The incidence of this dis-
ease has declined significantly since
the inauguration of screening pro-
grams in the U.S more than 50 years
ago.5 However, too many women
are still developing cervical cancer,
and 4,400 are dying of it each year.
More cases of cervical cancer could
be prevented with increased uptake
of HPV vaccination, increased addi-
tion of HPV testing in screening, and
improved access to cervical cancer
screening in under-screened and
unscreened populations.

HPV vaccines 
For decades, the best that health-
care providers (HCPs) could offer
patients in terms of lowering their
risk for developing HPV-related
cancers were screenings for cervi-
cal cancer precursors and for anal
pre-cancers and cancers (in high-
risk populations) and inspection
for vulvar pre-cancers and cancers.
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Cervical cancer, caused in nearly all cases by human
papillomavirus (HPV), is considered a vaccine-
preventable disease. Anogenital warts and other forms of

cancer can also be caused by HPV, and can be reduced in
frequency with HPV vaccination. Despite the proven efficacy and
safety of the three available HPV vaccines—one of which targets
up to nine different HPV genotypes—only about one-third of girls
in the United States have received the three recommended doses.
The author reviews information about the HPV vaccines and the
guidelines for their use, and offers strategies for healthcare
providers to implement in order to improve HPV vaccine uptake
in their age-appropriate patients.

KEY WORDS: human papillomavirus, HPV, cervical cancer, HPV vaccine,
anogenital warts
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But in June 2006, the FDA ap-
proved the first vaccine to prevent
disease caused by any of four HPV
genotypes: 6 and 11, which cause
anogenital warts; and 16 and 18,
which are the most common
causes of cervical cancer.6

Three HPV vaccines are on the
market in the U.S. (Table).3 The biva-
lent HPV (2vHPV), quadrivalent HPV
(4vHPV) and 9-valent HPV (9vHPV)
vaccines each target HPV 16 and 18,
the types that cause about 70% of
cervical cancers and most other
HPV-linked cancers in women and
men.3,7 The 9vHPV vaccine targets
five additional cancer-causing
types (HPV 31, 33, 45, 52, 58), which
account for about 15% of cervical
cancers. The 4vHPV and 9vHPV
vaccines also protect against HPV
6 and 11, the types that cause 90%
of anogenital warts.

Efficacy
Clinical trials have suggested that
HPV vaccines, if used optimally,
could likely prevent most cervical
cancers.2 Of 10,000 young women
vaccinated as part of clinical trials
before they could have been ex-
posed to oncogenic forms of HPV,
none developed HPV 16- or 18-as-
sociated cervical lesions, which are
precursors to invasive cancer.8,9

HPV vaccines have been shown to
prevent other HPV 16- or 18-asso-
ciated anogenital pre-cancers and
HPV 6- or 11-associated genital
warts with similar efficacy.9,10

Women who received the 2vHPV
vaccine as part of a clinical trial
had a much lower prevalence of
oral HPV infection than did partici-
pants who had not received the
HPV vaccine.11

In a study reported in March
2016, Markowitz et al12 analyzed
4vHPV type prevalence (i.e., types 6,
11, 16, and 18) in cervicovaginal
specimens from females aged 14-

34 years in NHANES (National
Health and Nutrition Education Sur-
vey) in the pre-vaccine era (2003-
2006) and during 4 years of the vac-
cine era (2009-2012). Within 6 years
of HPV vaccine introduction, there
was a 64% decrease in 4vHPV type
prevalence among females aged
14-19 and a 34% decrease in 4vHPV
type prevalence among those aged
20-24 years. There was no decrease
in 4vHPV type prevalence in older
age groups.

Because the HPV vaccine has
been available for only 10 years, it
will take a while to assess its effi-
cacy in preventing invasive cancers
that take years or decades to de-
velop following persistent infection.

Safety
Three population-based safety
studies of the HPV vaccine have
been conducted in the U.S.13-15

These studies have identified no
serious safety concerns, although
one study showed an increased risk
of syncope on the day of vaccina-
tion and skin infections in the 2
weeks following vaccination.15 Gee
et al13 evaluated the risk for venous

thromboembolism (VTE) in persons
aged 9-26 years, and found no in-
creased risk of VTE following vacci-
nation with the 4vHPV vaccine.
Chao et al14 found no association
between 4vHPV vaccine use and 16
autoimmune conditions.

According to ongoing safety
monitoring by the CDC, most re-
ports of adverse reactions to the
vaccine are non-serious.16 Among
the 7.6% of reports classified as 
serious, the most common side ef-
fects are headache, nausea, vomit-
ing, and fever. Syncope is a com-
mon non-serious problem in both
female and male adolescents who
receive the HPV vaccine. Of note,
syncope is not specific to the HPV
vaccine. It is recommended that af-
ter receiving the injection, patients
remain seated for 15 minutes be-
fore leaving the clinical setting.

Impact
Drolet et al17 conducted a system-
atic review and meta-analysis of 20
studies in 9 high-income countries
to assess population-level conse-
quences and herd effects after fe-
male HPV vaccination programs

Table. HPV vaccines currently licensed in the United
States3

                    Bivalent         Quadrivalent   9-Valent
                    2vHPV           4vHPV             9vHPV
                       (Cervarix)        (Gardasil)           (Gardasil 9)       

Manufacturer       GlaxoSmithKline   Merck                    Merck

Year licensed       October 2009,    June 2006,            December             
and for whom      females               females; October    2014, females 
                                                   2009, males           and males

HPV types           16, 18               6, 11, 16, 18         6, 11, 16, 18, 31, 
included                                                                    33, 45, 52, 58

Contraindications  Hypersensitivity    Hypersensitivity      Hypersensitivity     
                          to latex*              to yeast                  to yeast

Dosing schedule   3-dose series:      3-dose series:         3-dose series: 
                         0, 1, 6 months     0, 2, 6 months        0, 2, 6 months

*Only contained in pre-filled syringes, not single-dose vials.



and to verify whether the high effi-
cacy reported in randomized con-
trolled trials was materializing in
real-world situations. The investiga-
tors found that in countries with fe-
male vaccination coverage >50%,
HPV type 16/18 infections de-
creased significantly, by 68%, and
anogenital warts decreased signifi-
cantly, by 61%, between pre- and
post-vaccination periods in girls
aged 13-19 years. In addition, sig-
nificant reductions were recorded
in HPV types 31, 33, and 45 in this
age group of girls, suggesting
cross-protection. Furthermore, the
incidence of anogenital warts de-
clined significantly in boys younger
than 20 years and in women aged
20-39 years, suggesting herd ef-
fects. In countries with female vac-
cination coverage <50%, signifi-
cant reductions in HPV types 16/18
infection and in anogenital warts
occurred in girls younger than 20,
with no indication of cross-protec-
tion or herd effects.

Duration of immunity
According to a 2011 review, the
HPV vaccine was found to provide
protection against persistent cervi-
cal HPV 16/18 infections for up to 8
years—the maximum time of re-

search follow-up at that point.18

More will be known about the total
duration of protection as research
continues. To date, no evidence
suggests waning immunity such as
that seen with the menin go coccal
conjugate vaccine, which now re-
quires a second dose. Multiple co-
hort studies are in progress to mon-
itor the duration of immunity.

More about the 9-valent vaccine
To gain the recent endorsement of
the CDC’s Advisory Committee on
Immunization Practices (ACIP), the
9vHPV vaccine had to demonstrate
efficacy, immunogenicity, and
safety.19 In particular, the newest
vaccine had to show efficacy in
terms of preventing infection and
disease related to HPV 31, 33, 45,
52, and 58 in a susceptible popula-
tion and of generating an antibody
response to HPV 6, 11, 16, and 18
that was non-inferior to that gen-
erated by the 4vHPV vaccine. Stud-
ies conducted by Joura et al20 and
Luxembourg et al21 showed pre-
cisely that. 

In 7 pre-licensure studies, the
9vHPV vaccine was evaluated in
more than 15,000 females and
males.22 In some studies, the
9vHPV vaccine was compared with

the 4vHPV vaccine. The 9vHPV vac-
cine caused slightly more reac-
tions—primarily swelling and red-
ness—at the injection site. As with
the 4vHPV vaccine, side effects as-
sociated with the 9vHPV vaccine
were generally mild. A video sum-
marizing information about the
9vHPV vaccine is available hereB.

ACIP guidelines
Routine immunizations for 11- and
12-year-olds include HPV vaccina-
tion. HCPs should recommend the
HPV vaccine on the same day and
in the same way as the other vac-
cines for preteens.

Age, gender, and vaccine type
ACIP recommends that routine
HPV vaccination be initiated at age
11 or 12, although the vaccination
series can be started as early as
age 9.19 Vaccination is also recom-
mended for females aged 13-26
and for males aged 13-21 who
have not been vaccinated previ-
ously or who have not completed
the 3-dose series. HPV vaccination
is recommended through age 26
years for men who have sex with
men and for immunocompromised
persons (including those with HIV
infection) who have not been vac-
cinated previously or have not
completed the 3-dose series. Fe-
males should receive the 2vHPV,
4vHPV, or 9vHPV vaccine and
males should receive the 4vHPV or
9vHPV vaccine. The dosing sched-
ule for each vaccine type is shown
in the Table. If the vaccine sched-
ule is interrupted, the vaccination
series need not be restarted.

Interchangeability
ACIP recommends that, whenever
possible, the HPV vaccination se-
ries for females be completed with
the same HPV vaccine product.16 If
vaccination providers do not know
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or do not have available the HPV
vaccine product previously admin-
istered to a given patient, or are in
settings transitioning to the 9vHPV
vaccine, any available HPV vaccine
product may be used to continue
or complete the series for females
for protection against HPV 16/18,
and the 4vHPV or 9vHPV vaccine
may be used to continue or com-
plete the series for males.19 There
are no data on the efficacy of
fewer than 3 doses of 9vHPV.

Concomitant administration with
other vaccines
HPV vaccine can be administered 
at the same visit as other age-
appropriate vaccines, such as the
tetanus/diphtheria/acellular pertus-
sis (Tdap) and quadrivalent menin -
gococcal conjugate vaccines.16 Giv-
ing all indicated vaccines together
at a single visit increases the likeli-
hood that adolescents will receive
each vaccine on schedule. Each vac-
cine should be administered using
a separate syringe at a different
anatomic site.

History of sexual abuse or assault
The newest vaccination schedule
issued by ACIP recommends that
the HPV vaccine be given as early
as age 9 or 10 if a child has a his-
tory of sexual abuse.23 Studies esti-
mate that 1 in 4 girls and 1 in 20
boys will experience sexual abuse
before age 18.

HPV vaccine coverage rates
The HPV vaccine has been available
for almost 10 years. Despite its
proven efficacy and safety, HPV vac-
cine coverage rates have been low.
In 2012, only 53.8% of 13- to 17-
year-old girls had received the first
HPV vaccine dose and only 33.4%
had completed all 3 recommended
doses.24 These rates were substan-
tially lower than HPV vaccine cover-

age rates in other high-income
countries such as Australia and the
United Kingdom (71.2% and 60.4%,
respectively; Figure).2 More recent
reports have indicated some im-
provement in HPV vaccine cover-
age rates. For example, in 2014,
among girls aged 13-17, 60.0% re-
ceived at least one dose and 39.7%
received the 3 recommended
doses.25 The improvement was
laudable but insufficient: 6 of every
10 girls in this country are not fully
vaccinated against HPV.

Strategies to boost
vaccination rates 
And, thus, a call to action: Concert -
ed efforts are needed to increase
HPV vaccine uptake and achieve its
potential to prevent cancers.2 These
efforts should promote both initia-
tion of the first dose and comple-
tion of all 3 doses for age-eligible
adolescents, as well as eligible
young adults. What can HCPs do to
improve vaccination rates?

1. Keep up to date on what you
can do to prevent HPV-related
cancers
The CDC launched a new website,

HPV: You are the key to cancer
preventionC, for HCPs so that
everything about HPV vaccination
is found in one place. The website
is easy to navigate; it has only 1
page and 3 tabs: Know the Facts,
Commit to the Cause, and Lead the
Conversation.26 The recommenda-
tions described in items 2, 3, 4, and 6
were also derived from this new CDC
website.26

2. Make a strong recommendation
The high coverage rates for the Tdap
and meningococcal conjugate vac-
cines suggest that most preteens
and teens are not only going to see
their HCP, but they are also getting
at least one of the recommended
adolescent vaccines.25 However, ac-
cording to the 2013 National Immu-
nization Survey-Teen, one-third of
the parents of girls and more than
half of the parents of boys said their
child’s HCP had not recommended
HPV vaccination—the No. 1 reason
for failure to vaccinate their
children.27,28 Had the HPV vaccine
been administered during visits
when another vaccine was given,
vaccination coverage for ≥1 dose
could have reached 91% by age 13

Figure. HPV vaccine 3-dose coverage among girls
in high-income countries2
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Prevention. Page last updated September 30, 2015. cdc.gov/hpv/hcp/index.html
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for adolescent girls born in 2000.25

Evidence shows that an HCP recom-
mendation to get vaccinated is the
single most influential factor in de-
termining whether parents gets an
immunization for their child!24 HCPs
should provide clear and strong rec-
ommendations that the HPV vaccine
series be given to preteens.

3. Seize the day
Timing is everything.26 Making a
strong pitch for preteens to be vac-
cinated is necessary, but not suffi-
cient. HCPs should take advantage
of appropriate opportunities to 
vaccinate their preteen patients
against HPV—for example, during
school or camp physical exams—
when these patients are still com-
ing in for regular office visits. Once
these patients go to college or to
work, they are less likely to see their
HCP for yearly checkups. To make a
timely recommendation, HCPs
should do it the same way and the
same day that they recommend the
Tdap and meningococcal vaccines.

4. Use a reminder system
Reminder systems shown to in-
crease HPV vaccination rates include
a reminder letter and direct messag-
ing via automated text, prerecorded
voice, and/or postcard.29,30

5. Educate mothers during their
routine visits
Another useful strategy is to edu-
cate mothers when they are being
screened for cervical cancer about
the role of HPV infection in cervical
cancer. HCPs should explain to
mothers that they are undergoing
an HPV test to determine whether
the virus is present on their cervix,
and that their preteen daughters
or sons can be vaccinated to be
protected from being infected by
the HPV types in the vaccine. HCPs

can simply say: “HPV is the cause of
cervical cancer. We are screening
you with the HPV test and the Pap
test to detect any existing HPV in-
fection or cervical pre-cancers,
which we can then treat to keep
them from progressing to cancer.
But we can vaccinate your daugh-
ters and sons to prevent HPV infec-
tion and therefore prevent cervical
pre-cancer and cervical cancer.”

6. Address parents’ specific
concerns
If a parent’s main concern is side ef-
fects, HCPs can say: “Vaccines, like
any medication, can have side ef-

fects. With the HPV vaccine, the
most common side effect is pain
and redness at the site of the injec-
tion. These symptoms should go
away quickly. In addition, the HPV
vaccine has not been linked to any
serious or long-term side effects.”26

If a parent’s main concern is effect
on fertility, HCPs can say, “No scien-
tific data suggest that getting the
HPV vaccine has any effect on future
fertility. In fact, not getting the HPV
vaccine can put a woman’s fertility
in jeopardy. Persistent HPV infection
can cause cervical cancer, and the

treatment of cervical cancer can
leave a woman unable to have chil-
dren. Even treatment for cervical
pre-cancer can put a woman at risk
for problems with her cervix during
pregnancy, causing preterm deliv-
ery or other problems.”

7. Hand out written materials
Written materials are helpful in sup-
porting patient education. Patients
can refer to them later, after they
have spoken to you. Many written
materials are available in languages
other than English. Spanish-lan-
guage materials are particularly
easy to find. Patient factsheetsD re-
garding the HPV vaccine are avail-
able on the CDC website.

Conclusion 
Considering how effective the HPV
vaccine will be in preventing cervi-
cal cancer, as well as other HPV-re-
lated cancers in both females and
males, virtually all preteen girls and
boys and all eligible young women
and men should be immunized.
Vaccination uptake rates, although
increasing slowly, are still much too
low. These rates will rise dramati-
cally only when HCPs across the
country heed the call to action and
educate parents about the efficacy
and safety of this vaccine and take
advantage of opportunities to initi-
ate and complete administration of
the 3-dose series.                               =

Visit NPWomensHealthcare.com/?p=4637
for a complete list of references.

Web resources
A. npwh.org/courses/home/details/596
B.  medscape.com/viewarticle/846509
C.  cdc.gov/hpv/hcp/index.html
D. cdc.gov/hpv/hcp/provide-parents.html
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