
57www.practicingclinicians.com

H
PV

Prevalence of HPV 

M
ore than 20 million Americans are infected with human
papillomavirus (HPV), currently the most common sexu-
ally transmitted infection (STI) in the United States. It is

Prevention Is Now a Reality: 
Reducing the Burden of Cervical Cancer
and Other HPV-Related Diseases

HPV vaccination
offers an 
opportunity to
prevent HPV
infection and 
the health 
consequences of
HPV-associated
diseases

What We Know About HPV
➨Human papillomavirus (HPV) is the most common 

sexually transmitted infection in the United States 
➨ Infection with high-risk (ie, oncogenic) HPV types 

(16, 18) is associated with the development of cervi-
cal, anogenital, and oropharyngeal cancers as well as
high-grade cervical change, whereas infection with
low-risk types (6, 11) is associated with the develop-
ment of genital warts, low-grade cervical change,
and recurrent respiratory papillomatosis

➨Two vaccines have been developed that protect against
infection caused by the most common high-risk HPV
types and thus prevent HPV-related disease. The cur-
rently available quadrivalent vaccine also protects
against the 2 most common low-risk HPV types

Learning Objectives
After completing this activity, participants should be 
better able to:
➨Describe the epidemiology and health consequences of

HPV infection
➨Review the latest clinical data on HPV vaccines
➨Summarize the benefits of HPV vaccination for discus-

sion with patients and their parents
➨ Implement practical strategies to overcome barriers to

HPV vaccination

Should risk-
based strategies
be used to 
identify candi-
dates for HPV
immunization? 
See page 73
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estimated that 75% of all sexually active individuals will be exposed to HPV at some point
in their lives,1 with about 6.2 million people becoming infected each year.2 HPV places a
large economic burden on the healthcare system—at $1.6 billion annually, HPV ranks sec-
ond only to HIV in direct medical costs incurred from STIs.3

Human papillomavirus infection is most commonly found among young, sexually
active females. Persons between the ages of 15 and 24 years constitute 74% of all new HPV
infections.4 Although prevalence peaks between the ages of 20 and 24 years, the Centers for
Disease Control and Prevention (CDC) reported that 24.5% of adolescent females between
14 and 19 years of age are infected with HPV. However, HPV infection is also prevalent
among adult 25- to 59-year-old women, at a rate of 20% to 28%.5,6 Furthermore, recent
studies have demonstrated that up to 73% (depending on the anatomic site tested) of the
male population is also infected with HPV.7 Clearly, HPV infection is a problem not only
for sexually active young women, but also for all sexually active adults.

HPV Types and Associated Risks
There are more than 100 different types of HPV, which are classified into 2 broad
groups based on oncogenic potential: high-risk and low-risk types.8 High-risk HPV
types can lead to high-grade cervical dysplasias and cancer. The high-risk types are
also implicated in many anal, penile, and head and neck cancers, whereas infection
with low-risk HPV types can lead to low-grade cervical dysplasias, genital warts, and
recurrent respiratory papillomatosis (RRP), a rare but potentially fatal disease. In
women, HPV infection has been identified in >99% of all cervical cancers, with HPV
types 16 and 18 being responsible for about 70% of cases (Figure 1). HPV infection
can also cause adenocarcinoma in situ (AIS), cervical intraepithelial neoplasia (CIN)
grades 1 to 3, vulvar intraepithelial neoplasia (VIN), and vaginal intraepithelial neo-
plasia (VaIN) grades 2 and 3.9 HPV types 6 and 11 are responsible for >90% of genital
warts and the majority of cases of RRP.10,11
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Figure 1. Relative contribution of HPV types to cervical cancer: all world regions combined.
Muñoz N et al.16
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Clinical Manifestations of HPV Infection 
High-Risk HPV Infection in Women
In women, infection with high-risk HPV types can have many adverse outcomes, includ-
ing abnormal cytology or cancer of the cervix, as well as head and oropharyngeal, vulvar/
vaginal, and anal cancers (Figure 2). Cervical cancer, the most common HPV-related can-
cer, is the second most common cancer in women worldwide—an estimated 400,000 to
500,000 cases are diagnosed annually.9,12 In the United States, the estimated  incidence of
cervical cancer is 8.4 cases per 100,000 women.13 While Pap screening has reduced the
incidence and morbidity, approximately 11,070 new cases of cervical cancer and 3870
related deaths are still expected in the United States during 2008.14 In addition, an esti-
mated 2 million cases of abnormal cervical cytology occur each year due to infection
with low- and high-risk HPV types, including 1.25 million low-grade and 330,000 high-
grade cases of squamous intraepithelial lesions.15 Although cervical cytologic change and
cancer can be caused by many of the high-risk HPV types, >80% of cases can be attrib-
uted to only 4 types: 16, 18, 31, and 45.16 It is also thought that HPV will be responsible
for 60% to 90% of the 5670 cases of vulvar/vaginal cancers expected to occur in
2008.14,17 Furthermore, HPV is implicated in approximately 90% of anal cancers and
12% to 76% of oropharyngeal cancers, which affect both men and women.9,18

High-Risk HPV Infection in Men
Recent studies have demonstrated that up to 73% of the male population is infected with
HPV DNA at many different anatomic sites, including the glans, urethra, corona, shaft,
scrotum, foreskin, anus, rectum, and perianal areas, and in semen and urine specimens.7

In men, debilitating conditions associated with infection by high-risk HPV types include
penile, anal, and oropharyngeal cancers. Approximately 1250 cases of penile cancer are
expected in 2008, 40% of which will be attributed to HPV.9,14

Infection With Low-Risk HPV Types in Men and Women
The many strains of low-risk HPV can cause genital warts, low-grade cervical dysplasia,
and RRP. HPV types 6 or 11 are responsible for approximately 90% of cases of genital
warts, which affect about 1 million sexually active Americans (1% of the population) per
year, causing emotional distress and significant treatment burden.19 About two-thirds of

High risk
16, 18, 31, 33, 
35, 39, 45, 51, 
52, 56, 58, 59, 
68, 73, 82

➤ Low-grade cervical changesa

➤ High-grade cervical changesa

➤ Cervical cancer33,a

➤ Other anogenital cancersa

➤ Head and neck cancerb

Low risk
6, 11, 40, 42, 
43, 44, 54, 61, 
70, 72, 81

➤ Benign low-grade cervical 
    changesa 
➤ Condylomata acuminataa 
    (genital warts)
➤ Recurrent respiratory 
    papillomatosis11

HPV Types Manifestations

Figure 2. Common HPV
types associated with
benign and malignant
disease. Wiatrak BJ11;
Muñoz N et al33; 
Koutsky LA et al. Epidemiol
Rev. 1988; 10:122-163a;
Hansson BG et al. Acta
Otolaryngol. 2005;125:
1337-1344.b
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women exposed to HPV type 6 or
11 develop genital warts within 3
years,20 with the risk of infection
rising as the number of sexual
partners increases (Figure 3).10,21

The majority of genital warts cases
are asymptomatic, although many
patients report painless bumps,
pruritus, and discharge. The pres-
entation of genital warts is fre-
quently associated with
cauliflower-like lesions and single
or multiple pearly, filiform, or
plaque-like papules.22

Recurrent respiratory papillo-
matosis is also caused by HPV
infection in about 80% of all
cases, usually by HPV types 6 and 11.23 The condition is characterized by recurring papil-
lomas in the respiratory tract that require multiple surgical interventions. Although RRP
is rare (incidence of 3.96 per 100,000 children), fatalities can result from severe airway
obstruction, pulmonary failure, or malignant transformation. RRP is thought to occur as
a result of vertical transmission of HPV infection from a mother to her infant, although
infection via sexual contact is also possible.11 RRP can also manifest several years after
infection as juvenile- or adult-onset cases.24 All types of RRP are associated with high
treatment costs and significant morbidity.25

Transmission and Natural History of HPV Infection
HPV can be transmitted by almost any type of sexual activity, and having a large number
of lifetime sexual partners is the leading risk factor.26 HPV infection is often acquired
soon after the onset of sexual activity—within 24 months in approximately one-third 
of women.27 Additional risk factors for HPV infection in women are sexual behavior 
(eg, earlier age at first intercourse), the presence of vulvar warts, infection with herpes
simplex virus, having an older sex partner, having a new sex partner, and using illegal
drugs within the last year.28,29

Risk factors for HPV infection for men include having a high number of sexual partners
and having sex with men.30,31 Condoms offer partial protection against HPV transmission.32

In women, most HPV infections are transient and become undetectable 1 to 2 years
after infection, even with highly sensitive diagnostic tests. Persistent infection, however, is a
serious health concern, since it is more likely to lead to cervical cancer (Figure 4).15

Persistence of HPV infection and the development of cervical cancer are especially com-
mon with infections caused by HPV type 16.33 The median duration of HPV infection is
approximately 8 months; approximately 70% of infected young women become HPV
seronegative after 24 months.34,35 However, even with only transient HPV infection, HPV-
related disease is still a significant cause of morbidity in the majority of these women.
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Figure 3. Number of sexual partners and risk of genital
warts. aAdjusted for years since first sexual intercourse, life-
time number of regular partners, smoking, chlamydia, and
even Pap smear. Munk C et al.21
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Primary Prevention
of HPV Infection 
Two vaccines have been
developed to protect against
the most common strains of
HPV. A US Food and Drug
Administration (FDA)-
approved quadrivalent HPV
vaccine is available that pro-
tects against the 2 most com-
mon high-risk HPV types
(16 and 18) and the 2 most
common low-risk HPV types
(6 and 11); and an investiga-
tional bivalent HPV vaccine,
which protects against types
16 and 18, is currently under
FDA review.

Quadrivalent HPV Vaccine
Clinical Results 
The Females United to Unilaterally Reduce Endo/Ectocervical Disease (FUTURE) trials were
large-scale, phase 3, randomized, double-blind, placebo-controlled studies that examined the
immune response produced by, as well as the clinical efficacy and safety of, the quadrivalent
HPV vaccine in females 15 to 26 years of age. The average duration of follow-up was 3 years.

FUTURE I enrolled 5455 females aged 16 to 23 years who were followed up for an aver-
age of 3 years after receipt of 3 doses of either vaccine or placebo. Pap tests were performed
regularly. In the per-protocol analysis, the quadrivalent HPV vaccine was 100% effective
compared with placebo (0 vs 65 cases, respectively) in preventing CIN 1 to 3 or AIS associ-
ated with vaccine-related HPV types. The vaccine was also 100% effective compared with
placebo (0 vs 60 cases, respectively) in preventing HPV vaccine-type–related genital warts,
VIN/VaIN, and perianal intraepithelial lesions. An analysis of the intention-to-treat popula-
tion, which included women with prevalent infection or disease caused by vaccine- and
nonvaccine-type HPVs, showed a reduction in the incidence of cervical and vulvar/vaginal
lesions, regardless of the causative HPV type, by 20% and 34%, respectively.36

FUTURE II enrolled 12,167 females aged 15 to 26 years who received 3 doses of
either vaccine or placebo, followed by periodic Pap and HPV tests during an average 
3-year follow-up. In this study, quadrivalent HPV vaccine efficacy was 98% against CIN
2/3 and AIS in the per-protocol population (Figure 5). In the placebo group, 42 females
were diagnosed with CIN 2/3, cervical cancer, or AIS associated with HPV type 16, 18, or
both, compared with only 1 female in the vaccine group. In this single case, the subject
tested positive for HPV 52 at baseline and in 5 histology specimens collected thereafter.37

Further analysis of data from a combined enrollment of 20,583 females aged 16 to 26
years from FUTURE I, FUTURE II, and 2 earlier-phase trials provided additional 
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Figure 4. The natural history of HPV and cervical cancer. 
LSIL = low-grade squamous intraepithelial lesion. Adapted from
Schiffman M, Kjaer SK. J Natl Cancer Inst Monogr. 2003;31:14-19.
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evidence for the efficacy of the quadrivalent HPV vaccine. The primary end point in this
analysis at the mean 3-year follow-up was HPV 16/18–related CIN 2/3, AIS, or cervical
cancer. In the 17,129 women who were HPV 16/18 negative at the start of the study, vac-
cine efficacy was a statistically significant 99% for the primary end point. In the intent-
to-treat analysis of all randomized women (including those who were positive for HPV
type 16 or 18 at the start of the study), vaccine efficacy was 44%, with all but 1 case
occurring in vaccine recipients who were previously HPV type 16 or 18 positive.38

In the FUTURE studies, adverse events among recipients of the quadrivalent HPV vac-
cine included pain, swelling, erythema, and fever. With the exception of fever, all were injec-
tion-site reactions that occurred within 1 to 5 days postvaccination (Table 1). Few subjects

(0.1%) discontinued due
to adverse events.36,37 

Although the quadri-
valent HPV vaccine has
demonstrated consistent
efficacy in large clinical
trials, duration of protec-
tion is equally important
toward reducing the bur-
den of HPV-related dis-
ease. In a study in which
241 females aged 16 to 23
years were followed up
for ≤5 years with regu-
larly scheduled gynecol-
ogical screening and Pap
testing, the quadrivalent
HPV vaccine was associ-
ated with 96% reduction
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Figure 5. Quadrivalent
HPV 6/11/16/18 vaccine:
3-year results.
aSubjects who were
seronegative and PCR neg-
ative for vaccine types at
enrollment were included,
even if abnormal cervical
cytology protocol viola-
tions were present.
AIS = adenocarcinoma in
situ; PCR = polymerase
chain reaction.
Garland SM et al36;
FUTURE II Study Group.37

Adverse Events Postvaccination With Quadrivalent
HPV Vaccine

Few subjects (0.1%) discontinued due to adverse experiences.  
Gardasil [package insert].41

TABLE 1

Injection Site (1 to 5 days postvaccination)
Quadrivalent 

HPV Vaccine (%)
(n = 5088)

Placebo 
(aluminum) (%)

(n = 3470)

Placebo 
(saline) (%)

(n = 320)

Pain 83.9 75.4 48.6
Swelling 25.4 15.8 7.3
Erythema 24.6 18.4 12.1

Systemic Adverse Events (1 to 15 days postvaccination)
Quadrivalent 

HPV Vaccine (%)
(n = 5088)

Placebo (%) 
(n = 3790)

Fever 10.3 8.6
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in the combined incidence of HPV type 6/11/16/18–related persistent infection or disease.
At 5 years postenrollment, the vaccine also reduced HPV type 6/11/16/18–related CIN and
genital warts by 100%, providing encouraging information regarding long-term vaccine
efficacy in protection against clinically relevant disease.39 In addition, a challenge dose of
quadrivalent HPV vaccine administered at month 61 induced immune memory, further
confirming the long-lasting immunogenicity of the vaccine.40

Based on results from the FUTURE I and II studies, in June 2006 the quadrivalent
HPV vaccine was approved by the FDA for the prevention of HPV 6/11/16/18–associated
cervical cancer, AIS, CIN grades 1 to 3, VIN and VaIN grades 2 and 3, and genital warts in
girls and women aged 9 to 26 years.41 Subsequently, the CDC added the quadrivalent
HPV vaccine to its list of recommended vaccines for administration to all 11- to 12-year-
old girls, girls and women aged 13 to 26 years who have not yet been vaccinated or com-
pleted the vaccination series, as well as girls as young as 9 years of age at the clinician’s
discretion. The availability of the quadrivalent HPV vaccine has not changed recommen-
dations for cervical cancer screening.42

Bivalent HPV Vaccine
Clinical Results 
The Papilloma Trial Against Cancer in Young Adults (PATRICIA) was a large, phase 3,
randomized, placebo-controlled trial designed to assess the efficacy of the bivalent HPV
16/18 vaccine in preventing CIN 2/3 lesions associated with HPV type 16 or 18 in 18,644
females aged 15 to 25 years who were sero- and DNA-negative for the vaccine HPV types
at baseline. Median follow-up was 14.8 months. In an interim analysis of the trial data,
the bivalent HPV vaccine demonstrated 90% efficacy in preventing CIN 2/3 lesions and
89% efficacy against CIN 1-3 lesions in women uninfected with HPV type 16 or 18 but
possibly infected with other oncogenic HPV types (Figure 6).43

Further support for bivalent HPV vaccine efficacy comes from a phase 2 study exten-
sion in which 776 women who received all 3 doses of the bivalent HPV vaccine or placebo
were followed up for ≤4.5 years. In this analysis, the bivalent HPV vaccine was 97% and
100% effective at preventing HPV 16/18–related incidents and persistent infection,
respectively, during the combined initial and follow-up phases. More than 98% of vaccine
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Figure 6. 
Phase 3 bivalent HPV
16/18 vaccine interim
analysis: efficacy.
Mean follow-up: 14.8
months. Included sub-
jects with normal or low-
grade cytology at month
0, who received at least
1 dose of vaccine.
Paavonen J et al.43
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recipients remained seropositive for HPV 16 and 18 at all time points, with an immune
response that was significantly higher than that seen in natural infection.44 When these
776 women were re-analyzed 6.4 years after vaccination, 98% had remained HPV 16 and
18 seropositive, with 100% vaccine efficacy against CIN 2/3. This further demonstrates
that the vaccine remains efficacious for a significant period of time postvaccination.45

Vaccine-related adverse events that occurred in ≥5.0% of bivalent HPV vaccine recip-
ients, and more frequently than those observed with placebo, included pain, swelling,
redness, fatigue, headache, myalgia, gastrointestinal upset, arthralgia, elevated body
temperature, urticaria, and rash. All adverse events occurred within 1 to 7 days post-
vaccination (Table 2).43

The bivalent HPV vaccine is currently under review by the FDA.

Expanding Benefits of HPV Prevention
Cross-Protection With High-Risk Nonvaccine HPV Types
Although most occurrences of high-risk HPV-related disease are a result of type 16
or 18 infections, many other high-risk HPV types contribute to the overall disease
burden. HPV types are organized into genera and species based on their L1 (major
capsid protein) gene. HPV type 16 is part of the A9 family, which also includes HPV
types 31, 33, 35, 52, and 58; whereas type 18 is part of the A7 family that includes
HPV types 39, 45, 59, and 66. Since these other nonvaccine HPV types contain capsid
protein genes similar to those found in strains 16 and 18, it is possible that HPV vac-
cines may confer some cross-protection against these nonvaccine types.43,46 When
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aParticipants who reported a specified symptom within 7 days of vaccine injection.
bDefined as axillary or oral temperature ≥37.5°C.
Paavonen J et al.43

Phase 3 HPV 16/18 Interim Analysis: Adverse Events
TABLE 2

Injection site 
symptomsa

Vaccine Group (%) 
(n = 3077)

Control Group (%)  
(n = 3080)

Pain 2786 (90.5) 2402 (78.0)
Redness 1348 (43.8) 841 (27.6)
Swelling 1292 (42.0) 609 (19.8)
General symptomsa

Fatigue 1771 (57.6) 1652 (53.6)
Headache 1665 (54.1) 1579 (51.3)
Myalgia 1606 (52.2) 1382 (44.9)
Gastrointestinal 850 (27.6) 841 (27.3)
Arthralgia 633 (20.6) 551 (17.9)
Raised temperatureb 381 (12.4) 337 (10.9)
Rash 312 (10.1) 258 (8.4)
Urticaria 298 (9.7) 244 (7.9)
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data from the FUTURE studies were analyzed, the quadrivalent HPV vaccine demon-
strated a combined 45% efficacy against persistent infection with HPV types 31 or 45,
and an overall efficacy of 28% against HPV types 31, 33, 45, 52, or 58. The study also
showed the quadrivalent HPV vaccine to be 62% effective in preventing HPV 31- or
45-related CIN 2/3 or AIS. An overall 38% efficacy was demonstrated in preventing
CIN 2/3 or AIS caused by any of the 10 evaluated high-risk HPV types.46 The bivalent
vaccine was significantly efficacious against 6-month persistent infection with HPV
types 31 (36%), 45 (60%), and 52 (32%), and 12-month persistent infection across all
nonvaccine oncogenic HPV types (27%).43 Together, these data indicate that the HPV
type 16 and 18 antigens in both the quadrivalent and bivalent vaccines induce modest
cross-protection against several high-risk nonvaccine HPV types that underlie 20% of
all cervical cancers. Although findings of cross-protection are not completely consis-
tent for both vaccines, modest degrees of cross-protection against nonvaccine onco-
genic HPV types may translate to a substantial reduction in disease incidence.

Reduction in Cervical Procedures and Abnormal Pap Test Results
Organized screening has reduced cervical cancer rates, but it can be a very costly process.
Although screening for cervical cancer has reduced its incidence, in the United States the
costs of testing for and treating cervical abnormalities are higher than $2 billion per year.
An analysis of combined data from 3 randomized, placebo-controlled studies of 18,150
females aged 16 to 26 years, who were followed up for an average of 4 years, demonstrated a
reduction in the number of abnormal Pap test results, colposcopies, cervical biopsies, and
definitive therapies among recipients of the quadrivalent HPV vaccine. In addition, admin-
istration of the quadrivalent HPV vaccine to this group of women reduced the incidence of
cervical procedures and abnormal Pap test results regardless of the causative HPV strain.47

Preventing HPV-Related Disease in Adult Women 
Although HPV vaccination is currently approved by the FDA only for 9- to 26-year-old
females, women >26 years of age remain at risk for HPV infection and its related diseases.
Data from the National Health and Nutrition Examination Survey (NHANES) showed
that although HPV infection is most prevalent in women between 20 and 24 years of age
(45%), infection also remains prevalent in women 25 to 59 years of age (20% to 28%)
(Figure 7).5 Additionally, data collected by the National Cancer Institute have shown that
cervical cancer incidence and mortality are greatest in women ≥50 years of age.48

Recent data have demonstrated that the quadrivalent HPV vaccine is highly effica-
cious in adult women, as very few have been exposed to all vaccine HPV types. The
placebo-controlled FUTURE III study included 3817 women aged 24 to 45 years to assess
the efficacy of the quadrivalent HPV vaccine in an older population. The vaccine was
91% effective in reducing the combined incidence of HPV 6-, 11-, 16-, and 18-associated
persistent infection (as defined by the detection of the same HPV type ≥2 times over the
approximate median follow-up period of 6 to 12 months), CIN, or external genital
lesions (Figure 8).49 Although no published efficacy data currently exist for the bivalent
HPV vaccine in adult women, it has demonstrated immunogenicity in females between
15 and 55 years of age.50
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Preventing HPV-Related Diseases in Men
Human papillomavirus is implicated in a substantial portion of penile cancers in men, as
well as anal and oropharyngeal cancers in both men and women.9 The quadrivalent HPV
vaccine is currently being evaluated in a randomized, placebo-controlled study involving
3400 heterosexual men aged 16 to 23 years, and 600 men aged 16 to 26 years who have sex
with men. Results should help determine whether adding males to vaccination programs will
decrease the morbidity and mortality associated with HPV-related diseases in men.

Fostering HPV
Vaccination
Acceptance
Acceptability of HPV vaccines
is occasionally met with some
resistance from parents and
patients because of the sexually
transmitted nature of HPV.
Parental perceptions that their
children are at low risk for
HPV infection or do not need
vaccination until after the onset
of sexual activity are major bar-
riers to the acceptance of HPV
vaccination of children.51 In a
large national opinion poll,
only 49% of American mothers
would permit HPV vaccination
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of their 9- to 12-year-old daughters, 68% would allow vaccination of their 13- to 15-year-
old daughters, and 86% would permit vaccination of their 16- to 18-year-old daughters
(Figure 9).52 Although research has shown that the most effective age for girls to be vacci-
nated is between 9 and 11 years old, when exposure to HPV is at its lowest,53 some parents
express concern that vaccination against HPV infection would promote earlier onset of sex-
ual activity in their children, or believe that their children are at low risk for acquiring HPV
infection and do not need to be vaccinated.54 This belief contradicts the evidence that risk-
based vaccination is less effective than vaccination (universal) based on age; when vaccina-
tion is based upon predetermined risk factors, many women who are HPV negative would
theoretically not be vaccinated, and many of those who are already HPV infected would
receive the vaccination. Therefore, every effort should be made to vaccinate all indicated
women as early as possible.29 

Endorsement of the HPV vaccine by healthcare professionals is also likely to increase
vaccine acceptance. A recent survey of parents found that healthcare providers rank
among the most trusted sources of information and guidance regarding vaccination.55

Also, a survey of members of a large, professional medical society found that this group
believes their recommendation would be the most important variable in vaccine distribu-
tion by other healthcare professionals in their society. When nurse practitioners were sur-
veyed, the most important factor influencing their willingness to recommend sexually
transmitted disease vaccination was a recommendation from the American Academy of
Pediatrics. Taken together, these results indicate that professional healthcare organization
recommendations are important for the acceptability and uptake of the HPV vaccine.56

A brief educational intervention about HPV and HPV vaccination has also demon-
strated success in increasing parental acceptance of the vaccine (Figure 10). When parents
of children aged 10 to 15 years were surveyed before and after HPV vaccine education, it
was found that the number of subjects who wanted HPV vaccination for their children
increased by 20% after reading the educational material.57 Parental belief that the HPV
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Behavior reported in an independent study
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Figure 9. The most effective time to vaccinate is before exposure. Centers for Disease Control and
Prevention53; Kaiser Family Foundation. National Survey of Adolescents and Young Adults: Sexual Health
Knowledge, Attitudes and Experiences. Henry J. Kaiser Family Foundation; 2003.
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vaccine would be beneficial to improving their children’s health is a strong predictor of
vaccine acceptability.58 Therefore, parent-patient-clinician discussions regarding benefits
and safety should lead to greater acceptance of HPV vaccination.

PCE Takeaways
➨ HPV infection occurs in sexually active women and men of all ages
➨ More than three-quarters of sexually active adults are exposed to HPV at some point
➨ Young, sexually active women are at highest risk for HPV infection 
➨ The 2 most common high-risk HPV types (16, 18) are associated with most cases of

high-grade cervical dysplasia as well as cervical, penile, anal, and oropharyngeal cancers
➨ The 2 most common low-risk HPV types (6, 11) are associated with low-grade cervi-

cal dysplasia, genital warts, and RRP
➨ The burden of HPV-related diseases remains a public health concern despite screen-

ing programs that have helped reduce cervical cancer mortality rates
➨ HPV vaccination that protects against the most common high- and low-risk HPV

types, together with routine cervical screening, is expected to make a substantial
impact on HPV-related morbidity and mortality

➨ A quadrivalent HPV vaccine is approved for use in females aged 9 to 26 years for the
prevention of HPV 6-, 11-, 16-, and 18-associated conditions including cervical can-
cer, CIN, VIN, VaIN, AIS, and genital warts; a bivalent HPV 16/18 vaccine is under
review by the FDA

➨ The CDC recommends routine quadrivalent HPV vaccination for girls aged 11 to 12
years (with availability for girls ≥9 years) and catch-up vaccination for adolescent girls
≥13 years and women ≤26 years

➨ Implementation of universal, age-based HPV vaccination strategies based on CDC
recommendations ensures that all eligible girls and women have access to and poten-
tial benefit from HPV vaccination

➨ Education of parents, patients, and clinicians about HPV infection and related dis-
eases, together with recommendations from professional societies, will be important
to the success of HPV vaccination initiatives
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intervention improves
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CASE STUDY

Physical Examination
➨ Blood pressure: 119/76 mm Hg
➨ Height: 64 in
➨ Weight: 120 lb

Medications
➨ Diphenhydramine 25 mg, as needed 

for sleep
➨ Ibuprofen 200 mg as needed for headache

Because this sexually active patient has not
yet received HPV vaccination and is within
the indicated age group, the patient’s
healthcare provider suggests that the
patient receive HPV vaccination.

Clinical Decision Point
This patient has been sexually active for
approximately 3 years. Should she
receive the quadrivalent HPV vaccine?
➨ Yes 
➨ No

Comment
Although maximum benefit is achieved by
vaccinating before the onset of sexual
activity, there are still advantages to
administering HPV vaccination to sexually
active women. Even though prevalence of
HPV infection is high after sexual debut,
infection with all 4 vaccine types is rare;
therefore, most women will still benefit
from vaccination even if they are already
sexually active.27 Also, the CDC recom-
mends that all females aged 13 to 26
years receive catch-up vaccination, regard-
less of sexual history. Pap or HPV testing is
not needed prior to vaccination.42 Based
on these factors, this patient should be
offered HPV vaccination.

Clinical Decision Point
After the clinician explains that the com-
pletion of the vaccination series with the
quadrivalent HPV vaccine requires a 3-
dose regimen, the patient states she will
be on spring break when the second
dose is scheduled in 1 month. Should she
still receive the vaccine at this visit or
wait until she returns from break?
➨ Receive the vaccine 
➨ Wait until after vacation

Comment
The patient’s anticipation that she will not
be able to receive her second dose of the
quadrivalent HPV vaccine on time should
not prevent her from receiving the first dose
of vaccine during this visit. According to
vaccination “catch-up” guidelines published
by the CDC, a vaccine series does not need
to be restarted, regardless of the time that
has elapsed between doses. In fact, the only
restriction regarding when she can receive
the second and third doses of the vaccine is
the minimum recommended interval
between doses: the second dose should be
given no sooner than 4 weeks after the
first; and the third dose should be given no
sooner than 12 weeks after the second
dose, and 24 weeks after the first dose.59

The patient also expresses concerns
about adverse events associated with the
HPV vaccine. Although fear of adverse
events is one of the main reasons patients
avoid vaccination, the quadrivalent HPV vac-
cine is generally safe and well tolerated. The
vaccine-related adverse events that occurred
at a frequency ≥5.0% (and more frequently
than those observed among placebo recipi-
ents) included pain, swelling, erythema, and

18-Year-Old Female Student Who Has Not Received HPV
Vaccination
Presentation
The patient is an 18-year-old woman with an unremarkable medical history. She has come
to the college health clinic for her annual Pap test, pelvic examination, and an oral contra-
ceptive prescription.
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fever. With the exception of fever, these
were all injection-site reactions that
occurred within 1 to 5 days postvaccination.
In clinical trials, few subjects (0.1%) discon-
tinued the vaccination regimen due to
adverse events.41 Therefore, the patient
should be informed that other than some
short-term injection-site reactions, similar to
those seen in many other widely used vac-
cines, she most likely will not experience
any adverse events as a result of vaccination
with the quadrivalent HPV vaccine.

Clinical Decision Point
The patient also expresses concerns
about contracting HPV from the vaccine.
Are these concerns warranted?
➨ Yes 
➨ No

Comment
Since the quadrivalent HPV vaccine uses
components of the viral protein shell rather
than HPV DNA to elicit an immunogenic
response, the vaccine cannot cause HPV
infection. Furthermore, the vaccine does
not contain an attenuated form of the live
virus; it is prepared from highly purified
virus-like particles of the major capsid L1
protein of HPV types 6, 11, 16, and 18.
Therefore, this patient should not be con-
cerned about contracting HPV from the
quadrivalent HPV vaccine.41

Clinical Decision Point
The patient wants to know if she can
discontinue periodic Pap tests if she
receives the HPV vaccine. Should
patients discontinue their Pap tests after
receiving the vaccine?
➨ Yes
➨ No

Comment
Although the quadrivalent HPV vaccine is
very effective against HPV types 6, 11, 16,
and 18 and is modestly effective against sev-
eral of the oncogenic nonvaccine HPV types,
patients should still follow routine cervical
screening procedures. Cervical screening is
an invaluable tool for detection of abnormal
cervical cytological changes and cervical can-
cer and should not be discontinued because
of the availability of HPV vaccination.42

On September 12, 2008, the FDA
approved expanded indications for
the quadrivalent HPV vaccine for the
prevention of vaginal and vulvar can-
cers caused by HPV types 16 and 18 in
girls and women aged 9 to 26 years.60
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Questions From Symposium 
Participants

➨Q: Can the quadrivalent HPV vaccine be 
administered during the same visit as other vaccines?

A: Studies have shown that immunogenicity is not compromised when the 
quadrivalent HPV vaccine is administered during the same visit as the hepa-

titis B vaccine. Although concomitant administration has not been studied with any
other vaccines, the quadrivalent HPV vaccine is not a live vaccine and it has no compo-
nents that can adversely impact the efficacy of other vaccines. Therefore, the quadrivalent
HPV vaccine can be administered in the same visit as other appropriate vaccines, such as
the tetanus, diphtheria, and pertussis (Tdap) and quadrivalent meningococcal conjugate
(MCV4) vaccines. Administering all vaccines during the same visit increases the likeli-
hood that children, adolescents, and adults will receive each of the recommended vac-
cines on schedule.

➨Q:How should the quadrivalent HPV vaccine be stored?

A: The quadrivalent HPV vaccine should be refrigerated (not frozen) in an 
environment between 36° and 46° F to ensure maximum efficacy and safety.

The vaccine should also be protected from light.

➨Q: In the event of a power/refrigeration failure, what should be done with the
quadrivalent HPV vaccine?

A: If there is a power/refrigeration failure, the affected quadrivalent HPV vaccines
should be marked and transferred to a working refrigerator. The vaccine

handler should record the temperature inside the malfunctioning refrigerator and the
length of time the vaccines remained outside the appropriate temperature range. The
manufacturer should then be contacted for further instruction.

➨Q: What are the minimum dosing intervals for the quadrivalent HPV vaccine?

A: The minimum dosing interval between doses 1 and 2 of the HPV vaccine is 
4 weeks, and the minimum dosing interval between doses 2 and 3 is 12

weeks. Inadequate doses of the vaccine or doses received before the end of the minimum
dosing interval should be readministered.

➨Q: If the quadrivalent HPV vaccine schedule is interrupted, should the previ-
ous dose be readministered?

A: If the quadrivalent HPV vaccine schedule is interrupted, the vaccine series 
does not need to be restarted. The next dose should be given as soon as pos-

sible, and the following dose (if applicable) should not be administered before the mini-
mum dosing interval.
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➨Q: Is there any benefit to offering HPV vaccination to patients who are already
sexually active?

A: Although the maximum benefit from HPV vaccination is achieved when it is
administered before the onset of sexual activity, there are still advantages to

vaccinating women who are sexually active. Even though prevalence of HPV infection is
high after initiation of sexual activity, infection with all 4 vaccine types is rare; therefore,
most women will still benefit from vaccination even if they are already sexually active. In
addition, the CDC has recommended that all females aged 13 to 26 years receive catch-up
vaccination, regardless of their sexual history. Furthermore, Pap or HPV testing is not
necessary prior to vaccination of sexually active individuals.

➨Q: Because HPV is sexually transmitted, is there a benefit in vaccinating males?

A: The greatest disease burden from HPV infection is borne by women; therefore,
the pivotal FUTURE I and FUTURE II trials, which led to FDA approval of

the quadrivalent HPV vaccine, were focused on women for the prevention of cervical
cancer, abnormal cervical cytology, and genital warts. However, as in women, HPV infec-
tion in men is associated with lesions, ranging from genital warts to invasive cancers, and
remains an important public health concern. Men infected with HPV play a role as carri-
ers or vectors of the virus and may spread disease to their partners during sexual activity,
potentially leading to cervical cancer in women and other HPV-related anogenital dis-
eases in both men and women. A randomized, placebo-controlled trial evaluating the
efficacy of the quadrivalent HPV vaccine in the prevention of HPV-related disease in
heterosexual men and men who have sex with men is underway.

➨Q: What is the prevalence of anogenital HPV among men, and at which male
body sites are infections found? 

A: Recent studies have demonstrated that up to 73% of the male population 
carry HPV DNA at numerous anatomic sites. Anogenital HPV infection in

men can lead to penile cancer, anal cancer, and genital warts. HPV infection in men is also
associated with oropharyngeal cancer and RRP. A recent study found that 25% of the het-
erosexual men studied were infected with anal HPV and that 33% of those infections were
with an oncogenic type.

➨Q: Can the quadrivalent HPV vaccine be administered to immunosuppressed
(eg, HIV-positive) females?

A: Studies have shown HPV infection to be almost twice as common in HIV-
positive females as in HIV-negative females. However, even though HIV-

positive females are much more likely to be infected with HPV types 6, 11, 16, and 18,
they are still very unlikely to be infected with all 4 types at the same time and could
potentially benefit from being vaccinated with the quadrivalent HPV vaccine. Because the
quadrivalent HPV vaccine is a noninfectious vaccine, it can be administered to females
who are immunosuppressed as a result of disease or medication. However, patients
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should be counseled that the immune response and vaccine efficacy in these females may
be lower than in immunocompetent females. Studies are ongoing to assess the efficacy
and safety of the quadrivalent and bivalent HPV vaccines in immunosuppressed females.

➨Q: Should the quadrivalent HPV vaccine be given to pregnant women?

A: The quadrivalent HPV vaccine is not recommended for administration 
during pregnancy. Although the vaccine has not been associated causally

with any maternal adverse events during pregnancy or in the developing fetus, limited
data regarding vaccination during pregnancy are available. In addition, if a woman
should become pregnant between HPV vaccine doses, the remaining doses should be
held until after pregnancy.

➨Q: How effective are risk-based strategies in selecting females to receive the
quadrivalent HPV vaccine?

A: Recent studies have
shown that a risk fac-

tor–based approach to selecting 
which females should receive the

quadrivalent HPV vaccine is inad-
equate. Using a risk-factor–based
approach leaves many eligible
women who are at-risk without
vaccination, because all females
are inevitably at risk for HPV
infection once they become sexu-
ally active. Therefore, it is impor-
tant that every effort be made to
vaccinate all females prior to the
onset of sexual activity.

CPCE46208 HPV Chapter.v4.qxp  12/4/2008  1:26 PM  Page 73



Prevention Is Now a Reality: Reducing the Burden of Cervical Cancer 
and Other HPV-Related Diseases

74

H
PV

1. Cates W Jr and the American Social Health
Association Panel. Estimates of the inci-
dence and prevalence of sexually transmit-
ted diseases in the United States. Sex
Transm Dis. 1999;26(suppl):S2-S7.

2. Steinbrook R. The potential of human
papillomavirus vaccines. N Engl J Med.
2006;354:1109-1112.

3. Alexander LL, Cates JR, Herndon N,
Ratcliffe JF, eds. Sexually Transmitted
Diseases in America: How Many Cases and At
What Cost? Research Triangle Park, NC: The
American Social Health Association; 1998.

4. Weinstock H, Berman S, Cates W Jr. Sexually
transmitted diseases among American youth:
incidence and prevalence estimates, 2000.
Perspect Sex Reprod Health. 2004;36:6-10.

5. Dunne EF, Unger ER, Sternberg M, et al.
Prevalence of HPV infection among
females in the United States. JAMA.
2007;297:813-819.

6. Centers for Disease Control and
Prevention. Data from the National 
Health and Nutrition Examination 
Survey (NHANES) 2003-2004.
http://www.cdc.gov/stdconference/2008/
media/summaries-11march2008.htm.
Accessed July 1, 2008.

7. Dunne EF, Nielson CM, Stone KM,
Markowitz LE, Giuliano AR. Prevalence of
HPV infection among men: a systematic
review of the literature. J Infect Dis.
2006;194:1044-1057.

8. de Villiers E-M, Fauquet C, Broker TR,
Bernard H-U, zur Hausen H. Classification of
papillomaviruses. Virology. 2004;324:17-27.

9. Parkin DM, Bray F. Chapter 2: The burden
of HPV-related cancers. Vaccine. 2006;
24S3:S3/11-S3/25.

10. Brown DR, Schroeder JM, Bryan JT, Stoler
MH, Fife KH. Detection of multiple human
papillomavirus types in Condylomata
acuminata lesions from otherwise healthy
and immunosuppressed patients. J Clin
Microbiol. 1999;37:3316-3322.

11. Wiatrak BJ. Overview of recurrent respira-
tory papillomatosis. Curr Opin Otolaryngol
Head Neck Surg. 2003;11:433-441.

12. Schiffman M, Herrero R, Hildesheim A, et al.
HPV DNA testing in cervical cancer screening:
results from women in a high-risk province of
Costa Rica. JAMA. 2000;283:87-93.

13. National Cancer Institute. Data from
Surveillance Epidemiology and End Results
(SEER) 2001-2005. http://seer.cancer.gov/stat
facts/html/cervix.html. Accessed July 1, 2008.

14. American Cancer Society. Cancer Facts and
Figures 2008. Atlanta, GA: American
Cancer Society; 2008.

15. Schiffman M, Solomon D. Findings to date
from the ASCUS-LSIL Triage Study (ALTS).
Arch Pathol Lab Med. 2003;127:946-949.

16. Muñoz N, Bosch FX, Castellsagué X, et al.
Against which human papillomavirus
types shall we vaccinate and screen? The
international perspective. Int J Cancer.
2004;111:278-285.

17. Muñoz N, Castellsagué X, de González AB,
Gissmann L. Chapter 1: HPV in the etiology
of human cancer. Vaccine. 2006;24S3:S3/1-
S3/10.

18. Wilczynski SP, Lin BT-Y, Xie Y, Paz IB.
Detection of human papillomavirus DNA
and oncoprotein overexpression are associ-
ated with distinct morphological patterns
of tonsillar squamous cell carcinoma. Am J
Pathol. 1998;152:145-156.

19. Maw RD, Reitano M, Roy M. An interna-
tional survey of patients with genital warts:
perceptions regarding treatment and impact
on lifestyle. Int J STD AIDS. 1998;9:571-578.

20. Winer RL, Kiviat NB, Hughes JP, et al.
Development and duration of human
papillomavirus lesions, after initial infec-
tion. J Infect Dis. 2005;191:731-738.

21. Munk C, Svare EI, Poll P, Bock JE, Kjaer
SK. History of genital warts in 10,838
women 20 to 29 years of age from the gen-
eral population: risk factors and associa-
tion with Papanicolaou smear history.
Sex Transm Dis. 1997;24:567-572.

22. Dupin N. Genital warts. Clin Dermatol.
2004;22:481-486.

23. Syrjanen S. Human papillomavirus (HPV)
in head and neck cancer. J Clin Virol.
2005;32(suppl 1):S59-S66.

References

CPCE46208 HPV Chapter.v4.qxp  12/4/2008  1:26 PM  Page 74



75www.practicingclinicians.com

H
PV

24. Derkay CS. Recurrent respiratory papillo-
matosis. Laryngoscope. 2001;111:57-69.

25. Freed GL, Derkay CS. Prevention of recur-
rent respiratory papillomatosis: role of HPV
vaccination. Int J Pediatr Otorhinolaryngol.
2006;70:1799-1803.

26. Ley C, Bauer HM, Reingold A, et al.
Determinants of genital human papillo-
mavirus infection in young women. J Natl
Cancer Inst. 1991;83:997-1003.

27. Winer RL, Lee S-K, Hughes JP, Adam DE,
Kiviat NB, Koutsky LA. Genital human
papillomavirus infection: incidence and risk
factors in a cohort of female university stu-
dents. Am J Epidemiol. 2003;157:218-226.

28. Moscicki A-B, Hills N, Shiboski S, et al.
Risks for incident human papillomavirus
infection and low-grade squamous intraep-
ithelial lesion development in young
females. JAMA. 2001;285:2995-3002.

29. Dempsey AF, Gebremariam A, Koutsky LA,
Manhart L. Using risk factors to predict
human papillomavirus infection: implications
for targeted vaccination strategies in young
adult women. Vaccine. 2008;26:1111-1117.

30. Partridge JM, Koutsky LA. Genital human
papillomavirus infection in men. Lancet
Infect Dis. 2006;6:21-31.

31. Chin-Hong PV, Vittinghoff E, Cranston
RD, et al. Age-specific prevalence of anal
human papillomavirus infection in HIV-
negative sexually active men who have sex
with men: the EXPLORE study. J Infect Dis.
2004;190:2070-2076.

32. Winer RL, Hughes JP, Feng Q, et al.
Condom use and the risk of genital human
papillomavirus infection in young women.
N Engl J Med. 2006;354:2645-2654.

33. Muñoz N, Bosch FX, de Sanjosé S, et al;
International Agency for Research on
Cancer Multicenter Cervical Cancer Study
Group. Epidemiologic classification of
human papillomavirus types associated
with cervical cancer. N Engl J Med.
2003;348:518-527.

34. Moscicki AB, Shibosky S, Broering J, et al.
The natural history of human papillomavirus
infection as measured by repeated DNA test-
ing in adolescent and young women. J Pediatr.
1998;132:277-284.

35. Ho GY, Bierman R, Beardsley L, Chang CJ,
Burk RD. Natural history of cervicovaginal
papillomavirus infection in young women.
N Engl J Med. 1998;338:423-428.

36. Garland SM, Hernandez-Avila M, Wheeler
CM, et al; Females United to Unilaterally
Reduce Endo/Ectocervical Disease (FUTURE)
I Investigators. Quadrivalent vaccine against
human papillomavirus to prevent anogenital
diseases. N Engl J Med. 2007;356:1928-1943.

37. FUTURE II Study Group. Quadrivalent
vaccine against human papillomavirus to
prevent high-grade cervical lesions. N Engl
J Med. 2007;356:1915-1927.

38. The FUTURE II Study Group. Effect of pro-
phylactic human papillomavirus L1 virus-
like-particle vaccine on risk of cervical
intraepithelial neoplasia grade 2, grade 3,
and adenocarcinoma in situ: a combined
analysis of four randomised clinical trials.
Lancet. 2007;369:1861-1868.

39. Villa LL, Costa RLR, Petta CA, et al. High
sustained efficacy of a prophylactic quadriva-
lent human papillomavirus types 6/11/16/18
L1 virus-like particle vaccine through 5 years
of follow-up. Br J Cancer. 2006;95:1459-1466.

40. Olsson S-E, Villa LL, Costa RL, et al.
Induction of immune memory following
administration of a prophylactic quadriva-
lent human papillomavirus (HPV) types
6/11/16/18 L1 virus-like particle (VLP)
vaccine. Vaccine. 2007;25:4931-4939.

41. Gardasil [package insert]. Whitehouse
Station, NJ: Merck & Co., Inc.; 2007.

42. Markowitz LE, Dunne EF, Saraiya M, Lawson
HW, Chesson H, Unger ER. Quadrivalent
human papillomavirus vaccine: recommen-
dations of the Advisory Committee on
Immunization Practices (ACIP). MMWR
Recomm Rep. 2007;56(RR-2):1-24.

43. Paavonen J, Jenkins D, Bosch FX, et al; for
the HPV PATRICIA Study Group. Efficacy
of a prophylactic adjuvanted bivalent L1
virus-like-particle vaccine against infection
with human papillomavirus types 16 and
18 in young women: an interim analysis of
a phase III double-blind, randomised con-
trolled trial. Lancet. 2007;369:2161-2170.

44. Harper DM, Franco EL, Wheeler CM, et al;
on behalf of the HPV Vaccine Study

CPCE46208 HPV Chapter.v4.qxp  12/4/2008  1:26 PM  Page 75



Prevention Is Now a Reality: Reducing the Burden of Cervical Cancer 
and Other HPV-Related Diseases

76

H
PV

Group. Sustained efficacy up to 4.5 years
of a bivalent L1 virus-like particle vaccine
against human papillomavirus types 16
and 18: follow-up from a randomised con-
trol trial. Lancet. 2006;367:1247-1255.

45. Wheeler CM, Teixeira J, Romanowski B, et
al. High and sustained HPV 16 and 18
antibody levels through 6.4 years in
women vaccinated with CervarixTM (GSK
HPV-16/18 AS04 vaccine).
http://kenes.com/epsid/program/
ViewAbstract.asp. Accessed July 1, 2008.

46. Brown D, for the FUTURE Study Group.
HPV type 6//11/16/18 vaccine: First analy-
sis of cross-protection against persistent
infection, cervical intraepithelial neoplasia
(CIN), and adenocarcinoma in situ (AIS)
caused by oncogenic HPV types in addi-
tion to 16/18. Poster presented at: 47th
Annual International Conference on
Antimicrobial Agents and Chemotherapy
2007; September 17-20, 2007; Chicago, IL.
Poster G-1720b.

47. Huh WK and the Quadrivalent HPV
Vaccine Phase IIb/III Investigators. Impact
of quadrivalent human papillomavirus
(HPV) types 6/11/16/18 L1 virus-like par-
ticle vaccine on the incidence of abnormal
pap tests and cervical procedures. Gynecol
Oncol. 2008;108(suppl 3):S10. Abstract 20.

48. National Cancer Institute. Surveillance
Epidemiology and End Results (SEER).
Annual Report to the Nation on the Status
of Cancer, 1975-2004, Featuring Cancer in
American Indians and Alaska Natives.
http://seer.cancer.gov/report_to_nation.
Accessed July 1, 2008.

49. Luna J, Saah A, Hood S, Bautista O, Barr E; for
the FUTURE III Investigators. Safety, efficacy,
and immunogenicity of quadrivalent HPV
vaccine (GARDASILTM) in women aged 24-
45. Poster presented at: 24th International
Papillomavirus Congress; November 3-9,
2007; Beijing, China. Poster PA1-04.

50. Schwarz TF, Dubin GO; for the HPV Study
Investigators for Adult Women. An AS04 con-
taining human papillomavirus (HPV) 16/18
vaccine for prevention of cervical cancer is
immunogenic and well tolerated in women
15-55 years old. Presented at: 42nd Annual

Meeting of the American Society of Clinical
Oncology; June 2-5, 2006; Atlanta, GA.

51. Mays RM, Sturm LA, Zimet GD. Parental
perspectives on vaccinating children
against sexually transmitted infections.
Soc Sci Med. 2004;58:1405-1413.

52. Kahn JA, Ding L, Huang B, Zimet G,
Rosenthal S, Frazier L. US mothers’ inten-
tion to vaccinate their daughters against
HPV. Presented at: Pediatric Academic
Societies Annual Meeting; May 3-6, 2008;
Honolulu, HI. Abstract 4600.

53. Centers for Disease Control and
Prevention. Sexually Transmitted Diseases
Treatment Guidelines—2002. MMWR.
2002;51(RR-6):1-80.

54. Kahn JA, Rosenthal SL, Hamann T,
Bernstein DI. Attitudes about human
papillomavirus vaccine in young women.
Intl J STD AIDS. 2003;14:300-306.

55. Keane MT, Walter MV, Patel BI, et al.
Confidence in vaccination: a parent model.
Vaccine. 2005;23:2486-2493.

56. Raley JC, Followwill KA, Zimet GD, Ault
KA. Gynecologists' attitudes regarding
human papilloma virus vaccination: a sur-
vey of Fellows of the American College of
Obstetricians and Gynecologists. Infect Dis
Obstet Gynecol. 2004;12:127-133.

57. Davis K, Dickman ED, Ferris D, Dias JK.
Human papillomavirus vaccine acceptability
among parents of 10- to 15-year-old adoles-
cents. J Low Genit Tract Dis. 2004;8:188-194.

58. Dempsey AF, Zimet GD, Davis RL,
Koutsky L. Factors that are associated with
parental acceptance of human papillo-
mavirus vaccines: a randomized interven-
tion study of written information about
HPV. Pediatrics. 2006;117:1486-1493.

59. Centers for Disease Control and Prevention.
2008 CDC Catch-up immunization sched-
ule. http://www.cdc.gov/vaccines/recs/sched-
ules/downloads/child/2008/08_catch-up_sch
edule_pr.pdf. Accessed July 1, 2008.

60. US Food and Drug Administration. FDA
News: FDA approves expanded uses for
GARDASIL to include preventing certain
vulvar and vaginal cancers. http://www.fda.
gov/bbs/topics/NEWS/2008/NEW01885.html.
Accessed October 7, 2008.

CPCE46208 HPV Chapter.v4.qxp  12/4/2008  1:26 PM  Page 76


