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CHAPTER 11: Human Papillomavirus Disease and Vaccines in
Adolescents
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The road to discovery of human papillomavirus (HPV) as the cause of cervical cancer has
likely affected adolescents more than any group, both positively and negatively. With the
development of sensitive assays for HPV, it became clear that adolescents were infected
with HPV more often than any other age group. This led to increased cervical cancer
screening in this age group, which unfortunately led to the discovery that HPV-associated
disease was also epidemic in this group. The medical intervention spiral began with
increased colposcopy, biopsy, and treatment. Meanwhile, cervical cancer rates never
changed in this age group. In reflection, the decision to initiate screening cervical cancer in
this age group was not evidence-based. Recently, we have also broadened our understanding
about HPV-associated disease in men. In this chapter, we cover the advances in science that
have led to new screening recommendation for cervical cancer and the advances in
prevention: vaccines for both adolescent women and men.

Biology of HPV

Understanding the viral replication cycle is essential to understanding the clinical
implications of HPV DNA and disease detection in adolescents. The target cell for HPV
infection is the epithelial basal cell. The virus life cycle is dependent on the ability of these
cells to divide, differentiate, and move toward the epithelial surface.! In the basal layer, the
early proteins (termed E6 and E7) facilitate replication and maintenance of the viral genome
and cause cellular proliferation as well. As the cell matures, different HPV proteins are
expressed that continue to maintain viral genomic replication. Expression of the late
proteins, which create the essential outer capsid, occurs in the upper layer of the epithelium.
This is followed by packaging of the DNA into the capsid and eventual release of infectious
virions from the normally desquamated epithelial cell.

Without cell differentiation, the virus cannot replicate. The period between basal cell
infection and release of virus is thought to be somewhere between 3 weeks and 3 months.

Viral replication and its associated protein expression induce the development of the low-
grade squamous intraepithelial lesion (LSIL), which is characterized by mild basal cell
proliferation and nuclear enlargement. These changes are in part due to the expression of the
oncogenes E6 and E7 and perinuclear halos secondary to E4 expression, which interferes
with cytoskeletal structure. As the intraepithelial lesions advance in grade, expression of
products important in cell transformation, such as E6 and E7, predominate resulting in
chromosomal abnormalities and the aneuploidy characteristic of the higher-grade squamous
intraepithelial lesions (HSIL). Hallmarks of cancer development include viral integration
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and interference with telomerase activity.2 As a point of clarification, the cytological
diagnoses of LSIL and HSIL correspond to the histologic diagnoses of cervical
intraepithelial neoplasia (CIN) 1 and CIN 2 or 3, respectively.3

Because the virus is nonlytic, the inflammatory response to HPV is much more subtle than
other infections such as C. trachomatis. During early HPV infection, the host remains
somewhat immunologically unaware of the virus because the virions are released in the
outer epithelial layer, away from the submucosa, the primary site of immune surveillance. It
appears that an initial HPV infection triggers an innate immune response? through activation
of Toll-like receptors (TLRs), which recognize genetically imprinted pathogen-associated
membrane proteins or through activation of natural killer cells.? Innate immune responses
are thought to be responsible for rapid clearance—those seen within weeks to a few months.

Chronic HPV infections are likely cleared by the development of adaptive immune
responses,% 7 dependent on presentation of viral antigens to antigen-presenting cells (APCs),
such as Langerhans and dendritic cells.® Successful adaptive immune responses may take
months to years to develop and oncogenic HPV types, specifically HPV 16, are able to
downregulate both the innate and the adaptive immune response through numerous
mechanisms.* Because HPV infections are localized to the epithelium, it is believe that the
majority of both innate and adaptive immune responses are mucosal. These immune
parameters are important to remember when we review the efficacy of preventive vaccines.

Epidemiology and the Natural History of HPV and SIL in Adolescents

Anogenital HPV infections are extremely common in the sexually active adolescent, with
over 50% having a positive HPV DNA test over a 3-year period.®~12 Numerous studies have
shown that a recent new sex partner is the strongest risk for acquiring HPV.10:12-14 Other
risks include having a sexually transmitted infection, which may reflect partner risk or
inflammation resulting in a break in the epithelial barrier. Fortunately, in adolescents 50% of
HPV infections are cleared within 6 months and 90% within 2-3 years.1>~18 Since LSIL is a
reflection of viral replication and HPV is most common in the adolescent age group, it is not
surprising that LSIL is also most common in adolescents with a prevalence ranging from 2—
14%.19 In parallel with HPV DNA clearance rates, over 90% of LSIL diagnosed in
adolescents or young women also resolve spontaneously.

HSIL is far less common than LSIL, but adolescents and young women have a prevalence
equivalent to older women with rates around 0.7%. The greatest single risk for HSIL
development is HPV persistence. However, in one study, 7% of adolescents developed a
HSIL shortly after HPV acquisition, suggesting some women develop HSIL without lengthy
persistence.20 Other risk factors include smoking cigarettes?! and prolonged oral
contraceptive use.22 Since nicotine can be measured directly in cervical mucous, proposed
mechanism for cigarette use includes local immune suppression and/or local carcinogenic
affect. The role for oral contraceptives is more elusive, but estrogen has been shown to
induce cellular proliferation as well as enhance HPV oncogene transcription.23:24

Reinfection with numerous HPV types is common in adolescents contributing to the high
prevalence rate observed in young women. This vulnerability is thought to be due in part to
a naive immune response since the rate of HPV declines with age, even when controlling for
sexual activity.?11:25=27 Clearance of infection appears to protect women from repeat
infections with that genotype. This was well illustrated in the HPV vaccine trials where
women seropositive for HPV 16 but HPV DNA 16 negative at baseline (ie, evidence of
previously cleared infection) had low rates of HPV 16 infection during the trial although
they were in the placebo arm.28—30
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Adolescents and Biological Vulnerabilities to HPV, SIL and Cancer

Several studies, including a recent collaborative study of over 45 000 women have shown
age of first intercourse to be an important risk for the future development of cervical cancer.
31-34 | that study, an increase in the risk for the development of cervical cancer was noted
in women initiating intercourse before 24 years of age, with risk increasing with each
declining year until age 17.34 Some speculate that the risk of cancer increases because there
is a longer time allowed for HPV persistence. Biologically, adolescence reflects a period of
dramatic changes in an area of the cervix referred to as the transformation (T) zone where
squamous cell cancers develop.3°

Most neonates are born with an abrupt squamo-columnar junction visible on the ectocervix.
This junction remains quiescent until puberty when estrogen and increased acidity of the
vagina induces uncommitted basal cells of the columnar epithelium to become squamous
cells through a process referred to squamous metaplasia. Consequently, the cervix in the
adolescent is predominantly made up of columnar and metaplastic cells, whereas adults are
predominantly squamous epithelium. Theoretically, the former epithelium may be more
vulnerable to wounds induced by intercourse, douching or tampons leading to breeches in
the epithelium and easy access for HPV. No study to date has shown that ectopy (eg, the
presence of the columnar and metaplastic epithelium on the exocervix) is a risk for HPV
acquisition. However, Castle et al3® found that infections with HPV types including 16, 31,
33, 35, 52, 58, and 67 were more common in women with large areas of ectopy, but not
common in women with mature cervixes. This observation might be related to age and
immunologic memory which goes hand in hand with cervical maturation.

More important than the presence of columnar epithelium is likely the presence of active
metaplastic epithelium. Cells that are rapidly undergoing differentiation and replication are
“fuel for the fire” for SIL development.3” A recent study showed that both oral
contraceptive and smoking enhance metaplasia in young women.38 This is quite interesting
in light of both of these being risks for cervical cancer.

Cervical Cancer Rates and Screening

Despite the age of sexual debut decreasing and cervical cancer screening increasing in
adolescents, cervical cancer rates have basically remained unchanged in the 15- 19-year-old
group. From 1990-2006, Surveillance Epidemiology and End Results statistics show that an
average of 14 cervical cancers occurred annually in girls age 15-19 years, reflecting an
incidence rate of 0.1 per 100 000.3° This rate is unchanged from that reported in 1973-1977
when screening was initiated.4C In a recent study in England where there are active
screening programs, Sasieni et al*! found that screening women aged 20-24 years had no
detectable impact on reducing cervical cancer rates in women under the age of 30 years. In
comparison, there was a dramatic reduction noted for women 30 years and above. In another
study, Gustoffson et al*2 compared rates of cervical cancer before and after screening
programs were in place using data from several different countries including the United
States. They showed that cervical cancer was significantly reduced among women between
the ages of 35 and 55 years. No differences were found for women 25-35 years of age and
those older than 70 years. Barnholtz-Sloan et al*3 reported that U.S. incidence cervical
cancer rates showed significant decreases in incidence between 1995-1999 and 2000-2004
for all age groups and race/ethnicities except for Hispanic/all races women aged 15-24 years
and non-Hispanic/other women aged 15-24 years. Changes in white and black women aged
15-24 years decreased but only marginally. These data support the notion that cervical
cancer screening by cytology does not effectively prevent the rare cervical cancer case in the
adolescent.
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Risk Factors that Influence Clearance of HPV and SIL and Progression to CIN3

It has been shown that the longer HPV persists, the more likely it will not be cleared.** HPV
persistence is key in the development of cervical cancers. However, how long persistence is
required remains unknown. Persistence is likely necessary but not sufficient and other
important carcinogenic events are needed before cancer develops.

Currently, CIN3 is considered a true precancer since regression is unlikely and progression
to cervical cancer is estimated to be around 15% if left untreated. CIN1 is considered benign
because of high rates of regression and rare progression. The diagnosis of CIN2 is clinically
challenging and reproducibility being quite poor. Histologic readings are often either
downgraded or upgraded on repeat analysis.*> Recent studies also show that CIN2 appears
to regress in ~60% of young women.46:47 In the ALTS trial, depending on their study arm,
some women with CIN2 were treated with excisional therapy at the end of the study.*8
Many of these women no longer had evidence of CIN2. One of the protective factors
associated with progression to CIN3 included young age at biopsy. Women aged 18-21
years of age had a 52% reduced risk of having CIN3 on follow-up compared with women
aged 22-23 years.*® Another reason that CIN2 may commonly appear to regress is the low
reproducibility of CIN2 lesions.#? Castle et al*® demonstrated that when CIN2 lesions were
downgraded to CIN 1 by another review, the lesion was less likely to progress to CIN3 than
those lesions that remained a CIN2 by the second review.

Although CIN3 does occur in adolescents, it is uncommon and the risk for CIN3 in this age
group has not been well studied. Although there have been rare cases of spontaneous CIN3
shortly after HPV acquisition, the risk factors are likely similar to those in older women.%0
The lower progression rates from HPV or LSIL to CIN3 seen in adolescents is probably due
to the fact that adolescents have not had enough time for progression to occur. However,
better elucidation of the natural history of CIN3 among adolescents is unlikely to be
garnered since it is considered unethical to leave potentially cancerous lesions untreated.

Cervical Cancer Screening

As discussed above, since cervical cancer screening has not changed cervical cancer rates
over the last 3 decades in 15- to 19-year-olds or 20- to 24-year-olds and screening young
women does not influence rates of cancer diagnosed under the 30 years of age,*! screening
recommendations have been revised. A recent statement from a conference headed by the
American Society for Colposcopy and Cervical Pathology and Centers for Disease Control
and Prevention with 22 other organizations attending recommended that in the United
States, cervical screening should start at the age of 21 years with no caveats related to the
age of onset of sexual activity.?! This recommendation has been made an official guideline
of the American College of Obstetrics and Gynecology and several other groups are moving
to adopt this recommendation. The previous guideline recommending that screening begin at
21 years old or by 3 years after sexual debut (whichever comes first) has been difficult to
follow, had poor adherence, and raised concern about causing more harm than good.52

Management

Although screening for cervical cancer in adolescent populations is now not recommended,
the uptake of guidelines often take years. Consequently, guidelines have been developed to
minimize harm to adolescents with abnormal cytology.23:54 First, these guidelines
underscore the lack of utility in using HPV DNA testing in screening, triage, or follow-up of
abnormal cytology. There is no place for HPV testing in the adolescents because of its high
prevalence. For abnormal cytology, the guidelines recommend observation. In the case of
atypical squamous cells of undetermined significance and LSIL, only repeat cytology
screening at 12-month intervals is recommended. If the abnormality persists after 2 years,
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only then is it recommended to refer the women to colposcopy. In the case of HSIL, referral
of all to colposcopy is recommended. If CIN1 is diagnosed, follow-up with cytology is
recommended at 12-month intervals. If CIN2 is diagnosed, observation is also recommended
with 6-month intervals using cytology and colposcopy for up to 2 years. If CIN2 is
persistent at 2 years, then treatment is recommended.

One of the reasons that the new recommendations embrace observation (or no screening) is
that treatment for CIN can be harmful with risks for preterm delivery and low birth rate.>>—
58 The decision to treat should be the exception not the norm in adolescent populations and
histologic criteria, not cytologic are required for treatment. Often, the histologic report does
not distinguish CIN2 from CIN3 resulting in a CIN2/3 diagnosis. In this case, it is
recommended to treat the lesion as a CIN2 since these lesions are more common than CIN3.

Prevention

The mainstay of prevention is vaccination. Two vaccines, a quadrivalent (HPV-4)
containing serotypes HPV 6, 11, 16, and 18 (Gardasil” Merck & Co; Whitehouse Station,
NJ) and a bivalent vaccine (HPV-2) containing serotypes 16 and 18 (Cervarix
GlaxoSmithKline Biologicals; Rixensart, Belgium) have been approved by the U.S. Food
and Drug Administration (FDA). Both of these vaccines are composed of noninfectious,
recombinant HPV viral-like particles (VLP), comprising the major capsid protein, L1. Both
vaccines are also adjuvanted with HPV-4 using aluminum hydroxyphosphate sulfate while
HPV-2 utilizes a proprietary adjuvant, aluminum hydroxide with 3-deacylated
monophosphoryl lipid A. The VLP with or without adjuvant elicits a strong systemic
immune response measurable by neutralizing antibodies and cell-mediated immunity.23—52
Although specific antibodies are present in cervical secretions of women who have received
the vaccine,53 it is thought that these HPV specific antibodies are present in cervical
secretions secondary to transudation or exudation from blood into the cervical mucous at the
site rather than local synthesis.

Vaccine Efficacy Against Cervical Cancer

Both the HPV-4 and HPV-2 vaccines are highly efficacious in preventing HPV vaccine-
associated CIN—the predetermined efficacy correlate for the development of cervical
cancer.39:64=71 |n the Per Protocol studies (where all subjects were HPV vaccine type naive
at entry, received all 3 doses on schedule, and cases start counting after the last vaccination),
both vaccines had efficacies close to 100% (Tables 1 and 2). A subanalysis comprising
women who were also HPV vaccine type naive at entry but only received one or two doses
of vaccine demonstrated efficacy almost equivalent to the per protocol analysis for both the
HPV-4 and HPV-2 vaccines.%9:30 Per protocol efficacy for HPV-4 has been demonstrated
for up to 42 months’® and for up to 6.4 years for HPV-2.30 Antibody levels (both anti 1gG
antibodies and neutralizing antibodies) for HPV 16 and 18 after HPV-2 have remained 5- to
13-fold higher than levels found in natural infections for up to 75 months after vaccination
with no evidence of decline.3? In contrast, women immunized with HPV-4 showed declines
in antibodies for HPV-11 and -18 with final titers comparable to levels after natural
infection.28 Due to this finding, a study evaluating a booster dose of HPV-4 vaccine was
performed.28 A total of 114 women were given a fourth dose of HPV-4 vaccine 60 months
after completing the primary 3-dose series. About 75% of the women who had undetectable
antibody levels of HPV 11 prebooster and 96.7% of the women with undetectable levels of
HPV 18 prebooster had significant rises in titers postbooster suggesting that the vaccine
induces long-term boostable memory. Antibody response after a natural HPV exposure post-
vaccination remains unknown. Using antibody decay models, it is estimated that the
protection against HPV-16 from either vaccine will last decades, with 99% of people having
lifelong detectable levels of antibody.’?
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Vaccine efficacy based on an intention to treat analysis which included women who before
vaccination were not HPV naive to the vaccine containing serotypes was greatly reduced for
both the HPV-4 and HPV-2 vaccines (Tables 1 and 2). As vaccine trials are often designed
to test maximal vaccine efficacy, many exclusionary criteria are present making it difficult
to extrapolate study results to the general population. The initial studies of the HPV-4
vaccine excluded women who had a history of either 1) >4 lifetime sexual partners, 2)
abnormal cytology or genital warts, or 3) were pregnant. Subsequent HPV-4 studies allowed
women with a history of abnormal Pap smears or genital warts, but excluded women with
either of the other two previously listed criteria. Participants in trials of the HPV-2 vaccine
had more liberal criteria with exclusion occurring if women had a history of 7 or more
lifetime partners. Since U.S. data shows that, on average, sexually active women aged 19-21
years have had 4 or more sexual partners, concern could be raised about the applicability of
data from the HPV-4 trials to the general population.’3

To address some of these concerns, Kjaer et al’® performed a pooled analysis of 3 clinical
trials of HPV-4 vaccine to determine the efficacy of preventing CIN2+ related to the
serotypes in the vaccine among subgroups. Not surprisingly, vaccine efficacy in the
intention to treat group (inclusive of non-HPV-naive women) was significantly reduced
among women with a greater number of sexual partners. Among women with no sexual
partners, the percent reduction of CIN2+ histology was 86.5% as compared with 54.5% in
those with 1-2 partners and 48.1% in women with 3 or more partners. Vaccine efficacy was
inversely related to the age of the subject. Those age 17 or less had a 69% reduction in
CIN-2+ histology, whereas those 21 years or older had a reduction of only 31.1%. Vaccine
efficacy was also adversely affected by a history of having an abnormal Pap. None of these
differences were found when limiting analysis to the per protocol (HPV naive only) group.
Similar subgroup analysis for the HPV-2 vaccine is not available.

While both the HPV-4 and HPV-2 vaccine are highly efficacious in preventing HPV disease
from serotypes in the vaccine, neither vaccine has demonstrated therapeutic efficacy. In the
HPV-2 trials, women who were serologically positive and DNA positive30 had an efficacy
of (-)13.8. Efficacy rose to 35.2% in women who were serologically negative and DNA
positive, and climbed to 68.8% among women who were serologically positive but DNA
negative (past history but cleared) prevaccination. A similar pattern of results was shown
with the HPV-4 vaccine. Olsson et al?° recently reported more data on women who were
seropositive but DNA negative and found a similar efficacy for CIN2/3 of 100%; O cases (of
1243 women) occurred in the vaccine group compared with 4 (of 1283) women in the
placebo group. Although this data may show some vaccine efficacy, it also demonstrates
that the majority of women appear protected after natural clearance. These data support the
notion that this is not a therapeutic vaccine. It is also underscores the importance of
vaccinating naive women.

Obviously the largest population without evidence of previous HPV exposure is sexually
naive individuals. Markowitz et al’4 examined vaccine HPV type seropositivity in blood
among 4303 persons aged 14-59 years of age who participated in the 2003-2004 National
Health and Nutrition Examination Survey. The seroprevalence of HPV 6, 11, 16, and 18
among female subjects was 17%, 7.1%, 15.6%, and 6.5%, respectively. The prevalence of
infection with at least one HPV vaccine type was 32.5% among females. Broken down by
age, 9.3% of those 14-19 years were exposed to at least one of the vaccine types—
extremely few were exposed to all 4 types. When the data for the entire group was broken
down by sexual behavior, women reporting >10 sexual partners had a prevalence of almost
60% for any one of the vaccine-containing types. Interestingly, the rates were also higher
among women if they reported having their first intercourse under the age of 16 years
(41%). The vaccine efficacy studies combined with the seroprevalence data from the
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epidemiologic studies continue to support the decision to target younger girls to maximize
the benefits from this vaccine. Although there is evidence to show that women will continue
to benefit from the vaccine at an individual level after 19 years of age, vaccination in this
older age group is far less beneficial from a public health perspective.

In the United States, the Advisory Committee for Immunization Practices (ACIP)
recommends vaccination to be targeted to 11- to 12-year-olds along with the adolescent
platform which includes tetanus, diphtheria and acellular pertussis, meningococcal, and
varicella if needed (www.cdc.gov). ACIP also recommends immunization as early as 9 years
of age since immunobridging studies showed adequate immune response in this age group.
Catchup vaccination is also recommended for women up to the age of 26 years. The
American Cancer Society has been more conservative with its recommendation suggesting
that the evidence does not support large public health vaccination efforts for women older
than age 19.7° Certainly, individual based data show that many women will continue to
derive benefit from the vaccine and that number of sexual partners and past history of
abnormal cytology play a role in probability of benefit from the vaccine. Although these
types of risk factors remain difficult to screen for in clinical settings,’® health care providers
should be able to counsel women regarding expectations from the vaccine if the individual
has already begun sexual activity.

Vaccine Indications for Noncervical Genital Disease in Females

HPV-4 also has indications for the prevention of condyloma, which is caused by
predominantly HPV-6 and -11 and noncervical genital disease including vulvar
intraepithelial neoplastic (VIN) lesions and vaginal intraepithelial neoplastic (VAIN)
lesions.56:68:70 Although HPV-16 and -18 cause a large proportion of VIN and VAIN, the
HPV-2 clinical trials did not include these as measured outcomes.’!

HPV-Related Penile, Anal, and Oropharyngeal Cancers

Anal Cancer—Approximately 90% of anal cancers are associated with HPV and of those
HPV-associated cancers, 90% are due to HPV-16 and -18.77 Rates of anal cancers are
highest in HIV-infected men who have sex with men (MSM).”8:72 Anal HPV infections are
also common in adolescent and adult women with rates ranging from 13% to 50%.80:81
Overall statistics for anal cancers demonstrate that women actually have higher rates than
men.82 In addition, the incidence of anal cancer is rising in both men and women®3 with the
annual average incidence of anal cancer in women being 1935 while in men it is 1083. The
higher incidence of anal cancer in women than men seems counterintuitive, but may be due
to anal intercourse occurring more commonly than realized in heterosexual women and that
the majority of men engage in heterosexual practices. As in men, the highest rates of anal
HPV in women are found in those who are HIV infected.”® A study of HIV-infected
adolescent girls found that almost 60% had anal HPV infections.8! Risks for anal cancer in
women include a history of cervical, vaginal, and vulvar cancer and CIN3.84786 The
association of anal cancer with HIV and other HPV-associated cancers underscore the
importance of the immune response (or lack thereof) in controlling HPV infection.

Penile Cancer—As found in the vulvar cancers, HPV is associated with specific
histologic types of penile cancers. Almost 100% of basaloid and warty penile cancers are
associated with high risk HPV types (ie, HPV types associated with cancer), whereas only
30-40% of keratinizing squamous cell cancers are associated with HPV.87

Oropharyngeal Cancer—HPV is also associated with oropharyngeal cancers in both

men and women.88 Overall, ~25% of head and neck cancers are linked to HPV. The tonsil
and the base of the tongue appear the most vulnerable with ~50% being associated with
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HPV. The sexual behaviors related to an increased risk of these cancers include multiple
sexual partners, reporting oral sex, and for men, having sex with other men.89 HPV DNA
detection of the oropharynx is much lower than anogenital infections in both men and
women. Most studies have published rates of oral HPV around 4-5%.%0 These figures are
likely underestimations since most studies sampled the buccal mucosa or tongue, whereas
HPV likely sits deep in tonsillar crypts or at the base of the tongue. Currently, there are no
screening recommendations for oropharyngeal cancers.

Epidemiology and Natural History of Anogenital HPV in Males

As in the cervix, HPV is frequently found in samples obtained from the anus and male
genital area. With better sampling techniques and extremely sensitive DNA detection Kits,
rates of HPV in the male anogenital area are similar to women. Approximately 20% of men
(range 1.3-72.9%) will have HPV DNA detected in the anogenital area.®! However, in
MSM, the rates of anal HPV are much higher, with a prevalence of more than 90% being
reported.92:93 Like women, risks for HPV in the anogenital area in men is associated with a
greater number of lifetime sexual partners.92:94 However, unlike women, young men are as
likely as older men to be HPV positive.87:92 This is true whether the men are heterosexual or
MSM.

Natural history studies of HPV in men show that HPV clears faster in heterosexual men than
in women. One study found that over a 1-year period, 94% of men cleared penile/scrotal
HPV compared with a clearance rate of only 80% in women with anogenital infection.9
HPV infections of the anus in both men and women also appear to clear faster than cervical
infections in women.%2:96 On the other hand, similar to cervical infection in HIV-infected
women, HIV-infected men and women are unlikely to clear their anal infections.81:93

Few studies have examined the rate of intraepithelial lesions in men. Most importantly, there
are no natural history studies of intraepithelial lesions in males demonstrating that they
result in cancer. However, in studies examining HPV in penile (PIN) or anal (AIN)
intraepithelial neoplastic lesions (which are histologically equivalent to CIN), HPV is found
in a similar proportions as CIN.%7 About 80-90% of AIN and PIN are associated with high-
risk HPV.

Screening for Anal and Penile Cancer

Since no study has proven that intraepithelial neoplastic (IN) lesions in males progress to
invasive cancer, screening for IN in males remains controversial. Because penile cancers in
the United States are rare, there are no screening recommendations. In contrast, the rate of
anal cancer in HIV-infected MSM is estimated to be equal to that of cervical cancer before
cytology screening was initiated in the United States.? Studies have shown that it is cost-
effective to screen MSM.98 If abnormal, high-resolution anoscopy by a trained provider is
recommended. Treatment is recommended if AIN is found on histology.%? Although anal
cancers are also more prevalent in HIV-infected women, HIV-uninfected MSM, and in
women with cervical cancer, there are no screening recommendations for these groups.
Clearly, studies are needed to better assess the utility of screening in groups other than HIV-
infected MSM. %9

HPV Vaccine in Males

Clearly, if anogenital and oropharyngeal cancers can be prevented with HPV vaccination,
there is a direct benefit to men in HPV vaccination. As noted, most of the HPV-associated
anogenital and oropharyngeal cancers are HPV 16/18 associated and as in women nearly all
external genital warts are associated with HPV 6/11. Recent data were released on the
quadrivalent HPV vaccine trial in men. The trial examined 3463 men aged 16 —23 years.

Adolesc Med State Art Rev. Author manuscript; available in PMC 2011 March 15.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Moscicki

Page 9

Men were excluded if they had a history of external genital warts, genital lesions thought to
be associated with HPV, and >5 lifetime sexual partners. The data showed similar results as
seen in the women with an efficacy rate of 89% in preventing external genital warts in the
per protocol group (received all 3 vaccines and were naive to HPV 6, 11, 16, and 18 at
baseline). In the full cohort who received at least one vaccination and included all subjects
regardless of baseline HPV status, the efficacy was 67%. The FDA approved the
quadrivalent vaccine in men based on this data and ACIP gave permissive recommendations
for boys aged 11-12 years with a recommendation for catchup of males 13-26 years of age.
There was also a substudy within the men's trial examining young MSM. The study enrolled
602 MSM aged 16-26 years of age and found an efficacy rate of 77.5% in preventing HPV
6/11/16/18 AIN in the per protocol group.

CONCLUSIONS

HPV is extremely common in adolescents and likely related to numerous factors including
sexual behavior, immunologic, and biological vulnerability. In addition to cervical cancer in
women, HPV in both men and women has been associated with other anogenital cancers and
cancers in nongenital areas, specifically the oropharynx. The data now show that the
majority of adolescents will clear HPV including HPV-associated lesions such as CIN1 and
CIN2 and that progression to cancer is extremely rare. Most disappointingly, the current
cervical cancer screening technique of cytology does not appear to prevent the few cases of
invasive cervical cancer that occurs in these young women. These data support the
postponement of cervical cancer screening until 21 years of age. In those adolescents
diagnosed with HPV-associated diseases, observation is preferred. Prevention of cervical
cancer and genital warts in adolescents should focus on the successful administration of the
HPV vaccine. The data clearly show that the group most likely to benefit are persons that
have not experienced sexual intercourse. There is also benefit on a personal level for those
who have initiated sexual intercourse but the benefit declines quickly with age and number
of sexual partners.
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