Check for
updates

Human Papillomavirus Infection
and Cancer Risk in Peri-
and Postmenopausal Women
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4.1 Introduction

The most commonly acknowledged complication of human papillomavirus (HPV)
infection is invasive cervical cancer (ICC), to which this infection is a sine qua non
condition. However, the burden of disease associated with HPV is much higher than
that of ICC and its precursor lesions (high-grade squamous intraepithelial lesions
[HSIL] encompassing cervical intraepithelial neoplasia [CIN] 2 and 3) and not limited
to women. Besides benign diseases, even if distressing (genital warts, recurrent respi-
ratory papillomatosis, low-grade squamous intraepithelial neoplasia [LSIL]), HPV
infection is regarded as a necessary cause of a variety of preinvasive/invasive lesions
of the vulva and vagina, penis, anus/perianus, and oral cavity and oropharynx [1].
The risk of cancer and of squamous intraepithelial lesions is related to the HPV
genotype and infection persistence. However, it is still up to debate if a persistent
infection implies continuous detection of the virus or can include latent periods—
translating into a very relative definition of “transient” and “persistent” infection [2,
3]. HPV is the most prevalent sexually transmitted infection (STI) in the world, with
more than 80% of the sexually active women being infected during their lifetime
with at least one genotype [4]—a situation that will definitely change in the future,
as the effects of HPV vaccination start to be noticed. Several factors must interplay,
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as only a minority of infected people develops disease (HPV genotype, age, smok-
ing, other STIs, vaginal microbiome, immunosuppression, hormonal and genetic
factors, etc.).

While HPV infection is more common in younger women, the serious
complications tend to occur at later ages (in the peri- or postmenopause). According
to that, politics of cervical cancer/precancer screening and treatment tend to take
that into account and ponder the risk of being too aggressive (starting screening at
young age, treating CIN2 in women younger than 30 years old), with serious impact
on obstetrical outcomes (for instance, preterm labor or premature rupture of
membranes) against that of missing or not treating significant disease.

As we start anticipating the end of screening, derived from massive vaccination
[5], it must not be forgotten that, even in developed countries, there will be exten-
sive cohorts of unvaccinated women for three or four decades more, which cannot
be neglected by the euphoria of the anticipated elimination of ICC.

Some older women may consider they are not at risk at this stage, as they already
had several screening tests or because they have lost their partners or are in a monog-
amous relationship.

4.2 HPV Epidemiology

Despite the significant geographical variations, global prevalence of cervical high-
risk HPV in young women can be as high as 50% in the early twenties, dropping to
about 10-15% after the age of 25-30 [6]. After that, in developed countries, there is
a slight decrease until the fifth or sixth decades of life, when a new peak is encoun-
tered [7-9]. This peak may be even more pronounced for non-oncogenic (low-risk)
HPV genotypes, which may be explained, in part, by its higher tropism for the
mature squamous epithelial cells, rather than for the transformation zone (TZ) [10].
In less developed countries, the prevalence tends to be higher, and the second peak
is typically absent [11]. One study has clearly shown that the risk of having a posi-
tive HPV test, 3 years after a negative one, is similar between women aged 51 years
and younger ones [12].

The prevalence of HPV16 and HPV 18 seems to be stable after the age of 35 years
old, but, at least in some countries, they are responsible for significantly less cervi-
cal high-grade lesions than in premenopausal women; less aggressive genotypes
seem to play a more important role in older women [13, 14].

While the first peak, in young women, can be attributed to the onset of sexual debut,
the second one may be due to new sexual partners (especially after divorce or widow-
ing), “Viagra effect,” and hormonal milieu (and consequent associated microbiome
changes) or just a consequence of a waning of the immune system (immunosenes-
cence). In the second peak, besides newly acquired infections, there may be a role for
reactivation of older, latent infections. Having had two or more sexual partners, after a
negative HPV test, in postmenopausal women, was associated with an odds ratio of 3.9
(95% CI = 1.2-12.4) of having a subsequent positive test—highlighting the role of
acquisition of new infections for the second peak of prevalence of HPV infection. In
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this same study, having had two or more sexual partners in the past was associated with
a 1.7-fold (95% CI 1.1-2.5) higher likelihood of having a positive HPV test later in life
[10]. In a study by Gravitt et al [9], it was found that women with a higher number of
sexual partners (>5) during their lives were at a greater risk of being HPV positive later
in life—thus supporting the hypothesis of reactivations of HPV infections. Women
entering now the menopause lived their youth after the sexual revolution and, thus, are
likely to have had more sexual partners than the previous generation. This may trans-
late into higher rates of HPV infections and cervical intraepithelial neoplasia than what
has been usually encountered in postmenopausal women.

As we have previously discussed, there is now enough evidence that previous
infections can be reactivated, thus women cannot discontinue screening, even in the
absence of a (new) sexual partner [15]. This concept is important and may be worth
explaining to patients, as it can help, in some cases, to overcome suspicion of infi-
delity or feelings of guilt. On the same way, it can be explained that a negative test
is not always synonymous of absence of the virus but rather that the viral load is
below the defined risk threshold.

The risk of reactivation of HPV at older ages, associated with a lower performance
of diagnostic tests (discussed ahead), has led some authors to theorize that in well-
screened populations, this will translate into a proportional increase in the diagnosis
of ICC, rather than HSIL [9].

4.3  The Interaction of Aging, Hormones, Vaginal
Microbiome, and HPV

In general, 90% of HPV infections clear within a year. There are contradictory data
concerning clearance of HPV in older women, but apparently, the time for clearance
of new HPV infections does not seem to be increased [8, 10, 16]. On the contrary,
regression of cervical intraepithelial neoplasia seems to decrease with the advance
of age: a recent meta-analysis has shown that for every 5 years of age, the odds for
regression decrease 21%, while those of progression increase. These tendencies
were shown to be independent of the grade of the lesion and the presence or not of
a high-risk HPV infection (p < 0.001) [17]. Adding to the effect of age on the
immune system, there is some evidence that the hormonal changes of menopause,
namely, estrogen deprivation, can also contribute to the attenuation of the immune
response and an increase in the inflammatory markers [18, 19]. Despite this, the
CD4 T-lymphocytes population, which has a key role in the regression of intraepi-
thelial lesions, along with CD8+ and CD56+ macrophages, is diminished. The same
is true for B lymphocytes (which contributes to explain the lower efficacy of vac-
cines in older women), as well as for the activity of NK cells [20-22]. It has been
demonstrated that women with a lower immunological response to a challenge with
HPV 16 virus-like particles are at higher risk of developing an HPV infection [15].

Despite the immunosuppression associated with age, the risk of HSIL associated
with a newly identified positive HPV test does not seem to be higher in older
women [23].
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Several studies have associated the use of combined oral contraceptives with
increased risk of HSIL and ICC, assumed to be due to transactivation of viral onco-
genes [24]. Postmenopausal hormone therapy has not been associated with increased
prevalence of HPV nor with increased viral replication, despite a potential role in
modulating the immune response [20, 25]. The EPIC cohort study found a decreased
risk of ICC in women who ever used menopausal hormone therapy (HT) (HR = 0.5,
95%CI 0.4-0.8); longer duration of its use also had a trend toward lower risk [26].
The interpretation of these findings is not straightforward, as women who took HT
are more likely to have attended more routine gynecological appointments and,
thus, more often screened and treated for cervical cancer precursors.

The unopposed use of estrogen was associated with a higher risk of CIN3/CIS
[26] and HPV infection [27]. There is evidence that estrogen receptors o (ERa) are
essential in the initiation of the invasive process. This led to the theory that selective
estrogen receptor modulators (SERMs), namely, raloxifene, can play a role in the
prevention of the progression of HSIL to invasive cancer and even that it can be used
as an adjuvant treatment of ICC [24, 28].

In one observational study, however, the use of intravaginal estrogen cream,
isolated or associated with other modalities of treatment, was associated with rates
of regression of vaginal intraepithelial neoplasia (VaIN) [29]. It should be
emphasized that its use is usually recommended before other treatments, to increase
the thickness and elasticity of the vaginal mucosa.

Given the current knowledge, HPV infection or cervical dysplasia should not
affect the decision to start or discontinue menopause HT, contrary to what has been
previously suggested [30].

In recent years, a staggering amount of information is being gathered showing
that vaginal flora or microbiome plays a key role in the acquisition and persistence
of HPV infection, as well as on the development and persistence of CIN. We are,
however, far from the full understanding of the picture.

Increased vaginal pH, a surrogate for abnormal vaginal flora (AVF) (absent/
severely depleted number of lactobacilli—usually bacterial vaginosis [BV] or aero-
bic vaginitis [AV]) has been associated with a 30% increased risk of HPV infection
and abnormal Pap test, especially in women younger than 35 or older than 65 years
[31]. Data linking BV and mixed flora (most likely AV) to persistence of HPV infec-
tion has led some authors to recommend its screening and treatment, even if asymp-
tomatic [32, 33]. BV is encountered more frequently in women with a Pap test worse
than LSIL (20.5% vs. 13.2%, p = 0.09); moderate/severe forms of AV are signifi-
cantly more common in women with these results (16.9% vs. 7.2%, p = 0.009) [33].

Given that the prevalence of BV seems to steadily increase after menopause, and
persistence/recurrence seems to be very common, this can be another factor posing
these women at risk for HPV acquisition, persistence, or reactivation, as well as
development and progression of intraepithelial neoplasia [34]. It is, however, indis-
sociable from the complex relation between vaginal microbiome and hormones.

Recently, it has even been shown that 3 months after loop electrosurgical excision
procedure (LEEP) for HSIL, there is a decrease in species diversity and that vaginal
microbiome shifts from Prevotella, Leptotrichia, and Clostridium to a L. iners
dominance [35].
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4.4 Vaccination

The anti-HPV vaccines have been proven to be highly efficacious in the prevention
of the infection, genital warts, abnormal Pap tests, and the development of intraepi-
thelial neoplasia and adenocarcinoma in situ (AILS). Although a significant impact is
also expected to be seen in terms of cervical cancer (carcinoma and adenocarci-
noma), there are not yet studies with enough duration to prove it [36].

Most studies have focused on the impact of the vaccines in women under the age
of 26 years old. The few studies enrolling older women (>25 years old) demon-
strated that the efficacy is lower than in younger ones. A recent Cochrane review
concluded that in women 24-45 years old, the rate of CIN2+ associated with
HPV16/18 and any CIN2 is equivalent between vaccinated and unvaccinated women
(RR 0.74 [0.52 to 1.05] and RR 1.04 [0.83 to 1.30], respectively); no conclusions
could be drawn for CIN3 or AIS. If women are selected according to HPV16/18
status, those who are DNA negative still benefited from the vaccine (RR 0.30 [0.11
to 0.81]) for CIN2 associated with these specific genotypes [36].

Previous exposure to HPV and a lower immunological response can explain the
decrease in vaccine impact. It is still not proven that newly diagnosed HPV infections in
older women are indeed associated with a significant increase of relevant disease [10].

The available data does not allow recommending systematic vaccination of
postmenopausal women. However, to those who request it, it is reasonable to offer
the vaccine, as the existing data are reassuring in terms of safety and the potential
benefits seem to last at least for 10 years [37]. Some countries have not licensed the
vaccine for women older than 26 (i.e., USA) or 45 years old (i.e., Canada), thus
making its use beyond these ages off-label eventhough reasonable [38].

Three doses of vaccine should be administred, as in any individual older than
15 years old.

The vaccines have proven to decrease the risk of vulvar and vaginal HSIL, when
given to young girls, an effect that is expected to lead to significant decrease of these
diseases in the future. The impact of vaccination of older women in these conditions
remains unknown [39]. There is no clinical evidence that HPV vaccination will
lower the number of head and neck cancers. However, salivary antibodies have been
identified in the majority of people following vaccination [40, 41].

4,5 Cervical Intraepithelial Neoplasia (CIN)
and Cervical Cancer

Cervical cancer (Fig. 4.1) is the seventh most common cancer among women in
developed countries and the second one in developing countries. Among the 527,000
estimated new cases per year, 444,500 occur where the efficacious preventive tools
(screening, vaccines, treatment of HSIL) are still lacking. This cancer is responsible
for the death of 230,000 women die every year [42]. This, however, is expected to
change if massive vaccination of girls is implemented in those countries—even in
the absence of well-organized screening programs [43, 44]. Several low-income
countries have already shown that high-coverage vaccination is feasible [45].
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Fig. 4.1 Locally advanced
cervical cancer

In countries without an effective screening program, the incidence of cervical
cancer has a sudden rise in the perimenopause years; after that, the incidence keeps
rising with advancing age. In those countries with effective screening, the distribu-
tion is usually bimodal: one peak around 35 years old and a latter one around
65 years old [13, 46] (Table 4.2).

In less developed countries, as the toll of deaths attributable to other infectious
diseases reduces (namely, with the available treatments for human immunodefi-
ciency virus [HIV]), the number of cervical cancers in older women is expected to
increase.

4.5.1 Particularities of Screening

The aging of western countries’ population will lead to a substantial number of
screened women for cervical cancer being postmenopausal. On the other hand, with
mass anti-HPV vaccination, disease will become less prevalent in younger women,
leading to postponing of the age of beginning of the screening programs. In practical
terms, during the next years, there will be an apparent shift of the peak of HSIL [47].

Primary high risk (HR)HPV test for screening is widely acknowledged as the
best way to perform cervical cancer screening, in women older than 25-30 years
old. A few studies have evaluated specifically how Pap test compares to HR-HPV
test in postmenopausal women. The increased rate of parabasal cells, with a higher
nucleus-cytoplasm ratio, along with more or less severe inflammation, partially
explains the increased difficulty in the assessment of the Pap test in hypoestrogenic
women. A Swedish study has shown that screening with Pap test alone misses more
than half of the high-grade lesions detected using HR-HPV test [14]. On the other
hand, as the positive predictive value of the Pap test seems to be lower in older
women, some authors consider that triage with HR-HPV tests of ASC-H and even
HSIL Pap tests can be a useful approach in this age group [48, 49]. Besides the
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added difficulties for Pap test in postmenopausal women (atrophy, inflammation,
regression of the transformation zone to the endocervix [type 3 transformation
zone] [50, 51]), it must be taken into account that the Pap test is highly operator
dependent—in other settings the results could have been dramatically different [52].
A short course of intravaginal estrogens can improve the performance of the Pap
test [53].

Postmenopausal women are more likely to have Pap test without representation
of the transformation zone and/or the glandular epithelium. While some clinicians
feel uncomfortable with these results, studies have shown that as long as it was clas-
sified as negative (NILM), there is no increased risk of missing disease. In the case
of absence of representation of the transformation zone, it is, however, preferable to
perform an HR-HPV test. The result of this test is not at all influenced by the lack
of representation of the transformation zone [54-56].

Cuzick et al., in 2013, presented data showing that HPV triage of LSIL Pap test
is an effective measure to avoid unnecessary referrals for colposcopy. After the age
of 40, only half these tests are HR-HPV positive; HR-HPV negativity successfully
predicted the absence of HSIL [55, 57]. Employing triage of LSIL Pap tests in post-
menopausal women can safely reduce to half the number of colposcopies, which is
highly significant, given the limitations of this exam in this population. Additionally,
in case of positivity, a better risk stratification can be made. The cases that test nega-
tive should be reassessed at 12 months, and if either one or both of the tests (Pap test
or the HR-HPYV test) are positive, the patient should be referred for colposcopy [55].

There is no consensus among different societies on the age to discontinue
screening. Most societies recommend, for previously well-screened women, without
history of HSIL (CIN2/CIN3) or adenocarcinoma in situ, to discontinue it at
65 years old [55, 58]. Some women, however, will be uncomfortable with that or
will feel that the system is giving up on them, because of their age. In opportunistic
(personalized) screening, the benefits of continuing the screening must be considered
and discussed with the woman. A Pap test ASC-US, even if the HPV test is negative,
does not allow stopping the screening [55]. Interestingly, there are data suggesting
that maintaining screening up to the age of 79 years old could lead to a reduction in
ICC of 77-79% in the USA [59]. It has also been shown that long-term survival is
higher, also in older women, if the diagnosis of ICC is made in the sequence of a
screening test, rather than a clinical diagnosis [60]. These issues must be taken into
account, especially with the increase in life expectancy.

According to ASCCP and ACOG guidelines, women with a previous diagnosis
of HSIL or AIS should continue routine screening for 20 years after the treatment or
regression of the lesion, independently of the age at which it occurred and the pres-
ence or not of the cervix [55, 58].

4.5.2 Colposcopy and Treatment of Lesions

Colposcopy is a true challenge in postmenopausal women. Lack of estrogens leads to
thinning of the vaginal and cervical mucosa and capillary fragility (Figs. 4.2 and 4.3)
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Fig. 4.2 Colposcopy of a
postmenopausal woman,
before the application of
acetic acid. Note the pres-
ence of petechiae and easy
bleeding upon touch

Fig. 4.3 Same woman as
in Fig. 4.2, after the appli-
cation of acetic acid

that can lead to discomfort/pain during sexual intercourse and gynecological exami-
nation and easy bleeding upon speculum placement.

As previously referred, it is uncommon to find an active TZ readily visible in the
ectocervix in these women; the rate of poor visibility colposcopies is thus higher.
Up to 44% of the CIN lesions are endocervical in postmenopausal women—and, in
accordance, the rate of positive endocervical curettages is also higher in this age
group [61, 62]. There are limited and sometimes contradictory data on the role of
misoprostol or vaginal estrogens to reduce the number of inadequate colposcopies
in hypoestrogenic women. Short courses (3—6 weeks) of intravaginal estrogens
seem to be more efficacious and associated with a lower rate of adverse effects [53,
63-66].

The role of endocervical sampling and the best way to perform it are controversial.
There is evidence that the use of endocervical brushes has a similar sensitivity and
specificity to that of curettage (Fig. 4.4). The former is associated with less
discomfort and lower number of insufficient samples (0-7.6% vs. 0-22%), but, on
the other hand, grading of the lesions is more difficult, due to the lack of an orga-
nized tissue sample [67—-69]. The role of this procedure is debatable, with studies
finding it to be positive in the range of 1.4-17.9% in women with a good visibility
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Fig. 4.4 Sampling of the
endocervix with a cervical
brush, due to nonvisible
squamous columnar
transition. Notice the
diffuse lack of staining
with iodine solution

of the TZ and up to 57.3% if visibility is poor. Most studies do not favor its use if
the squamous columnar junction is fully visible [69]. It has also been reported that
endocervical curettage can miss 45% of cases of HSIL while having a 25% false-
positive rate [70]. Its role in the study of glandular abnormalities is less debatable,
even though performance may be below the desirable [69].

The lack of an active TZ and the fact that the epithelium is usually thinner
(Fig. 4.3) imply that any acetowhite lesion must be valued in this age group. Some
lesions are not apparent without previous estrogen treatment. Sometimes, in women
taking oral or transdermal HT, that may not be enough for proper vaginal epithelium
maturation and topical treatment may be needed for a proper valuation of the lesions.

The use of Lugol’s iodine solution (Schiller’s test) is of more limited value in
postmenopausal women, especially in those without estrogen HT: the lack of glyco-
gen in the vaginal cells leads to a diffuse light brown to yellow coloration (Fig. 4.4)
that can be mistaken as a negative iodine response.

Like in premenopausal women, excision of the transition zone (TZ) is the definite
treatment for HSIL, significantly decreasing the risk of progression to ICC
(estimated in some series to be as high as 40%, for untreated CIN3 [17]). The risk
of failure of LEEP is usually inferior to 10% [71]. Ablation is usually not considered
as an option in postmenopausal women, given the frequency of inadequate colpos-
copies and the significant rate of invasive disease only diagnosed with the excisional
procedure (up to 4.3%) [72].

Usually, given the characteristics of the TZ, the height of the cone needs to be
bigger than in premenopausal women [73]—and also there is no concern with the
risk of excessive excision and obstetric outcomes. Even though, the likelihood of
positive endocervical margins is higher in postmenopausal women [73, 74].

In case of positive margins, expectant management and a new excision of the TZ
are the recommended options. Expectant management implies a compliant patient
and, preferably, visible squamous columnar junction (even though this may be a
minor issue if HR-HPYV test is being used for follow-up and it is negative). A small
study reported that after repeated excision of the TZ, the rate of residual disease can
be as high as 52.3% [75]. However we can theorize that the rate of positivity prob-
ably decreases with time elapsed between the first and second procedure. Some



62 P. Vieira-Baptista et al.

support the performance of hysterectomy, on the basis that residual disease is com-
mon when it is performed in postmenopausal women, following excision of the TZ,
independently of the status of margins (67.6%) [76]. This, however, does not seem
to correlate with daily practice. It must be kept in mind that long-term follow-up is
recommended in women with history of HSIL, even after hysterectomy, because of
the increased risk of multicentric HPV lesions [77].

In a systematic review and meta-analysis, Arbyn et al. found that the risk of
CIN2+ after an excisional procedure was 0-8% if a follow-up HPV test was nega-
tive and 3—7% if margins were free [78]. These figures leave some room for expect-
ant management in the presence of positive margins, especially if the SCJ is totally
visible post-procedure.

In hypoestrogenic women, cervical stenosis after excision of the transformation
zone is common, thus making the follow-up more complicated. The local use of
estrogens may reduce this complication, with some supporting that it should be kept
for at least 1 year after the procedure [79, 80]. Except for stenosis, the rate of com-
plications seems to be comparable between pre- and postmenopausal women [73].

As in premenopausal women, hysterectomy should not be performed for isolated
treatment/exclusion of HSIL. Besides being a much more complex procedure, with
a much higher rate of associated complications, there is the risk of an undiagnosed
invasive cancer (better managed with more radical surgery).

Follow-up after treatment of HSIL is better accomplished with HPV test, like in
premenopausal women. It is useful to have knowledge of the HPV status prior to the
treatment, namely, because of the uncommon cases of HSIL lesions that test nega-
tive for HPV—in this setting, a negative test would be a false reassurance. The
American Society of Colposcopy and Cervical Pathology (ASCCP) recommends
follow-up to be performed using co-testing (HPV and Pap test) at 12 and 24 months.
After two consecutive negative tests, they recommend that the woman can be dis-
charged for routine screening [55]. Some studies suggest that one single negative
HR-HPYV test after treatment, as early as 4—-6 months, may be considered a test of
cure: the risk of HSIL is similar to that of an HR-HPV-negative woman from the
general population [81-83]. Earlier testing, however, may be associated with a
higher positivity of tests, not necessarily significant. Older women (>67 years)
appear to be at higher risk of subsequent CIN2+, probably deserving a more careful
and longer follow-up [81].

A recent paper from the Dutch nationwide registry of histopathology and
cytopathology found that the 89.018 women with a previous diagnosis of CIN3 had
an increased risk of HR-HPV-associated high-grade lesions and carcinomas of the
vulva, vagina, anus, and oropharynx when compared with 89.018 control subjects.
In particular, the incidence rate ratios were higher for vulvar cancer, 13.66 (93% CI,
9.69 to 19.25); vulvar HSIL, 86.08 (95% CI, 11.98 to 618.08); and vaginal cancer,
25.65 (95% CI, 10.50 to 62.69).

As long-term follow-up still showed increased risk, new strategies for screening
of HPV-related neoplasia, other than cervical ones, must be investigated, validated,
and adopted in this increased risk group of patients [84].
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4.6 Other Lesions
4.6.1 Vagina

High-grade vaginal intraepithelial neoplasia (VaIN) (VaIN2 and VaIN3) is
considered the malignant precursor of vaginal cancer. It is usually asymptomatic
and HPV-related, mostly with HPV16 (>50% of the cases) [85]. Although its
incidence has been reported to be increasing in the last decades, especially in
younger women, it is still a rare lesion—100 times less frequent than CIN [86, 87].
That increase, however, may not be real, but rather just translating better screening
methods, more awareness, and higher compliance with screening guidelines (for
instance, maintenance of follow-up in hysterectomized women with a diagnosis of
HSIL). Screening for VaIN or vaginal cancer should not be kept in hysterectomized
women, without a previous history of HSIL.

Vaginoscopy, independently of the presence or absence of the cervix, is more
complicated than colposcopy, more time consuming, and associated with more dis-
comfort. Previous treatment with topical estrogens is mandatory before performing
vaginoscopy in postmenopausal women. Typical patterns of LSIL or HSIL are dif-
ficult to establish, implying that, in doubt, a biopsy is needed. ValN is located in the
upper third of the vagina 80% of the time and usually is multifocal [88]. Vaginoscopy
should be performed by experienced colposcopists [89].

The risk of progression of vaginal HSIL to invasion is low (3%), and vigilance
rather treatment seems to be a relatively safe option [90]. The use of vaginal imiqui-
mod seems to be an efficacious and relatively safe choice, but further studies are
needed before it can be assumed as a first-line option for treatment [91, 92].
However, independently of the chosen treatment modality, recurrence is very com-
mon, especially in women with multifocal disease [88].

Primary vaginal cancer is one of the rarest gynecologic malignancies, representing
2% of the total number of it. Its incidence is of around 7:1.000.000 women/year [93,
94]. At least 50% of the vaginal cancers of squamous origin are HPV-related,
especially with HPV16; HPV18 seems to play a minor role in this neoplasia. A his-
tory of previous cervical cancer and/or pelvic irradiation is also common. Other
studies have linked previous hysterectomy (in some series in up to 40% of women)
and surgical menopause to this neoplasia [85, 93, 95]. Those with a VaIN history
following a hysterectomy tend to be older [85].

4.6.2 Vulva

4.6.2.1 Warts

Genital warts or condyloma acuminata are not exclusively found in the vulva, but
this location is the most common and is associated with higher levels of psychologi-
cal suffering [96]. It affects less than 1% of the whole population. It is more preva-
lent in young people (peaking at the age of 20-24 years old) and rare in
postmenopausal women [97-99].
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Their presence is frequently asymptomatic but can also manifest by itching and
burning or, less frequently, by bleeding. Most frequently, it presents as a cauliflower-
like, skin-colored to pink tumor. Lesions are usually multiple and can involve mul-
tiple organs; it can measure a few millimeters or, especially in immunosuppressed
patients, can measure several centimeters.

The use of acetic acid in the vulva to identify warts is controversial, as it is non-
specific of HPV infection. Its use by practitioners who are not aware of this
frequently leads to overdiagnosis and overtreatment [100], with potential
psychological and physical consequences.

Most of the cases are caused by low oncogenic risk HPV genotypes—HPV6 and
HPV11 are responsible for at least 80% of the cases. HPV16 can be involved in up
to 10% of cases—which could partly explain the decrease in genital warts noticed
in adolescents vaccinated with the bivalent vaccine [101, 102].

Especially in older women, a biopsy may be needed to exclude intraepithelial or
invasive disease. Screening for other STIs should be performed, and investigation of
immunosuppression should be considered in older women.

4.6.2.2 Vulvar Intraepithelial Neoplasia and Cancer

Vulvar cancer accounts for approximately 3—-5% of all gynecological malignancies,
with an incidence rate of 2.4 new cases per 100,000 women per year, and represents
0.4% of all new cancers in the USA [103]. The most common histology (almost
90%) is squamous cell carcinoma of the vulva. Other rare histotypes include mela-
noma, adenocarcinoma, invasive Paget disease, basal cell carcinoma, and sarcoma
[104]. Similar incidence rates have been observed in western countries, following a
slight preference for white race compared to black and Asian race [105]. Several
authors have reported an increase in the overall incidence rate in many countries.
Specifically, in Germany, Buttmann-Schweiger et al. observed a doubling in the inci-
dence rate from 1.7 to 3.6 new cases per 100,000 women per year from 1999 to 2011
[106]. In Denmark, a 1.97% per year increase in the incidence rate between 1978 and
2007 has been reported [107]. This trend has been confirmed also in the USA: a 1.0%
per year increase in the incidence between 1973 and 2004 [108, 109]. Some authors
noticed that this increase has been more pronounced in women below 50 years.
Especially in Germany and Denmark, but also in Australia, there was a significant
84% increase in patients below 60, with a substantial stable rate in those older than
it; however in the USA, such a pattern was not noticed [106, 107, 109, 110].

These epidemiological data underline the importance of the ISSVD (International
Society for the Study of Vulvovaginal Disease) in vulvar disease terminology [111].
Since its foundation in 1970, the ISSVD set the terminology of preneoplastic vulvar
lesions as one of its missions, with dedicated committees composed by gynecolo-
gists, pathologists, dermatologists, and other specialists. It is clear from the different
ISSVD vulvar disease's classifications that not only preneoplastic lesions must be
distinguished from nonneoplastic ones, but also that in the former there are different
origins (squamous and non-squamous epithelial origin). As a final point, among vul-
var squamous intraepithelial lesions (VSIL), ISSVD always underlined the two dif-
ferent precursor lesions of invasive squamous cell carcinoma of the vulva [112].
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The most recent ISSVD classification has been published accordingly with these
points: VHSIL (vulvar high-grade squamous intraepithelial lesion) is the precursor of
HPV-related vulvar squamous cell carcinomas (VSCC), and differentiated VIN (vul-
var intraepithelial lesion) is the precursor of non-HPV-related VSCC [113] (Table 4.1).
The VSIL classification includes VLSIL (vulvar low-grade squamous intraepithelial
lesion), and it clearly underlines that it includes flat condyloma or HPV effect and it is
not precancerous and does not need to be treated, unless symptomatic.

The two types of VSCC and its precursors differ in epidemiology, clinical
presentation, histopathology, and molecular profile.

HPV-unrelated VSCC (Fig. 4.5) accounts for more than 70% of the cases, while
its underdiagnosed precursor, differentiated VIN (DVIN) (Fig. 4.6), represents less
than 10% of all diagnosed VSIL [114]. These neoplasms occur at an older age, in
patients with a long-lasting history of itching and burning, in a background of
chronic dermatologic disease, in most instances lichen sclerosus or lichen planus.
HPV-unrelated VSCC and DVIN will not be prevented by HPV vaccination. Only

Table 4.1 2015ISSVD LSIL of the vulva (vulvar LSIL, flat condyloma,

Terminology of vulvar SILs or HPV effect)

(from Bornstein et al. [113]) HSIL of the vulva (vulvar HSIL, VIN usual type)
DVIN

SIL squamous intraepithelial lesion; LSIL low-grade SIL;
HPV human papillomavirus; HSIL high-grade SIL; VIN vul-
var intraepithelial neoplasia; DVIN differentiated-type VIN

Fig.4.5 Vulvar cancer.
Notice the background
of lichen sclerosus
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an appropriate examination of the vulva, and biopsy with no delay in suspect cases,
can increase DVIN diagnoses, reducing the incidence of invasive cancer.

VHSIL, on the other hand (Fig. 4.7), occurs at younger ages: van de Nieuwenhof
etal. found in a series of 1,893 cases of VSIL a median age of 47.8 years (Table 4.2).
In this same study, it was described that the incidence almost doubled (from
1.2/100.000 to 2.1/100.000) from 1992 to 2005 [115]. Increasing age in VHSIL

Fig.4.6 Differentiated
VIN, in a background of
lichen sclerosus

Fig. 4.7 Vulvar high-
grade squamous
intraepithelial neoplasia

Table 4.2 Age of diagnosis of intraepithelial lesions and invasive cancer

HSIL (-IN2 or IN3) Invasive cancer
Cervix [17, 154, 155] 25-41 years old 35-55 years old (>15% in women
older than 65 years old)
Vagina [88, 93, 94] VaIN2—47.2 years old 65-80 years
VaIN3—61.8 years old
Vulva [39] 4044 and >55 years old 55-75 years
Anus [142, 145, 156, 157] 4349 years old 55-65 years old
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Fig. 4.8 Vulvar squamous
cell cancer, HPV-related

patients is associated with higher risk of subsequent diagnosis of VSCC (2.7% if
<29 years vs. 8.5% if>75 years) and shorter time of progression (50 months for the
<29-year group vs. 25 months for the >75-year group) (Fig. 4.8) [116].

Older age is statistically associated with increased prevalence of stromal invasion
in patients undergoing surgical excision after an office biopsy of VHSIL (4.2% in
patients younger than 42 years, 10.8% in patients between 43 and 62 years, and
18.3% if older than 62 years) [117].

VHSIL can be located around the introitus, often involving the labia minora and
majora. They are usually elevated, sharply defined lesions with normal surrounding
skin/mucosa. Lesions can be brownish, white, or red (Fig. 4.5).

HPV16 is the most prevalent HPV type in VHSIL (about three-quarters of all
HPV-positive cases), followed by HPV 33 and HPV18 [114] confirming the poten-
tial of nine-valent HPV vaccine to eradicate the majority of VHSIL [5].

Multifocality (more than one lesion on the vulva) and multicentricity (involvement
of vagina, cervix, and/or anus as well as the vulva) are common and indicate a
decreased immune response to HPV infection, with the same HPV type involved in
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all the lesions [116]. Younger patients have a higher risk of multifocal lesions (59%
in women aged 20-34 and 10% in patients >50 years of age), but older patients have
more often intraepithelial lesions at uncommon sites (vagina, anus, and periurethral
region) [118].

Treatment of DVIN must be surgical excision, as it has a high potential of
progression and it can occur in a very short time. These women must have a close
follow-up, as there is a high risk of recurrence [119-121].

Therapy of VHSIL has to take into account (1) characteristics of the lesion (size,
configuration, location, multifocality, and multicentricity); (2) characteristics of the
patient (age, general condition, symptomatology, associated disease, psychologic
issues, work environment, and reliability to follow-up); and (3) available resources
and medical skills [122].

Surgery still represents the standard of treatment, with similar results and
recurrence rate independent of the technique used (cold knife, LASER,
radiofrequency surgery). Many medical treatments have been attempted to avoid
surgery in these women. To date, no medications are approved by the Food and
Drug Administration (FDA) for this purpose. Several randomized trials have shown
imiquimod to be a promising therapy in selected patients [123, 124]. Anyway when,
in controlled studies, conservative treatments of VHSIL are chosen, it is of utmost
importance to exclude the presence of foci of stromal invasion that exposes patients
at risk for metastatic spread to lymph nodes (higher risk if older patients or
periclitoral localization) [117].

In the treatment of invasive VSCC that typically occurs in the seventh decade,
when comorbidity is common, various conservative and individualized approaches
have been proposed to reduce the risk of mutilating en bloc surgery while maintain-
ing oncological radicality and not compromising patients’ recurrence-free survival
[125-127].

Based on the 1983 definition proposed by the ISSVD, FIGO stage Ia or
superficially invasive carcinoma identifies tumors invading the stroma to a depth no
greater than 1 mm, with extremely low risk of lymph nodes metastases. These are
the only cases where surgical assessment of nodal status can be omitted [128].

For stages higher than Ia, separate incisions for vulva and groins are now
considered a standard approach. Radical removal of the tumor can be achieved
through a local excision, removing 1-1,5 cm of clinically clear surgical margins in
extension and a depth reaching the perineal membrane; the results of this approach
are comparable to those of total vulvectomy [129].

Lymph node status is the single most important predictive factor for survival; and
nodal recurrence is lethal within 2 years in most patients [130]. The different
approaches to inguinofemoral lymphadenectomy must match correct nodal assess-
ment and reduced immediate and long-term morbidity [131].

Sentinel lymph node dissection (SLND) seems to be reliable and safe in early
disease [132]. This technique requires specific equipment, a multidisciplinary team
(medical physicists and nuclear medicine physicians), and a learning curve for the
surgeon. As a consequence, SLND should not be routinely employed by surgeons
outside referral centers.
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In locally advanced disease [133], new regiments of chemotherapy combined
with radio/brachytherapy are promising therapies for this group of patients that usu-
ally has a very poor 5-year survival rate [134-137].

There is increasing evidence that HPV-associated VSCC are less aggressive.
Recent studies are focusing on pl6 overexpression as a prognostic biomarker in
VSCC [138]. Other studies showed significant association between p16 expression
and improved survival [139, 140].

These promising results have no current impact in the treatment of HPV-
associated and HPV-independent VSCC [141], and further cooperative studies are
needed to establish HPV status as prognostic factor as in patients with oropharyn-
geal, anal, and cervical cancers.

4.6.3 Other

4.6.3.1 Anus

Anal cancers are rare (2:100,000 women), but its incidence, and especially that of
anal HSIL, has been rising in last decades. Around 90% of anal cancers are HPV-
related, having anal HSIL (anal intraepithelial neoplasia [AIN]2-3) as its precursor
[142-145]. Anal and cervical cancer share several features, including the existence
of a transformation zone, highly susceptible to HPV infection.

While its prevalence is higher in men who have sex with men and immunosuppressed
people, the higher number of diagnosis is performed in women—most of them
postmenopausal [146]. Women with history of another HPV-related cancer have a
three times higher risk of developing an anal cancer [143]. Screening strategies for anal
cancer are not yet widespread. In women, the following are likely to benefit from anal
cancer screening: HIV patients, organ transplant recipients, past or current history of
other intraepithelial neoplasia or cancer (cervical, vaginal, vulvar, or multiple) [142].

Anal cytology seems to be a good option to perform screening in high-risk
populations; its low sensitivity precludes its use in low-risk populations. Sampling
can be done using a moistened Dacron swabs or cervical brushes. For an optimal
specimen, it should be introduced about 4-5 cm into the anal canal and rotated.
Classification of the specimens is made according to the Bethesda classification for
cervical cytology [142]. The threshold for high-resolution anoscopy is ASC-US.

4.6.3.2 Head and Neck
The list of risk factors for head and neck cavity cancers has included, as most relevant,
smoking and alcohol consumption. However, cancers from the oropharynx (tonsils and
base of the tongue) do not share these risk factors but rather are HPV-related—espe-
cially with HPV16—which is the isolated genotype in 90% of the cases. They have a
better prognosis and a better response to chemotherapy and radiotherapy [147, 148].
The relation between HPV and oral cavity cancers in other sites is less clear [149].
While the incidence of other head and neck cancers has been decreasing, in parallel
with the decrease in smoking, the ones possibly associated with HPV infection are on
the rise. Currently, the latter may represent at least half of the cases [150].
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The prevalence of HPV in the mouth ranges between 2 and 8%, with HPV16
being the most prevalent. The infection is less prevalent in women and more fre-
quent in those who engage in oral-genital sex, who are immunosuppressed, or
smokers [149]. The reservoir for the infection seems to be the gingival junction
[149, 151].

Woon et al., in line with the terminology used for the anus and lower genital
tract, have recommended the use of the designation “HPV-associated oral intraepi-
thelial neoplasia” for the dysplastic changes related to HPV and found in the mouth
and associated with increased risk for invasive cancer [152].

Currently, there is no recommendation to screen for oral HPV, and no HPV tests
have been approved by the FDA for that effect. In a systematic review of studies
involving HPV-positive head and neck cancers, the sensitivity of HPV tests was
limited (72%, 95% CI 45-89%) [153].

4.7 Conclusion

The burden associated with HPV infection goes far beyond that of cervical cancer.
There are lots of suffering—both physical and psychological—associated with this
infection. A simple positive HR-HPV test, even in the absence of lesions, can raise
several questions and doubts. The practitioner must be prepared to give these
answers, finding balance between tranquilizing the patient and, at the same time, not
missing relevant disease.

Older women may feel not to be at risk for HPV infections, if they are on a
monogamous relationship or have no sexual partner. However, the role of latent and
reactivated infections is more and more acknowledge and precludes stopping the
screening, even in these patients.

As we anticipate the end of cervical cancer, as a consequence of HPV vaccination,
in the next decades we will still have large cohorts of unvaccinated women. Any
future programs must take this into consideration.
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