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Summary

Human papillomavirus (HPV) is definitely recognized as the
necessary cause for the development of cancer of the uterine cervix
and the detection of HPV-DNA in cervical samples is demonstrated
to own a significantly higher sensitivity towards preneoplastic lesions
than conventional cytology (Pap test). Screening, management of
atypical Pap tests and follow up of treated patients, represent the
optimal settings where HPV-DNA testing has been demonstrated
of clinical value. Atypical Pap tests account for cases in which
the cytological alterations cannot clearly be attributed neither to
negative nor to positive cytology; in these cases HPV-DNA testing
has been demonstrated to have a sensitivity very close to 100%
in identifying patients with an histologically proven intraepithelial
preneoplastic lesion of high grade (CIN2-CIN3). Despite this,
specificity of HPV-DNA positive testing lacks of significance and
the referral rate to second-level colposcopy is too high. Different
options have been tested to improve the specificity and the overall
performance of HPV-DNA testing in cases of equivocal cervical
cytology; the present paper aims to collect and present data from
the recent literature, in order to better clarify the present state of the
art in this particular aspect of cervical cancer prevention.
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Introduction

Cervical cancer is the third malignancy for frequency in women
worldwide. It also represents the second most common cancer and
the second most common cause of cancer-related deaths in women
in developing countries [1]. Among causal agents, different sexually
transmitted pathogens, such as bacteria (Chlamydia trachomatis),
protozoa (Trichomonas vaginalis) and viruses (herpes simplex virus
type 2) have been implicated and studied, until in the early 1980s,
Zur Hausen identified human papillomavirus (HPV) in biopsies of
cervical cancer. However, only in the late 1990s HPV was convincingly
established as a common sexually transmitted infection with potential
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risk of carcinogenicity towards the female cervical cells [2]. It is now
widely accepted, and strong evidence exists, that nearly 100% of
cervical cancer cases test positive for HPV [3], and that the persistence
of cervical infection with high-risk HPV genotypes represents the
most important risk factor for the development of cervical cancer
and its immediate precursor lesion, cervical intraepithelial neoplasia
(CIN). Cervical cancer prevention strategies mainly rely upon
cytological screening (Pap test) and, according to this, the incidence
of invasive cancers of the uterine cervix has dramatically decreased
in countries were screening programs have been realized on a large
scale. In recent years, prevention of cervical cancer has changed
its target, focusing the efforts towards the identification of women
at high risk for developing cervical cancer rather than women with
preinvasive lesions; in this view, HPV testing has strongly emerged
as a powerful tool to detect oncogenic viral strains long before the
neoplastic transformation would occur.

HPYV and cervical cancer pathogenesis

Human papillomavirus (HPV) is a non-enveloped double-
stranded DNA-virus that belongs to the Papillomaviridae family [4].
More than 150 different HPV genotypes have been isolated and more
than 40 of these subtypes can infect the female genital epithelial and
mucosal surfaces, such as the uterine cervix [5]. Among these, high-
risk (e.g. HPV16 and 18) and low-risk genotypes (e.g. HPV6 and
11) can be distinguished, the first involved in the transformation to
cervical cancer and the latter mainly associated to the onset of benign
genital warts. The HPV virion is composed by 8-kb circular genome
that is enclosed in a capsid shell which comprises a major (L1) and
minor capsid protein (L2). The genome also encodes for several early
genes (E1, E2, E4, E5, E6 and E7) that enable viral transcription and
replication and interact with the host genome [6,7]. In the majority
of immunocompetent individuals, the viral genome does not interact
with the host cells nuclear DNA, resulting in a transient and subclinical
infection (resolving within 1 year in 70% of cases and within 2 years
in about 90% of cases) [8]. However, it is not clearly understood why
HPV infection is spontaneously cleared in certain individuals while
progresses towards more severe lesions in others. The host immune
system has been demonstrated to play a key role in this issue. The
recognition of a causal link between HPV and cervical cancer, along
with the understanding of the epidemiology and natural history of
HPYV infection, has led to a new model for cervical carcinogenesis: 1)
HPV acquisition, 2) HPV persistence (vs clearance), 3) progression
to precancerous lesions, and malignant invasion [6-9]. The natural
history of HPV-induced cervical carcinogenesis begins with the
primary infection of the proliferating/differentiating basal cells of
the squamous cervical epithelium. If the infection is determined by
a high-risk HPV type and if the host local and systemic immune
response fails to control and clear the infection, HPV infection
persists accumulating genomic instability and leading to neoplastic
transformation of the epithelium. These phenomena are influenced
by the viral genome integration within the genome of the epithelial
cells, resulting in an interruption of the genes encoding for E1 and E2.
These genes encode proteins which have a crucial role in regulating
the expression of E6 and E7. The increasing expression of the viral
oncogenes E6 and E7 abrogate cell cycle control and apoptosis
mechanisms, signaling the transition from a viral infection to a
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malignant process. Further genetic alterations involving the loss of
tumor suppressor genes and changes in cellular growth modulation
result in the progression from CIN lesions to overt malignancy [9].
As previously detailed, two different subgroups of HPV's have been
identified: high-risk HPVs and low-risk HPVs; high-risk types only
have biological relevance in the onset of cervical cancer, as only these
types present integration of their DNA in the host cells promoting
neoplastic transformation. HPV16 is the most carcinogenic HPV
genotype and accounts for approximately 55% to 60% of all cervical
cancers. HPV18 is the second most carcinogenic HPV genotype,
accounting for approximately 10% to 15% of cervical cancers [10].
Approximately 10 other HPV genotypes [11-19] are correlated
with the remaining 25% to 35% of all cervical cancers. HPV18
causes a greater proportion of glandular cancers, adenocarcinoma
and adenosquamous carcinoma, than squamous cell carcinoma
(approximately 32% vs 8%, respectively) [20]. The persistent infection
of high-risk genotypes determines significant risk of developing
precancerous lesions, compared to others HPV types. One-year
[21] and 2-year HPV persistence [22] especially by HPV 16, strongly
predict CIN3 or more severe diagnoses (CIN3+) in the subsequent
years (e.g. a 20%-30% risk of CIN3+ over 5 years). Untreated CIN3
has a 30% probability of becoming invasive cancer over a 30-year
period, while only about 1% of treated CIN3 will progress to invasive
cancer [23].

HPYV testing in cervical cancer prevention

Cervical cancer screening began in the 1950s with the
introduction of the Papanicolaou smear, which has to be considered
a milestone in cancer prevention efforts. Cytologic screening has been
very successful in significantly lowering cervical cancer incidence
and mortality in countries where good-quality screening is available;
however, the overall performance of Pap test is characterized by
a very high specificity (>90%) but a significantly lower sensitivity
(50-60%). Thus, the rate of false negative tests is actually considered
unsatisfactory in terms of screening success. The issue of improving
the sensitivity of cervical screening is one of the most debated
among clinicians and researchers of the last ten years. An increased
understanding of the association between HPV and cervical cancer
risk has led to the development of several molecular tests for HPV
that offer increased sensitivity albeit lower specificity compared with
cytology [24]. Moreover, HPV tests may better forecast which women
will develop CIN3+ over the following 5-15 years than cytology
[25-28]. Twenty years have now passed since the first studies using
human papillomavirus (HPV) testing began in clinical settings. As
a result, the American Cancer Society (ACS) guidelines for the early
detection of cervical cancer included HPV-DNA testing in its review
and update in 2002 [29,30]. Since that time, several studies have been
published supporting changes to recommended age-appropriate
screening as well as the management of abnormal screening results;
all the results are consistent in demonstrating the superior sensitivity
of HPV testing compared to cervical cytology [31]. Thus, it became
clearly evidenced that HPV-DNA detection results in predicting the
risk of cervical cancer and its precursors, better and in advance than
cytological or colposcopic abnormalities, which are “signs” of HPV-
correlated transformation of cervical tissues. Today, the validated
use of HPV-DNA testing essentially covers three different situations:
1) cervical screening 2) management of atypical (ASC-US) cytology
and 3) follow up after treatment of preneoplastic lesions (CIN) [31].
According to published data, screening and follow up after treatment
seem to have reached some kind of definite management with the use
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of HPV-DNA testing, while the “borderline” category of atypical pap
smear still deserves attention and is object of increasing interest and
speculations.

The atypical Pap smear

Communication to women of uncertain or equivocal findings at
the Pap test, such as minimal cytologic squamous atypia, and their
clinical significance have been among the greatest challenges related
to the Pap test throughout its history. These cells share some but not
all of the cytologic features of cancer precursor and are not easily
distinguishable from inflammatory or reactive changes. In 1998,
Kinney demonstrated that these cytological abnormalities harboured
a high percentage of high-grade dysplasia [32]. In the original
classification system, developed by Papanicolaou, these “abnormal”
cells have been included in the class II category, within five degrees
of classes including progressively more high-grade alterations, from
normal cytology to the detection of cancer. The class II comprised
reactive and reparative changes, koilocytic atypia, inflammation,
non-specific atypia and other specific infections besides HPV [33].
A revised classification of cytologic abnormalities was introduced
in 1988 with the Bethesda system. This led to the dismantling of
Papanicolaou classes: the inflammatory and reactive findings were
included in the category of “within normal limits” cells, while the
koilocytic atypia and mild dysplasia were combined in the termed
“low-grade squamous intraepithelial lesions” (LSIL). The other
class II benign atypia were included in the new category “atypical
squamous cells of undetermined significance” (ASCUS) which
represented a diagnosis of exclusion when cytopathologic findings
were not definitely clear-cut to allow a more specific diagnosis. Smear
characteristics may be “favour reactive” or “favour dysplasia” [34]. In
2001 the terminology was revised and “undetermined significance”
(ASC-US) and “high-grade dysplasia cannot be excluded” (ASC-H)
were introduced. This was done with the aim of better describing
cellular changes that do not fulfill criteria for HSIL cytology, but for
which a high-grade lesion cannot be excluded [35]. The Bethesda
system also introduced a new category for atypical glandular cells
termed “atypical glandular cells of undetermined significance”
(AGC-US), which was previously included in Papanicolaou class II
as a vaguely defined category of endocervical glandular atypia. The
risk of detection of a histological high-grade squamous intraepithelial
lesions (HSIL) is 2-3 times greater in the follow up of AGC-US than in
that of an ASC-US or LSIL Pap smear [36]. Nowadays, the diagnosis
of ASC-US should be expected in no more than 5% of all performed
cervical smears or should not exceed 2-3 times the rate of SIL [37,38].
A rate exceeding these parameters is likely due to an overreading
benign reactive and inflammatory change in atypia. Approximately
5% of all ASC diagnosis are ASC-H lesions [39], while an AGC-US
diagnosis is reported in the 0.13-0.8% of all Pap smears [11,40].

HPV-DNA testing in ASC-US management

The triage of ASC-US cytology has been the first validated
clinical application of HPV-DNA testing approved by the FDA [12].
As already mentioned above, cytologic interpretation of ASC-US
represents a category of morphologic uncertainty. It means “some,
but notall” of the features of an LSIL and as such, includes both poorly
sampled and poorly represented LSIL and the many morphologic
mimics of LSIL. Because of its equivocal nature, it is a much lesser
reproducible diagnosis than other cytological abnormalities and
is frequently associated with spontaneously resolving, self-limited
disease or no disease at all. The current American Society of
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Colposcopy and Cervical Pathology (ASCCP) recommendations [41]
for the management of ASC-US cytology indicate the use of HPV-
DNA testing in these cases to better stratify the risk of development
of cervical cancer precursor lesions. In fact, atypical squamous cells of
undetermined significance and LSIL cytology represent an important
clinical issue, as 15-20% of these lesions may be histologically
positive for a high-grade preneoplatic lesion of the cervix (CIN2+)
[13]. According to a recent meta-analysis, the absolute risk of
underlying high-grade cervical intraepithelial neoplasia (CIN2
and CIN3+) among women with ASC-US cytology is, on average,
9-10% for CIN2 and 4-5% for CIN3+. For women with LSIL, these
risks are about 1.5 to 2 times as high [42]. Therefore, it is essential
to triage and select women who need more intensive follow up
among those with ASCUS and LSIL cytology. Several studies have
evaluated the efficacy of HPV testing as a triage tool for atypical pap
smear. Manos evaluated one of the most widely performed test for
HPV-DNA detection in cervical samples, the HC2® test, (Hybrid
Capture 2 - QIAGEN Inc., USA) after an ASC-US cytology and
demonstrated that the HC2® sensitivity for the detection of CIN2+
lesions in comparison to repeated Pap smear was 89.2% versus 75.8%
[43]. Schiffman and Adrianza from the National Cancer Institute
(NCI), coordinated the largest government-funded randomized trial
on abnormal Pap test management, the ASCUS/LSIL Triage Study
(ALTS) [44]. The purpose of this large multicenter randomized trial
was to evaluate whether ASC-US would have been most efficiently
and safely managed by referral to immediate colposcopy, by repeated
Pap test or by HPV-DNA testing. In this setting of almost 3,500
women, sensitivity rates for CIN3 and colposcopy referrals rates
were 53.6% and 100% for immediate colposcopy, 54.6% and 12.3%
for repeated cytology, and 72.3% and 55.6% for HPV-DNA triage,
respectively; these results were demonstrated to have statistical
significance [26]. Of note, it was found that a single enrollment HPV-
DNA test identified 92.4% of the women affected by a histologically
proven CIN3; repeated cytology would have required two rounds
of follow up to achieve a similar sensitivity (95.4%), referring 67.1%
of women to colposcopy [26]. This trial, as confirmed also by other
similar studies, demonstrated that HPV-DNA testing for ASC-US
triage had a significantly higher sensitivity for CIN 3+ than repeated
cytology. Based upon these results, both the American Society for
Colposcopy and Cervical Pathology (ASCCP) consensus guidelines
and European Guidelines, actually reccommend HPV-DNA testing as
a viable options for the management of ASCUS [14,45,46]. ASC-H
cases management, because of their higher risk of hiding high-
grade lesions or cancer, are best referred to immediate colposcopy
irrespective of the HPV testing result [36].

HPV-DNA testing in LSIL management

In the case of baseline LSIL cytology, however, as many as 80%
of women in the ALTS trial were found to be HPV positive; in this
group, HPV-DNA testing fails to discriminate between clinically
insignificant cytological abnormalities and those representing
true cervical cancer precursors [44]. The ALTS trial, as well as a
meta-analysis of published studies [47] and data from a very large
randomized italian study, the New Technologies for Cervical Cancer
screening group (NTCC) [48], concluded that HPV testing was of
no value in managing women with LSIL cytology. As a matter of
fact, the American Society for Colposcopy and Cervical Pathology
recommends that all women with LSIL cytology should undergo
immediate colposcopy instead of HPV testing [45].
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HPV-DNA testing in AGC-US management

Despite in case of an AGC-US cytology the risk of a high-grade
lesionishigher thanin case ofan ASC-US smear, the majority of women
are not found to have a neoplastic disease. However, considering that
squamous dysplasia, AIS (adenocarcinoma in situ) and cervical cancer
are found in 20-50% of AGCUS, all women are usually referred to
immediate colposcopy, and if over 35 years they are also referred to
hysteroscopy with endometrial biopsy [49]. In these situations, the
use of HPV-DNA testing is more controversial and unclear, because
patients are immediately referred to colposcopic evaluation (due to
the higher risk for cancer), and because this cytological diagnosis is
very rare. Ronnett reported a positive predictive value and sensitivity
of HPV-DNA testing for all high-grade glandular and squamous
lesions of 41% and 94% respectively, compared to 22.7% and 62.5%
for repeated cytology [15]. In this context, the utility of HPV-DNA
testing may be linked to an increased reassurance that no significant
disease have been missed when the colposcopic and hysteroscopic
evaluation are negative, whereas a positive HPV-DNA testing may
require due diligence.

Limits of HPV-DNA testing

As described before, HPV-DNA testing provides the major
advantage of significantly improving the sensitivity for the detection
of histologically confirmed CIN2/CIN3 in the triage of ASCUS
cytology; this is reported to be as high as 85-100% according to
published series. However, this high sensitivity almost always
corresponds to a low specificity (~60%) and low positive predictive
value (PPV) [42], determining high referral rates to second-level
colposcopy and biopsy. Meta-analyses including trials that followed
the ALTS study confirmed the same findings in terms of higher
sensitivity for detection of CIN2/3 of HPV-DNA testing compared
to repeated cervical cytology (95% vs 82%), but found a moderate-
poor specificity for both approaches (67% and 58%, respectively). The
Trial Of Management of Borderline and Other Low grade Abnormal
smears trial (TOMBOLA) [50] started in 1999 and was a 7-year,
multicentre trial run from Dundee, Aberdeen and Nottingham. It
evaluated the contribution of HPV-DNA testing to the effectiveness
and efficacy of the existing procedures for the management of
women with borderline cytological results. The cross-sectional and
longitudinal results of the TOMBOLA trial partially contrast with
those from the ALTS study. The sensitivity for prevalent CIN2+ and
CIN3+ was substantially lower in the TOMBOLA trial compared
with the ALTS study results and the following meta-analysis; this
may be explained by differences in specific HPV-DNA testing assay
sensitivity or differences in outcome assessment. In the TOMBOLA
trial no significant interaction was found by study arm between
CIN2+ detection in HPV-positive compared with HPV-negative
women (similar relative risks). The authors interpreted their data
as evidence for not recommending more aggressive management
for HR-HPV-positive women. The TOMBOLA trial results do not
support guidelines recommending HPV-based triage of women
with equivocal cervical cytology because of the high number of
false positives cases. For triage of LSILs, the situation is less clear.
In conclusion, these results may be reassumed stating that although
HPV-DNA testing-based triage increases sensitivity compared
with repeated cytology, its specificity remains low for the triage of
borderline (ASCUS) cases.

Improving HPV-DNA testing specificity

Several studies have considered different options in the attempt
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of increasing the tests’ specificity; positive effects upon tests’
performance by increasing the age at which testing is performed
and HPV genotyping are among the most widely studied [51]. In a
meta-analysis that considered a total of 20,810 women, Khan et al.
[52] showed that the 10-year cumulative incidence of CIN3 or worse
was 17.2% (95% CI - 11.5% to 22.9%) among HPV16+ women and
13.6% (95% CI - 3.6% to 23.7%) among HPV18+16— women, but
only 3.0% (95% CI - 1.9% to 4.2%) among women HC2® positive
but negative for both HPV16 and HPV18; the 10-year cumulative
incidence among HC2® negative cases was 0.8% (95% CI - 0.6% to
1.1%). A sub-analysis among women aged > 30-years with normal
cytology at enrollment strengthened the observed risk differences.
The authors concluded that HPV-negative women at baseline were
substantially less likely to develop high-grade CIN over 10 years of
follow up than women who were HPV-positive. The risk was higher
with HPV16 and 18 subtypes and lower with other HPV types. In
terms of prognostic significance, HPV genotyping identifies about
one-tenth of women at risk of developing CIN2+ disease, and a
closer follow up has been recommended for this subset. The 2012
guidelines of the American Society of Clinical Pathology (ASCP)
stated that among cytology-negative women aged > 30-years who
test HPV-DNA positive (for any of the HR-HPV types detected by
the HR-HPV assays), molecular genotyping assays detecting HPV16
and 18 would be clinically useful for identifying cases to be referred
for immediate colposcopy, and cases to be followed up by co-testing
with repeated cytology and HPV-DNA testing in 12 months [53]. On
the other end, genotyping is inappropriate for women <30-years or
who have already been diagnosed a positive Pap test (ASC-US+); in
these situations HPV genotyping would not add clinical usefulness
or improve management, and thus the ASCP guidelines do not
recommend the use of HPV genotyping in women with ASC-US who
are HR-HPV positive. In this context, Ronco et al. reported a study on
22,708 women, computing the sensitivity and the specificity of HC2®
testing for histology-confirmed CIN2 or more severe lesions (CIN2+)
separately among women with ASC-US or AGC-US and with LSIL
cytology, and among two age groups (25-34 and 35-60). HC2®
results were expressed as the ratio of each specimen’s light emission
compared to the average of three concurrently tested controls, each
containing 1 pg/ml of HPV-DNA. This ratio is quantified as relative
light units/cut off (RLU/CO). For each group of patients the receiver
operating characteristic (ROC) curves were also computed, using
different log-RLU values as cut-off. The area under the curves was
taken as an overall measure of test accuracy. It was observed that the
area under the ROC curve was significantly lower among women
aged 25-34 years, than in those older, either considering ASC-US/
AGC-US (p = 0.0355) and LSIL (p = 0.0009) cytology; additionally,
the area under the curve for LSIL was significantly lower compared
to the area for ASC-US in this age groups (p = 0.0084). Authors
concluded that a higher specificity of HPV-DNA testing for ASC-US
triage was observed with increasing age and that, considering that the
ROC curve is very low in women under 35 years, triaging for LSIL
cytology should not be performed in women < 35 years. For older
women, the utility of HPV-DNA triaging should also be considered
in LSIL cases [48]. The issue of increasing the cut-off value of HPV-
DNA testing in order to improve its specificity seemed to be a simple
and reasonable option to reach the goal; in this view, several authors
have investigated the performance of the tests according to different
levels of increased cut-off values of positivity. Together with expected
significant improvements in terms of specificity, these attempts have
however almost always been correlated with lowering sensitivity and
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Negative Predictive Value (NPV) [16,17,54,55]. The determination of
the viral load in HPV-DNA positive samples, as a marker of subjects at
higher risk for intraepithelial cervical lesions, has been proposed as a
viable tool to discriminate between simple HPV infections and HPV-
induced cervical pre-neoplastic lesions. In fact, a close correlation
had already been reported between high HPV viral load levels and
high-grade CIN or cervical cancer [24,27,28]. Moberg et al. [56]
examined 2747 archived Pap smears specimens and found that the
risk of CIN3 directly and significantly correlated with HPV16 viral
load. In a recently published experience, we tested and confirmed the
hypothesis that the determination of HPV viral load could be of use
in the management of atypical pap smear to improve the specificity
of HPV-DNA testing without lowering its sensitivity and NPV. We
designed a study to investigate the correlation between the semi-
quantitative measurement of HPV viral load, expressed as relative
light units (RLU) obtained using the HC2® assay, and the presence
and grade of cervical preneoplastic lesions in ASC-US cases. Our goal
was to identify the prognostic significance of HPV viral load figures
in 614 consecutive ASC-US cases. HC2® RLU/CO values, categorized
into five classes, were correlated to clinical outcomes and statistically
analysed. A significant correlation (p < 0.0001) was observed between
increasing RLU values and the prevalence of high-grade CIN (CIN2/
CIN3) [57]. In a subsequent work we also demonstrated that ASC-
US cases with RLU/CO ratios below 10.0 were associated with a
significantly lower rate of histologically proven CIN2/3 compared
to RLU/CO ratios > 10.0 (4.6% vs 24.2% - p = 0.0002) [18]. Our
results are consistent with those reported by Jarboe et al. [58] who
reported 3.2% and 17.3% (p = 0.047) in the same groups of patients
respectively, with no differences in CIN1 prevalence. Moreover, our
results came from a high-risk subgroup of patients from the age-
related standpoint (mean age 38.3 yrs), and thus seemed to be bias-
free. We concluded that a “low-grade positivity” of HPV viral load
in ASC-US cytology identifies women at low-risk for CIN 2/3. These
results could represent an interesting matter of debate to suggest
modifications of the standard algorithm of management of ASC-US
cases. Another interesting option, tested in recent years, aimed to the
improvement of HPV-DNA testing specificity in atypical Pap smears,
has been the use of new biomarkers (p16™-Ki67) directly implicated
in HPV effects of host cells; these new markers, although without any
direct interaction with HPV-DNA tests, may represent a promising
tool for the overall improvement of the efficacy of conventional
cervical cytology. In fact, recent papers have strongly supported the
significant correlation with high-grade cervical lesions (CIN2-CIN3)
in case of p16"-Ki67 positive cervical smears [19,59-61].

Cost-effectiveness of HPV-DNA testing in clinical practice

Theissue of the cost-effectiveness analysis for the use of HPV-DNA
testing in clinical practice has been one of the most debated topics of
the last decades; in particular, the hypothesis that the introduction of
this new technologies could have been associated with a significative
increase in costs, even if correlated with relevant clinical advantages,
has contributed to the delay of the tests’ acceptance by clinicians
and health organizations. Another related major concern has been
identified with regard to the inherent low specificity of the tests, which
may result in over referral to second-level diagnostic procedures
(i.e. colposcopy/biopsy/histology). In this view, several studies have
been performed, either in developed and in low-resources settings,
according to mathematical models and simulations aimed to the cost-
benefit evaluation of different HPV-DNA testing utilizations. All the
available data in the recent literature are consistent in identifying a
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cost-effective result when cytology-based screening programmes
are switched to HPV-DNA testing alone [62-66]. The obvious
primary endpoint is the reduction of cervical cancer incidence and
the cancer-related costs for clinical management. Moreover, the
major advantages are direct consequences of the lengthening of the
screening intervals (up to 6 years), the lowered referral to colposcopy
only limited to cases of HPV persistence for at least two years, and
the exclusion from long and expensive follow-ups of HPV-negative
patients after treatment. Another positive effect, not of secondary
importance mainly from the patients’ point of view, is the reduced
anxiety determined by the reduced need for histological confirmation
of an abnormal pap test.

Conclusions

The identification and detection of HPV-DNA has represented
a significative improvement in the effort of optimizing the results
and performance of cervical cancer prevention strategies in different
settings: screening, management of atypical cervical cytology
and follow up of conservatively treated patients. It is now widely
demonstrated and accepted, with the inclusion in many international
guidelines, that the use of HPV-DNA testing is significantly superior
in terms of sensitivity towards high-grade cervical cancers precursors,
compared to conventional cytology. High sensitivity, very close to
100%, is actually recognized as the most valuable positive feature
of HPV-DNA detection in cervical samples. Many studies have
consistently demonstrated that, being human papillomaviruses the
necessary cause for the onset of cervical cancer, the virus identification
represents the optimal target for the identification of at-risk women,
longer before the onset of preneoplastic disease. As a matter of fact,
HPV-DNA testing is still characterized by intrinsic limitations, the
most important of which is the relatively low specificity and positive
Predictive Value (PPV). In this view, different options aimed to
increasing the tests specificity have been evaluated, and satisfactory
results obtained. It is reasonable to believe that, together with the
substantial change in the scenario of cervical cancer prevention of the
last years, the near future will be marked by the definite availability of
the best-performing preventive strategies.
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