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HPV vaccination is expected to reduce the incidence of cervical cancer. The greatest and the earliest health gains
will be ensured by high vaccine coverage among all susceptible people. The high costs and the risk of a reduced cost/
effectiveness ratio in sexually active girls still represent the main obstacles for a more widespread use of HPV vaccination
in many countries. Data on the rate, risk factors, and HPV types in sexually active women could provide information for
the evaluation of vaccination policies extended to broader age cohorts.

Sexually active women aged 13-26 years enrolled in an Italian cohort study were screened for cervical HPV infections;
HPV-DNA positive samples were genotyped by InnoLipa HPV Genotyping Extra or by RFLP genotype analysis.

Among the 796 women meeting the inclusion criteria, 10.80% (95% Cl 8.65-12.96) were HPV-DNA infected. Age >18
years, lifetime sexual partners >1, and history of STls were associated to higher risk of HPV infection in the multivariable
models adjusted for age, lifetime sexual partners, and time of sexual exposure. The global prevalence of the four HPV
vaccine-types was 3.02% (95% Cl 1.83-4.20) and the cumulative probability of infection from at least one vaccine-type
was 12.82% in 26-years-old women and 0.78% in 18-years-old women.

Our data confirm most of the previously reported findings on the risk factors for HPV infections. The low prevalence of
the HPV vaccine-types found may be useful for the evaluation of the cost/efficacy and the cost/effectiveness of broader
immunization programs beyond the 12-years-old cohort.

Introduction

HPV is the etiological agent in virtually 100% of cervical
cancer cases; HPV-16 is the most common type and, combined
with HPV-18, accounts for more than 70% of all cases of cervical
cancer."? In 2007 two preventive vaccines directed against these
two HPV types aimed to reduce incidence of HPV-associated
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cervical cancers were commercialized, and more than 30 countries
use the HPV vaccine as part of their national immunization
programs.

Because HPV infections are commonly acquired soon after
sexual activity, and is generally accepted that the vaccine offered
to girls before the first coitus results in the best cost-effective
ratio, thus limiting health costs,’ the vaccination programs are
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Figure 1. Distribution (prevalence and 95% Cl) of HPV infection by age in 796 sexually active young women.

proposed to 12-y-old girls. A catch up vaccination in people
between 16- and 26-y-old or vaccine programs open to girls aged
between 11 and 18 y are also offered in some countries.’

The cost represents the main obstacle to the implementation
of a wider use of the HPV vaccination in many countries, and
the need for effective cytological screening programs even in
vaccinated women as prevention strategy for non-vaccine related
HPV cancers adds further limits to the wider use of the primary
vaccine prevention for cervical cancers. The lack of a vaccine
platform for young girls, the low vaccine acceptability related to
low perceived risk, and parents’ fears regarding safety and the
possible promotion of increased sexual activity combine to result
in the generally low coverage obtained in several countries®”’
when vaccination is restricted to a single age group.

Several decades are needed to evaluate the effectiveness of the
vaccine campaign for the long interval between HPV infection
and cancer development, but it is expected that the greatest and
the earliest health gains are ensured by high vaccine coverage
among all susceptible people.'” In mathematical models," school-
based and clinic-based catch-up HPV immunization and a
combination of catch-up immunization and delayed beginning
of the screening could result in cost savings and net health gains.

The data on the vaccine coverage in Italy for 12-y-old girls
included in the National Immunization Program started in 2007
demonstrated 66.0%, 64.0%, and 58.6% vaccination rates for
the cohorts born in 1997, 1998, and 1999 respectively.'” These
results are far from the expected coverage of 95% for the 2003
birth cohort.”®

This paper describes the rate, risk factors, and type of HPV
infections in sexually active teens and young women (aged
13-26 y) enrolled in an on-going, multicenter cohort study
(VALHIDATE study) in the Lombardy Region (Italy) to evaluate
if an extension to other age cohorts than the 12-y-old girls is
feasible in this region.

Results
Among 3954 women enrolled in the VALHIDATE study

between December 2010 and January 2013, 796 met the inclusion
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criteria for this sub-analysis. Their mean age was 20.01 (£3.71)
years ranging from 13 to 26 y. The median age of women seeking
gynecologic consultation was 23 y (IQR 20-25 y) and the median
age of those seeking pediatric consultation was 17 (IQR 16-17 y).
The mean age of first coitus was 16.31 (£1.91) y, and the mean
number of years since the first coitus was 3.69 (£3.00).

The HPV-DNA test was performed for all patients (in cervical
brushes or urine samples) and 86 samples (10.80%; 95% CI
8.65-12.96) were HPV-positive. In particular, HPV-DNA was
detected in 4.27% (15/351, 95% CI 2.16—6.39) and 15.96%
(717445, 95% CI 12.55-19.36) of urine and cervical brush
samples, respectively. A significant difference in the prevalence
rate is observed when the data are stratified for age (x* P < 0.0001
and x? for trend P < 0.0001) with a peak prevalence occurring in
the 19-21 y age group (Fig. 1).

Cervical cytology, available for 444 patients, was positive in
42 (9.46%) cases. There were 13 cases of ASC-us, 28 cases of
LSIL, and 1 case of ASC-h.

HPYV vaccine and risk factors for HPV infection

Among the women included in this analysis, 133 (16.71%)
were recently vaccinated for HPV with a voluntary vaccine
course at ages ranging from 14 to 26 y, beyond the National
Immunization Program; 59 of them had completed the third
dose of vaccine at time of enrollment. The median time from
the first vaccine dose and enrollment in the study was 170.5 d
(IQR 15-493 d). In 15 cases (11.28%), HPV-DNA was found
in cervical or urine samples. In 7 cases an HPV infection was
found within 1 mo from the vaccine. There were no cases of new
infection from vaccine-type HPV acquired after vaccination.

In Table 1 are reported the OR and 95% CI of HPV infection
in the univariate and multivariate models adjusted for age and
lifetime sexual partners (model 1), and adjusted for age, lifetime
sexual partners, and time between first sexual intercourse and
enrollment in the study (models 2): age between 19 and 26y,
being born abroad, current or past cigarette smoking, time of
sexual exposure 24 vy, lifetime sexual partners 22 or >1 in the last
6 mo, past or ever use of EP, and a history of STIs are related to a
higher risk of HPV infection.

No increased risk was found for the current use of EP drugs,
for young age at first sexual intercourse (<15 y), or for parity.
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Table 1. Prevalence of cervical HPV infection and associations between infection and selected characteristics in the univariate
and multivariate analyses (continued)

HPV prevalence Univariate model Mt,:lllti\(;ae:i?te Mll::l:::;ae:i;te
Factor Al e I:;::: X2 for Rate 959%Cl OR 959%Cl OR 95%Cl OR 959%Cl
tested test (P) trend (%)
Age group
13-15 3/79 3.80 -0.42-8.01 1 ref 1 ref 1 ref
16-18 14/285 4.91 2.40-7.42 1.31 0.37-4.67 1.01 0.28-3.78 1.93 0.40-9.38
19-21 25/120 <0-0001 20.83 | 1357-28.10 | 6.67 | 1.94-22.93 | 4.13 | 1.17-14.60 | 9.61 1.71-54.09
22-26 44/312 14.10 10.24-17.96 | 4.16 1.26-13.77 233 0.68-7.99 6.25 1.03-37.79
Geographical origin
Italian 77/752 10.24 8.07-12.41 1 ref 1 ref 1 ref
Foreign born 9/44 0.044 20.45 8.54-3237 | 2.25 1.04-4.87 1.70 0.79-3.67 1.79 0.81-3.96
Cigarette smoking
yes 40/292 13.70 | 9.75-17.74 | 1.58 1.0-2.48 1.29 0.80-2.10 1.29 0.78-2.13
never 46/504 0.05 9.13 6.61-11.64 1 ref 1 ref 1 ref
HPV vaccine
No 71/663 10.71 8.36-13.06 0.94 0.52-1.7 1.13 0.61-2.08 1.13 0.60-2.12
Yes 15/133 068 1128 | 590-1665 [ 1 ref 1 ref 1 ref
Age of 1 sexual intercourse
<15 27/278 9.71 6.23-13.19 0.8 0.49-1.3 1.10 0.61-1.97 1.23 0.63-2.40
>15 57/481 040 11.85 8.96-14.74 1 ref 1 ref 1 ref
Ayears
0 5/104 4.81 0.70-8.92 1 ref 1 ref 1 ref
1 8/151 5.30 1.73-8.87 1.11 0.35-3.49 0.56 0.16-1.93 0.56 0.16-1.93
2 7/91 7.69 2.22-13.17 1.65 0.50-5.39 0.52 0.14-2.02 0.52 0.14-2.02
3 7/65 10.77 3.23-18.31 2.39 0.72-7.88 0.37 0.08-1.65 0.37 0.08-1.65
4 10/67 0.0012 <0.0001 14.93 6.39-23.46 3.47 1.13-10.67 0.33 0.07-1.56 0.33 0.07-1.56
5 9/65 13.85 5.45-22.24 33 1.05-10.35 | 0.30 0.06-1.45 0.30 0.06-1.45
6 13/51 25.49 13.53-3745 | 6.77 2.26-20.30 0.62 0.13-2.97 0.62 0.13-2.97
7 8/52 15.38 5.58-25.19 3.6 1.11-11.63 | 0.33 0.06-1.80 0.33 0.06-1.80
=8 17/111 15.32 8.62-22.02 3.58 1.27-10.10 0.33 0.07-1.67 0.33 0.07-1.67
Total N of sexual partners
1 14/326 4.29 2.09-6.50 1 ref 1 ref 1 ref
2-5 54/390 <0.0001 <0.0001 13.85 | 1042-17.27 | 3.58 1.95-6.58 2.69 1.42-5.09 3.69 1.71-8.00
>5 17/70 24.29 14.24-3433 | 7.15 3.33-15.36 4.71 2.10-10.57 6.44 2.46-16.86
N of sexual partners (last 6 mo)
0 7/57 12.28 3.76-20.80 1.33 0.58-3.06 2.09 0.86-5.09 2.89 1.13-7.42
1 61/640 0.015 0.06 9.53 7.26-11.81 1 ref 1 ref 1 ref
>1 17/86 19.77 11.35-28.18 | 2.34 1.29-4.23 1.89 0.92-3.91 2.07 0.97-4.40

Model 1 is adjusted for age and lifetime sexual partners. Model 2 is adjusted for age, lifetime sexual partners, and time between first sexual intercourse
and enrollment (A years). °A years, years between first sexual intercourse and enrollment in the study. *STIs or genital infections reported in the history:
115 genital mycosis, 25 genital warts, 20 bacterial vaginosis, 8 genital HSV, 6 Chlamydia, 2 Trichomoniasis. In bold are the statistically significant results.
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Table 1. Prevalence of cervical HPV infection and associations between infection and selected characteristics in the univariate

and multivariate analyses (continued)

HPV prevalence Univariate model Mt':,l:i\(;ae:i?te le:/ll::\éae:i;te
Factor ALY P ZI;::: X2 for Rate 959%Cl OR 95%Cl OR 95%Cl OR 959%Cl
tested test (P) trend (%)
Current use of EP
Yes 31/283 10.95 7.32-1459 | 1.18 0.70-1.98 0.78 0.45-1.35 0.76 0.43-1.35
No 33/350 059 943 6.37-12.49 1 ref 1 ref 1 ref
Past use of EP
Yes 42/266 15.79 11.41-20.17 | 2.62 1.53-4.49 1.35 0.71-2.59 1.61 0.79-3.29
No 23/345 0.0003 667 | 403-93 1 ref 1 ref 1 ref
Ever use of EP
Yes 51/407 12.54 9.31-15.75 25 1.1-5.65 1.00 0.41-2.44 1.49 0.54-4.01
No 7/129 0:023 5.43 1.52-9.34 1 ref 1 ref 1 ref
Pregnancies
Yes 5/34 14.71 2.8-26.61 1.45 0.54-3.85 0.75 0.27-2.07 0.69 0.25-1.93
No 81/762 040 1063 | 844-1282 | 1 ref 1 ref 1 ref
History of STIs or genital infections*
Yes 33/152 21.71 15.16-28.26 | 3.08 1.91-4.96 1.85 1.09-3.15 1.86 1.07-3.24
No 53/641 <0:0001 8.27 6.14-10.40 1 ref 1 ref 1 ref

Model 1 is adjusted for age and lifetime sexual partners. Model 2 is adjusted for age, lifetime sexual partners, and time between first sexual intercourse
and enrollment (A years). °A years, years between first sexual intercourse and enrollment in the study. *STIs or genital infections reported in the history:
115 genital mycosis, 25 genital warts, 20 bacterial vaginosis, 8 genital HSV, 6 Chlamydia, 2 Trichomoniasis. In bold are the statistically significant results.

The variable “HPV vaccine” did not reach a significant
preventive effect in this analysis for the very short time elapsing
between vaccine and enrollment in the study.

In the multivariate models 2, older age, number of sexual
partners >1, and a history of STIs were the factors strongly
associated to the risk of HPV infection (Table 1).

HPV typing

Overall, 88.37% (76/86) HPV-positive samples were suitable
for typing: 38 (50.0%) were infections sustained by a single HPV
type and 38 (50%) by multiple HPV types (ranging from 2 to 6).

The type distribution is reported in Figure 2: HPV-31 and
-16 were the most common types identified followed by HPV-
66, -51, and -53. Among the other vaccine types only HPV-6 was
found in several cases while we did not found a high prevalence
of vaccine types HPV-11 and HPV-18.

Infections sustained by at least 1 HR-HPV were found in
94.74% of women with a typed HPV infection and in 9.05%
of the entire cohort; infections by at least 1 of the HPV types
included in the GI of the IARC classification' for the oncogenic
risk were 78.95% of the women with a typed infection and in
7.54% of the entire cohort. The vaccine-type HPV-16 and/or
HPV-18 were found in 21.05% of women with a typed infection,
with an overall prevalence rate on the entire population of 2.01%.

A very low rate of infections sustained only by LR-HPV types
(5.26% women with a typed infection and 0.50% of the entire
cohort) was found (Table 2).

www.landesbioscience.com

Probability of infection by age

The Kaplan—-Meier plot of the estimated cumulative
proportion of women with an HPV infection is represented in
Figure 3. Women aged 26 y have a cumulative risk of being
infected with HPV (any HPV type), with an HR-HPV type, or
with at least 1 of the HPV types included in the G1 of 37.13%),
32.66%, and 28.17%, respectively; the cumulative proportion of
women with an infection caused by the vaccine-types HPV-16/18
or HPV-6/11/16/18 was 10.72% and 12.82 respectively, with a
sharper increase in older ages. At 18 y of age, the risk of having
an HPV infection (any type) was 2.64%, and the risk of having
a vaccine-types infection was 0.47% for HPV-16/18 and 0.78%
for HPV-6/11/16/18.

Discussion

An association between young age and cervical HPV

infections®"?

is generally reported with a higher susceptibility
to the infection at the beginning of sexual activity, with peak
prevalence in younger women and progressive decline with
increasing age. Winer et al.* reported a cumulative 24-mo
incidence of HPV infection in female students aged 18-20 y of
38.8% (95% CI 33.3-45.0) for the students who were sexually
active at time of enrollment and of 38.9% (95% CI 29.4-50.3)

for the students who become sexually active during the study.
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Figure 2. HPV types identified in 76 cervical samples arranged according to IARC risk groups. Group 1, Group 2A, and Group 2B constitute the HR-clade. ‘

This paper analyses a sample of sexually active teens and
young women enrolled in an on-going prospective cohort study
to evaluate the prevalence rate, the risk factors, and the type
specific distribution of the early HPV infections.

The age of the first coitus found in this cohort was 16.31 y
(£1.91) which is consistent with other recent studies on sexual
behavior of young people in Italy.?’

The prevalence of infection found in our study (10.80%; 95%
CI 8.65-12.96) is lower than that reported by other Authors for
the young women cohort.

A recent cross sectional study?! in women undergoing routine
cervical cancer screening in Spain found a prevalence of HPV
infection ranging from 26% to 29.1% in the age group 18-25 y
and observed that young age is one of the strongest independent
risk factors for HPV infection compared with the risk of older
women. Howell-Jones et al.?? found a prevalence of HR-HPV
of 34.6% (95% CI 32.6-36.7) and 18.2% (95% CI 16.1-20.5)
in 2 groups of young women (16- to 24-y-old) recruited among
participants to Chlamydia screening programs and 22.6% (95%
CI 17.6-28.6) in younger women (13- to 15-y-old) recruited into

the same programs. Giambi et al.” found a point prevalence of
HR-HPV infection in a sample of Italian women aged 18-26 y
of 18.7%, which is very close to that found in our study for the
same age group.

In our study, the range of ages evaluated are wider, and the
lower rates found could be due to difference in the ages included
in the term “young women,” and to differences in demographic/
behavioral variables. The high concordance rate of HPV DNA
detection (Cohen’s unweighted k = 0.96; 95% CI: 0.90-1.0)
observed in paired urine and cervical samples recently described
by our group* with the newly designed primers (ELSI-f and
ELSI-r) suggest that the lower rates found in this study are not
due to under estimates for the sample used. Our data show a
bell-shaped curve of HPV prevalence with lower rates for
the 13-15 and 16-18 y groups (prevalence 3.80% and 4.91%
respectively), a peak in the 19-21 y group (rate 20.83%), and a
reduction in the 22-26 y group (14.10%); the prevalence proved
to be independent from the overall years of sexual exposure
in the multivariate models, as already reported by Howell
et al.,* and linked mainly to sexual behavioral characteristics.

Table 2. Prevalence rate (and the related 95% Cl) of HPV infections sustained by vaccine, G1 or HR-types, by single HPV-type or multiple HPV-types,

in the HPV-typed women and in the entire cohort

Prevalence rate (among Prevalence rate
N positive women 76 women with a 95% ClI (on the entire 95% ClI
typed HPV infection) cohort, 796)

HPV-6/11/16/18 24 31.58 22.13-42.03 3.02 1.83-4.20
HPV-16/18 16 21.05 11.89-30.22 2.01 1.04-2.99
HPV-HR G1* 60 78.95 69.78-88.11 7.54 5.70-9.37
any HR-HPVA 72 94.74 89.72-99.76 9.05 7.05-11.04
Only LR-HPV 4 5.26 0.24-10.28 0.50 0.01-0.99
Single HPV 38 50.00 46.53-53.47 4.77 3.29-6.26
Multiple HPV 38 50.00 46.53-53.47 4.77 3.29-6.26

*G1 types (carcinogenic to humans) include: HPV-16, -18, -31, -33, -35, -39, -45, -51, -52, -56, -58, and -59. AAny HR types include G1 (carcinogenic to
humans); G2A (probably carcinogenic to humans): HPV-68; G2B (possibly carcinogenic to humans): HPV-26, -30, -34, -53, -66, -67, 69, -70, -73, -82, -- 85, -97.
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Figure 3. Cumulative proportion (mean and SEM) of infections from selected HPV types or HPV groups in young sexually active women (age 13-26 y). ‘

Lifetime or recent sexual partners >1 and a history of other STIs
are the strongest predictors of infection, as already reported by
several studies. 232527

We did not observe an association between a young age
at the first sexual intercourse (<15 y) and the risk of HPV
infection, which had been reported by other authors.?2%28 The
correlation between the years of sexual exposure to infection that
we found in the univariate analysis was not confirmed by the
multivariate model adjusted for age and lifetime sexual partners.

Past or ever use of EP was found to be significantly related to
the risk of HPV infection in the crude analysis, but this result
was not confirmed in the multivariate model. No increased
risk was found for the current use of EP drugs. Cigarette
smoking and being born abroad proved to be independent risk
factors for HPV infection in the univariate analysis but not in the
adjusted models.

Early infections are mainly due to HR-HPV types (94.74%)
and mixed infections are very common and account for
half of the cases. Our findings are in agreement with other

www.landesbioscience.com

epidemiological studies regarding the type distribution for the
high prevalence of infections from HPV-16 and the low prevalence
of infections from HPV-18. The vaccine-types HPV-16/18 were
found in 21.05% and the vaccine-types HPV-6/11/16/18 in
31.58% of women with an HPV-typed infection.

The majority of cervical abnormalities, detected in 9.46% of
Pap test smears, will be cleared within 24 mo and are not expected
to progress to high grade or invasive cervical diseases, which are
only rarely diagnosed in women aged less than 25 y.# For this
reason the widespread implementation of Pap screening in young
women is generally considered unnecessary or even harmful
because of the risk of over treatment of otherwise transitory
conditions.?*3?

If screening is not indicated for young women, the HPV
prophylactic commercially available vaccines represent an
adjunctive tool for the prevention of cervical cancer, which is
still the third most common female cancer worldwide with
approximately 34000 new cases and causes more than 16000
deaths annually in the European Union.%3-%

Human Vaccines & Immunotherapeutics 991

Do not distribute.

I0Science.

©2014 Landes B



The effects of the vaccine on the epidemiology of cervical
cancers are expected within several years from the beginning of
the vaccine primary prevention and the protective effect is related
to the extent of vaccine coverage of susceptible people.>**

In this study we found that the overall prevalence of infection
from vaccine-type HPVs in sexually active women is low in the
age group of 13-26 y (2.01% for HPV-16/18 and 3.02% for
HPV-6/11/16/18 of the entire population studied) and that the
cumulative risk of being already infected from any of the vaccine-
HPV types is less than 1% prior the age of 18 y; a wide margin of
interventions with vaccine primary prophylaxis beyond the pre-
adolescent girls aged 12 y, who are actually the target for vaccine
in Italy, could be expected.

Potential limitation of this study is the recruitment of women
seeking gynecologic or pediatric consultation which could be not
representative of the general young female population. However
data on HPV infection in very young population are scarce or
absent due to the difficulties of recruitment for HPV screening
in otherwise healthy individuals.

Our data confirm the majority of the previously reported
findings on the risk factors and type specific epidemiology
of cervical HPV infections acquired soon after the beginning
of sexual activity; the data show that there are significant
differences in the prevalence of infection by ages within the
“young age” group, and we provide estimates of the prevalence
of vaccine-type HPVs in young women before their inclusion
in national screening programs which starts at the age of 26
y. These results could provide basic information regarding the
prevalence of the vaccine-type and other HR-HPV types before
the widespread introduction of the vaccine in the Lombardy
Region, could allow for evaluation and monitoring of the cross
protection and the type replacement phenomena in the next
future, and could be used for evaluating the cost/efficacy and
cost/effectiveness of future immunization programs in young
women beyond the 12 y-old cohort.

Patients and Methods

The VALHIDATE study is a 5-y multicenter open prospective
cohort study, approved by the local ethics committees of
all the participating centers, aimed to provide information
regarding bio-molecular epidemiology of HPV infection and
cervical diseases in high-risk women in the Lombardy Region.
The complete VALHIDATE study design, methods, and end
points have been described elsewhere.?® Briefly, the patients are
recruited at 10 clinical centers located in 3 cities in Lombardy
(Milan, Brescia, Lodi). The control group is made up of women
aged 26-64 y attending a spontaneous Pap screening program;
the testing groups of atrisk women are recruited among HIV
infected women, among recent migrant women (arrived in Italy
less than 1y previously), and among young women aged 13-26y
asking for a gynecologic or pediatric consultation.

In this analysis, we evaluated sexually active women aged less
than 26 y enrolled in the main study from November 2010 to
January 2013.
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Atbaseline, all the patients underwent a medical assessment by
a gynecologist, an infectious diseases specialist, or a pediatrician,
as appropriate; demographic, socio-economic, behavioral data,
and medical history were collected and recorded on a specially
developed secure eCRF by each participating center.

The cervical brush (Cytobrush Plus MedscandW Medical
AB, cod. C0121) collected during the gynecologic visit was
used to perform a conventional Pap smear and then immersed
and stored into a PreservCyt solution (ThinPrep Pap Test,
Hologic, cod. 70136-001) to be analyzed for HPV-DNA test and
HPV genotyping using INNO-LiPA HPV Genotyping Extra
(Innogenetics NV, cod. INX44948), a line probe assay based
on the principle of reverse hybridization. The Pap tests were
evaluated according to the 2001 Bethesda System terminology®
by expert cytopathologists of the participating centers.

For the young girls attending pediatric units, cervical cytology
was not performed for ethical reasons, and a urine sample was
collected and analyzed for the HPV-DNA and HPV genotyping
using an 7z house PCR based assay and a Restriction Fragment
Length Polymorphism (RFLP) method proved to be highly
sensitive and specific for HPV-DNA detection and genotyping
in urine samples.’®

DNA extraction, HPV detection, and genotyping

Pre-treatment of cervical and urine samples, DNA extraction,
HPV-DNA detection, and HPV genotyping were performed
as previously described.?**® Briefly, DNA was extracted using
a commercial method (NucliSENS® EasyMAG®, bioMérieux,
cod. 200111), and the HPV-DNA was detected through
PCR amplification of a 450 bp segment of ORF LI using the
degenerate primer pair ELSI-f and ELSIr in the reference
centralized laboratory. HPV genotyping was performed in HPV-
DNA positive cervical brushes by the commercially available
Inno-LiPA® HPV Genotyping Extra (Innogenetics NV, cod.
INX44948) in the microbiology laboratories of the participating
centers. This test allows for the identification of 25 HPV types.
All the HPV-DNA positive urine samples and the cervical
samples resulted as non-typeable by the InnoLipa test (Inno-
LiPA® HPV-X) were subjected to RFLP genotype analysis capable
of identifying all genotypes in the high-risk clade (HR-clade) and
low-risk (LR) genotypes of the o genus according to the 2011
IARC classification."

Statistical analysis

The patient selection for this analysis was performed in the
coordination center using the data collected and recorded on the
eCREF by the participating centers and anonymously extracted
by the data-storage center. Descriptive statistics (means + SD
or median and IQR) are applied to describe the entire study
sample with regard to demographics, behavioral, clinical, and
laboratory characteristics. The differences between the groups
were evaluated with the Mann Whitney U test for continuous
variables and the Fisher exact test or the Chi square test for
categorical variables.

Univariate and multivariate logistic regression analyses were
performed to calculate the OR and 95% CI of the association
between the selected variables and HPV infection. The dependent
variable was the HPV infection detected by positive HPV-DNA
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on cervical or urine samples at the time of enrollment in the
VALHIDATE study. The potential associated variables evaluated
in this work were age, geographical origin of the patient, cigarette
smoking, HPV vaccine, age at first sexual intercourse, years from
first coitus, number of sexual partners (lifetime and in the last 6
mo), current, past, or ever use of EP, parity, and history of STTs.

Two multivariate models were evaluated. In the first equation,
the age and lifetime sexual partners were included as adjustment
variables, and in the second equation, the time between the first
sexual intercourse and enrollment in the study (A years) was
added; all the other variables with univariate P value < 0.5 were
tested in the multivariate model. A P value < 0.05 was considered
statistically significant.

Estimates of the cumulative proportion of HPV infections
(any HPV type or selected HPV types/groups) were analyzed
using Kaplan—Meier plots of ages (from 13 to 26 y).

All the reported P values are two sided; the data were analyzed
using SAS/STAT version 9.1 software.
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