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Abstract
Pilot HPV-based cervical screening programmes have recently started in Italy, partly on the strength of a
large randomized trial. The Ministry of Health recommended that regions shift toward HPV-based scree-
ning in early 2013 and provided guidelines for its application (stand-alone HPV testing by validated me-
thods, cytological triage of HPV positives, beginning at age 30-35, 5-year intervals). A first survey on the
2012 activity was conducted in 2013.
In 2012, 19 Italian organized cervical screening programmes from 10 regional programmes invited
311,856 women (8.0% of all women invited for cervical screening in 2012 in Italy) for HPV-based scree-
ning; 41.5% complied, with a decreasing North-South trend. Among screened women, 7.9% (range
4.3%-13.9%) were HPV positive, decreasing to 6.6% (range 4.0%-12.4%) when considering women
aged 35-64 years. Among HPV positive women, 34.8% (with high variability between programmes: range
11.1%-59.3%) were judged to have ASC-US or more severe cytology (5.3% ASC-US, 26.6% L-SIL, 5.2%
H-SIL). Out of all screened women, those referred to colposcopy based on HPV and cytology results were
2.9% (range 0.6%-4.8%), whereas they were 2.0% when considering only women aged 35-64 years.

(Epidemiol Prev 2015; 39(3) Suppl 1: 77-83)
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Riassunto
Recentemente, in parte sull’onda dei risultati di un ampio trial randomizzato, in Italia sono stati attivati pro-
grammi pilota di screening cervicale basati sul test HPV. All’inizio del 2013 il Ministro della salute ha rac-
comandato alle Regioni di passare a screening basati sul test HPV e ha fornito linee guida per la sua appli-
cazione (utilizzo del solo test HPV applicando metodi validati, triage citologico dei casi positivi al test, inizio
all’età di 30-35 anni, intervalli di 5 anni). Una prima survey sull’attivià del 2012 è stata condotta nel 2013.
Nel 2012, 19 programmi organizzati di screening cervicale afferenti a 10 regioni hanno invitato allo scree-
ning basato sul test HPV 311.856 donne (8,0% di tutte le donne invitate allo screening cervicale nel 2012
in Italia) . Di queste, il 41,5% ha aderito con un trend decrescente da Nord a Sud. Tra le donne sottopo-
ste a screening, il 7,9% (range 4,3%-13,9%) era HPV positivo, percentuale che diminuisce al 6,6% (range:
4,0%-12,4%) se si considerano solo le donne di età fra 35 e 64 anni. Tra le donne positive all’HPV, il test
citologico ha dato esito ASC-US o più grave (5,3% ASC-US; 26,6% L-SIL; 5,2% H-SIL) nel 34,8% dei casi
(con un’alta variabilità fra programmi, range: 11,1%-59,3%).
Di tutte le donne sottoposte a screening, quelle inviate in colposcopia sulla base dei risultati del test HPV e
degli esiti ctologici sono state il 2,9% (range: 0,6%-4,8%), percentuale che si abbassa al 2,0% se si con-
siderano solo le donne di età fra 35 e 64 anni.

(Epidemiol Prev 2015; 39(3) Suppl 1: 77-83)
Parole chiave: cancro cervicale, scereening di massa, test HPV, Italia
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INTRODUCTION
Testing for the DNA of oncogenic HPV types as a primary
screening test for cervical cancer precursors has been in-
tensively studied over the past few years.
Randomized controlled trials (RCTs) comparing
HPV-based to cytology-based screening have been
conducted in Sweden (Swedescreen1), the Netherlands
(POBASCAM2), England (ARTISTIC3), Italy (NTCC4),
India,5 Finland,6 and Canada (CCCast7 and FOCAL8).
The first four studies1-4 published data on two screening
rounds showing increased detection of high-grade CIN at
the first round and decreased detection in the second when
comparing the HPV and cytology groups. This proves that
HPV-based screening allows earlier detection of persistent
high-grade CIN than cytology. In addition, the Indian
study showed a reduced incidence of cervical cancer mor-
tality and advanced cancers after a once-in-a-lifetime screen
by HPV.5 These findings were confirmed by a pooled
analysis of the RCTs that published results on two screen-
ing rounds with respect to invasive cancer incidence, which
provided direct evidence of increased protection with HPV-
based screening.9

Over the past few years, partly on the strength of the
NTCC experience, a number of pilot HPV-based screen-
ing projects have started up within Italian organized cer-
vical screening programmes. They have mainly aimed at

evaluating the feasibility of HPV-based screening in rou-
tine activity.
In the meanwhile, an Italian Health Technology Assess-
ment report was published in 2012.10 It concluded that
HPV-based screening was more effective than cytology-
based cervical screening and entailed little or no increase in
negative effects if appropriate protocols were applied. This
included using stand-alone HPV as a primary screening
test, with only clinically validated DNA-HPV tests,11 start-
ing HPV-based screening at 30 to 35 years of age, adopt-
ing 5-year intervals and applying a «cytological triage»
protocol. The latter entailed testing HPV-positive women
for cytology (using material taken during the HPV sam-
pling visit) and referring directly to colposcopy only
women with ASC-US or more severe cytology, while re-
testing HPV-positive women with normal cytology after
one year for stand-alone HPV and referring them to col-
poscopy only if HPV was still positive (figure 1).
Among other recommendations, the HTA report recom-
mended strict monitoring of HPV-based screening. In early
2013, the Italian Ministry of Health adopted these recom-
mendations as a guide for screening planning by regional
health authorities.12

In 2013, a first Italian national survey of HPV-based
screening was conducted as part of the yearly survey of cer-
vical cancer screening by organized programmes.

Figure 1. Protocol recommended
by the Italian HTA report.
Figura 1. Protocollo raccoman-
dato dal report italiano di Healt
Technology Assessment.
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METHODS
Surveys designed to assess the level of implementation of
organized cervical screening programmes in Italy and col-
lect process indicators are conducted every year by the
ONS (Osservatorio nazionale screening, National centre
for screening monitoring) on behalf of the Italian Min-
istry of Health. Data are collected through a question-
naire as aggregated tables of data. Details are provided
elsewhere.13

A survey section dedicated to HPV-based screening was
added to the general survey in 2013, related to the 2012 ac-
tivity. It was designed assuming that the protocol suggested
by the HTA and Ministry guidelines was applied. As the
protocol entails 1-year repeats for HPV-positive women with
normal cytology, it was decided to split the collection of data
on women invited each year for primary screening into two
sections. The first section, including data on invitation and
participation to the HPV test, its result and results of triage
cytology, is collected in the year after the invitations. In Sep-
tember 2013, therefore, data were collected on women in-
vited for primary HPV testing during 2012 and tested by
April 2013. The second section, including 1-year repeats
and colposcopies resulting both from cytology and 1-year
repeat HPV tests, were collected during 2014 for women
invited for primary testing in 2012.
In addition to these data, information on the screening
protocol applied was also collected.

RESULTS
Extension of HPV-based screening
and participation
In 2012, 19 Italian programmes from 10 regions invited
women for HPV-based screening (table 1). Eleven of them
were from northern Italy, 3 from central Italy, and 5 from
southern Italy. Five programmes (Torino, Trento, Reggio
Emilia, Firenze, and Molise) invited both women to HPV-
based and cytology-based screening (the first 3 within a

randomized pilot project), while the remaining 14 invited
women just to HPV-based screening. Overall, 311,856
women aged 25-64 years were invited to HPV screening,
representing 8.0% of all women invited for cervical screen-
ing in Italy in 2012 (9.5%, 4.0%, and 8.8% of those in-
vited in northern, central, and southern Italy, respectively).
The regions with the largest number of women invited to
HPV were Veneto, where 6 programmes converted com-
pletely to HPV, and Abruzzo, where the entire region
moved to HPV testing. In addition, the region of Liguria,
where only a small area was previously covered by organ-
ized programmes, chose to extend coverage inviting to
HPV testing. In 2012, 61% of women invited for cervical
screening in Liguria were invited to HPV testing.
As the national guideline came out in 2013, all pro-
grammes active in 2012 were pilot projects. Among
them, 12 programmes started inviting women to HPV
testing at 25 years and 7 at 35. However, after publication
of the national guidelines, many programmes have
planned to shift age of first testing to 30 or 35 years. All
programmes used clinically-validated DNA-HPV tests
(mostly Digene Hybrid Capture2, and in few cases
Roche’s Cobas or the Abbott real-time PCR test) except
one which used an mRNA test. This programme was ex-
cluded from further analyses.
In 2012, 41.5% of all women invited to HPV DNA-
based screening complied. There was a strong variability
between centres. The lowest values, below 20%, were in
southern Italy and the highest, above 65%, in northern
Italy, reproducing outcomes observed with all invita-
tions13 (figure 2, p.80). Results were very similar when
restricted to women aged 35-64 years (mean 42.1%, data
by centre not shown).

Process indicators with HPV
All programmes used stand-alone HPV as primary test and
adopted cytological triage as recommended by national
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Region Number of programmes Target age Women invited Women screened

Abruzzo 4 25-64 108,739 34,094

Emilia-Romagna 1 35-64 5,192 3,280

Lazio 2 25-64 e 35-64 36,052 13,068

Liguria 1 35-64 14,164 6,453

Lombardia 1 25-64 8,317 5,294

Molise 1 35-64 2,000 251

Piemonte 1 35-64 24,289 12,419

Toscana 1 35-64 40 29

Trento 1 35-64 2,865 1,134

Veneto 6 25-64 110,198 55,147

Northern Italy 11 165,025 83,727

Central Italy 3 36,076 13,083

Southern Italy 5 110,739 34,345

Italy 19 311,840 131,155

Table 1. Organized pro-
grammes that invited women
to HPV-based screening in
Italy. 2012 activity.
Tabella 1. Programmi orga-
nizzati che hanno invitato a
uno screening basato sul test
HPV in Italia. Attività 2012.



guidelines and reported in figure 1. One programme
(Firenze) was excluded from calculations given the very low
number of women screened in 2012.
Since HPV infection prevalence is age-dependent and age
of start was different between programmes, we computed
the proportion of women positive to the primary HPV test
both for any age and restricted to age 35-64 years (figure 2).
Overall, 7.9% (range 4.3%-13.9%) of screened women of
any age and 6.6% (range 4.0%-12.4%) of those aged 35-
64 years (excluding Roma G because data by age were not
available) were HPV positive. Within programmes that in-
vited women aged 25-34 years, the overall prevalence was

1.5%-2.7% higher than the prevalence in the same pro-
grammes restricted to women aged 35-64 years. The low-
est value was observed in Trento (as was already the case in
the NTCC study14). High values were observed in Abruzzo
and Molise (southern Italy).
Overall, when including all ages, 34.8% of HPV-positive
women were judged to have ASC-US or more severe cy-
tology, with a very large variation, ranging from 11.1% in
Trento and 19.4% in Torino to 59.3% in a programme in
Veneto (figure 3). The proportion of HPV-positive women
classified as ASC-US or AGC was 5.3% (range 0.0%-
23.1%), that of women classified as L-SIL was 24.6%
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Figure 2. Compliance to invitation to HPV-based screening. All ages included. Italian organized programmes 2012 activity.
Figura 2. Compliance all’invito allo screening basato sul test HPV. Tutte le età incluse. Attività 2012 dei programmi organizzati.
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Figure 3. Proportion of HPV-positive women. Italian organized programmes 2012 activity.
Figura 3. Proporzione di donne HPV-positive. Attività 2012 dei programmi organizzati.

Each bar rapresents one programme, 2012 activity.

NORTH CENTRE SOUTH and ISLANDS Each bar rapresents one programme, 2012 activity.
Left-hand bars refer to 35-64 year-old women, right-hand bars refer to all women.

4.0

*R
om
a
G.

4.6 4.6

Pa
do
va

4.7

Ve
ne
zia
na

4.8

Ro
vi
go

5.0

Ad
ria

5.1

Va
lle

Ca
m
on
ica

5.6

Es
te

5.8

Av
ez
za
no

6.0

To
rin
o

6.0

La
tin
a

6.0

Re
gg
io

Em
ili
a

6.6

Te
ra
m
o

7.8

Sa
vo
ne
se

8.2

La
nc
ia
no

9.1

M
ol
ise

10.4

Pe
sa
ca
ra

12.4

* age-stratified data are not available for this center

Al
ta

Pa
do
va
na



(range 9.8%-41.7%), and of women classified as H-SIL or
ASC-H was 5.2% (range 1.7%-11.0%). Results were sim-
ilar when restricted to women aged 35-64 years: 34.8% of
HPV+ women were classified as ASC-US or higher.
When considering all ages, 2.9% of screened women were
referred to colposcopy on the basis of the primary HPV test
and simultaneous cytology. Variability was still very high,
ranging from 0.6% in Trento to 4.8% in Savona. Values
were below 2% in 5 programmes and below 3% in 11 (fig-
ure 4). When restricting data to women aged 35-64 years,
2.0% of women were referred. Trento (0.5%) and Savona
(4.8%) were again the programmes with the lowest and
highest values.Within the centres that invited women from
age 25, the referral rate including all women was 1.09 to
1.60 times the referral restricted to women aged 35-64 years.

DISCUSSION
In this first survey of HPV-based screening, only an in-
complete set of performance indicators can be presented.
Data dealing with the entire screening process on women
screened in 2012 will be presented next year. Nevertheless,
these are, to our knowledge, the first nationwide data on
routine HPV screening based on a large population.
The shift to HPV-based screening is becoming relevant in
Italy. In 2012, about 10% of women invited for primary
screening by Italian organized programmes were invited to
HPV testing. This proportion is expected to rapidly in-
crease after the publication of the guidelines of the Min-
istry of Health in January 2013. To our knowledge, in May
2014, 7/21 regions had decided to implement HPV-based
screening as the routine screening method to the entire fe-
male population in the recommended age range, although
this implementation will be progressive (3 to 5 years) in
most cases.15 For example, the region of Toscana started by
inviting the 55-64 age group in December 2012 and ex-

pects to complete accrual in three years by progressively
inviting younger women. Conversely, the region of
Piemonte plans to invite for HPV an increasing proportion
of randomly defined women over a span of three years, and
the entire target population starting from the fourth year.
One of the crucial issues with HPV-based screening is the
application of appropriate protocols, in order to avoid neg-
ative effects for women and increased costs. Indeed, rec-
ommendations on stand-alone HPV testing and cytological
triage were adopted by all centres. On the other hand,
guidelines were delivered by the Ministry after the period
of activity considered here. This explains the inclusion of
younger women in the target population. Due to the same
reason, screening intervals were still, officially, 3 years, but
are now being changed.
Compliance to invitation was slightly higher than nation-
wide when considering compliance to all invitations (to
HPV or cytology), which was 40.8% in 2012. Given the
high variability between centres and ages, a comparison of
this sort is not reliable, but at least suggests that invitation
to HPV testing is not a barrier to participation. Indeed,
an increased compliance to invitation to HPV when com-
pared to historical controls was observed in the pilot pro-
grammes in Veneto16,17 and Lazio.18

Variability in the proportion of women positive to HPV
testing was substantial even when restricting data to women
of the same age. However, it could well reflect true differ-
ences in screened populations. Substantial variability was
also observed in the NTCC study, where prevalence was
lowest in Trento.14 High prevalence was also previously ob-
served in Abruzzo.19

There was also a striking variability between programmes in
the proportion of HPV-positive women classified as having
abnormal cytology, resulting in strong variability of refer-
ral to colposcopy on the basis of cytological abnormalities.
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Figure 4. Proportion of HPV-positive women with abnormal cytology.Women of any age. Italian organized programmes 2012 activity.
Figura 4. Proporzione di donne HPV-positive con citologia anomala. Donne di ogni età. Attività 2012 dei programmi organizzati.
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The PPV of stand-alone HPV testing for high-grade CIN
was actually quite stable (except for an inverse correlation
to the previous screening activity) in different situations.20

Therefore, variability between areas is expected to be lower
than the variability in abnormal cytology in the entire pop-
ulation (which also reflects true variations in baseline risk).
Thus, the observed variability in cytology triage plausibly
reflects variability in the criteria of interpretation. Knowl-
edge that slides came from HPV-positive women probably
had a strong impact. Very high frequencies of cytological

abnormalities were also observed in early reports of pilot
projects.16,18 These data clearly show the need to train cy-
tologists and cytopathologists involved in the triage of
HPV-positive women.

Conflicts of interests: One of the authors, Paolo Giorgi Rossi, as
principal investigator in a study funded by the Italian Ministry
of Health, is in charge of leading negotiations with Hologic,
Roche Diagnostics, Qiagen, and Abbot in order to obtain rea-
gents for free or at lower costs.

HPV-based cervical cancer screening: first survey

82 NATIONAL CENTRE SCREENING MONITORING 11TH REPORTEpidemiol Prev 2015; 39(3) Suppl 1: 1-125

anno 39 (3) maggio-giugno 2015e&p

Tr
en
to

%

1

2

3

4

5

0

Figure 5. Proportion of women screened by HPV who are immediately referred to colposcopy because both HPV positive and judged to have abnormal cytology.
Figura 5. Proporzione di donne screenate per HPV che sono immediatamente inviate a colposcopia perché positive all’HPV e con citologia anomala.

NORTH CENTRE SOUTH and ISLANDS Each bar rapresents one programme, 2012 activity.
Left-hand bars refer to 35-64 year-old women, right-hand bars refer to all women.
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