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Abstract
We present the main results of the 2011-2012 survey of the Italian screening programmes for colorectal
cancer carried out by the National centre for screening monitoring (Osservatorio nazionale screening,
ONS) on behalf of the Ministry of Health.
By the end of 2012, 112 programmes were active, of which 11 had been activated during 2012 and
4 during 2011. The national theoretical extension increased from 66% of Italians aged 50-69 years
residing in areas covered by organized screening programmes in 2010 to 73.7% in 2012. The major-
ity of programmes employ the fecal immunochemical test (FIT), while some have adopted flexible sig-
moidoscopy (FS) once in a lifetime and FIT for non-responders to FS.
Overall, about 7,744,000 subjects were invited to undergo FIT, 53.1% of those to be invited within
the two years. The adjusted attendance rate was 47.1% and 3,531,937 subjects were screened. Large
differences in the attendance rate were observed among regions. Positivity rate of FIT programmes was
5.2% at first screening (range: 1.0-12.4%) and 4.0% at repeat screening (range: 3.4-6.4%). The av-
erage attendance rate to total colonoscopy (TC) was 81.2% and in two regions (Molise and Campa-
nia) it was lower than 70%. Completion rate for total colonoscopy (TC) was 91%. Among the
1,316,327 subjects attending screening for the first time, the detection rate (DR) per 1,000 screened
subjects was 2.0 for invasive cancer and 9.1‰ for advanced adenomas (AA, adenomas with a diam-
eter ≥1 cm, with villous/tubulo-villous type or high-grade dysplasia). As expected, the corresponding
figures in the 2,215,610 subjects at repeat screening were lower (1.0‰ and 6.8‰ for invasive cancer
and AA, respectively). Many programmes reported some difficulties in guaranteeing TC in the appro-
priate time frame to FIT+ subjects: in 15% of cases the waiting time was longer than two months.
Ten programmes in 2011 and eight in 2012 employed FS as the screening test: 24,549 subjects were
screened in the two years, with an attendance rate of 24.5%. Overall, 85.9% of FSs were classified
as complete. Overall, TC referral rate was 9.8% and the DR per 1,000 screened subjects was 3.0 and
48.2 for invasive cancer and AA, respectively.

(Epidemiol Prev 2015; 39(3) Suppl 1: 93-107)
Keywords: screening, colorectal cancer, national survey, faecal immunochemical test, flexible sigmoidoscopy, Italy

WWW.EPIPREV.IT

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

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

1Registro tumori del Veneto,
Padova

2Settore promozione
e sviluppo igiene e sanità
pubblica, Regione Veneto,

Venezia
3Istituto per lo studio

e la prevenzione oncologica
(ISPO), Firenze

4Assessorato alle politiche
per la salute, Regione

Emilia-Romagna, Bologna
5Centro per la prevenzione
oncologica, CPO Piemonte
e Ospedale San Giovanni

Battista, Torino
6Istituto oncologico veneto

IRCCS, Padova

Corrispondenza
Manuel Zorzi

manuel.zorzi@regione.veneto.it

Riassunto
Presentiamo i dati nazionali di attività dei programmi di screening del carcinoma colorettale rela-
tivi al biennio 2011-2012. A fine 2012 erano attivi in Italia 112 programmi, di cui undici attivati
nel corso del 2012 e quattro attivati nel 2011. In particolare, sono stati attivati: un programma in
Puglia e il programma della provincia autonoma di Bolzano, due nuovi programmi in Lazio, due in
Abruzzo, uno in Campania, cinque in Sicilia e tre in Sardegna. L’estensione teorica nazionale del-
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INTRODUCTION
This paper presents the data from the survey carried out by the
National centre for screening monitoring (Osservatorio
nazionale screening, ONS) on behalf of theMinistry of Health,
regarding the activities performed by Italian screening pro-
grammes for colorectal cancer during 2011-2012. The previ-
ous surveys are available at the ONS website.1

Important differences prevail among colorectal cancer screen-
ing programmes in Italy. The main difference regards the type
of screening test performed.While the majority of programmes
employ the fecal immunochemical test (FIT), some (nearly re-
stricted to one region, Piemonte) have adopted flexible sig-
moidoscopy (FS) once in a lifetime and FIT for non-respon-
ders to FS (figure 1). Moreover, FIT programmes have different
targets as far as age is concerned. Invitation to attend screen-
ing starts at the age of 50 years; whereas the maximum age is
69 or 70 years in most programmes, in a number of pro-
grammes it is as high as 74 or 75 years. FS programmes invite
a single cohort of subjects aged 58-60.
All FIT programmes are set to invite their target population by
mail every 2 years to undergo a 1-time immunochemical FIT,
without any dietary restriction. Quantitative haemoglobin
analysis is performed by automated instruments using the 100
ng Hb/ml threshold to determine positivity (80 ng Hb/ml in
a few programmes). People with a negative FIT are notified of
their results by mail and they are advised to repeat screening
2 years later. Non responders to the first invitation are mailed
a reminder, usually within 6 months. Subjects with a positive
screening test are contacted to undergo a total colonoscopy
(TC) or, when a complete colonoscopy is not possible, a dou-
ble-contrast barium enema X-ray or a colonography (virtual
colonoscopy). Colonoscopies are usually performed at an en-
doscopic referral centre, during dedicated sessions. Patients

with screen-detected neoplasms are referred to surgery or en-
doscopy, and then enrolled in a follow-up programme.
In 2007, the Italian group for colorectal cancer screening
(Gruppo italiano screening mammografico, GISCoR) pub-
lished anOperative report of quality indicators for the evaluation
of colorectal cancer screening programmes. For each indicator
the reference standards (acceptable, desirable) are provided.
Table 1 (p. 96) shows the indicators and standards utilized in this
paper. The operative report is available at the ONS website.2

DATA COMPLETENESS
Only 44% of the 215 questionnaires collected in 2011-2012
provided complete data (31% in 2011; 56% in 2012). The
items with the lowest level of completeness were screen-de-
tected lesions and surgery: time to surgical treatment, stage at
diagnosis, kind of treatment (endoscopic vs surgical). How-
ever, some programmes (N=7) were unable to provide even
baseline data.

EXTENSION AND COMPLIANCE
Programmes activated as of 31.12.2012
During 2011-2012, 15 new programmes were launched, 12 of
which in the South of Italy and Islands (figure 1).
As of 31st December 2012, 112 programmes were active in all
regions (table 2, p. 97). The vast majority of programmes
(N=104) employ the fecal immunochemical test (FIT), while
eight have adopted flexible sigmoidoscopy (FS) once in a life-
time, and FIT for non-responders to FS. In 2012, 7 pro-
grammes, mainly from the South of Italy and Islands, were sus-
pended.
The results of FIT programmes are reported in the following sec-
tions; data of FS programmes are presented in a specific section.
In order to describe the national situation, it is necessary to

lo screening è passata dal 66% della popolazione eleggibile di età compresa tra i 50-69 anni nel 2010 al 72,3% a fine 2012.
Complessivamente, nel 2011 e 2012 sono state invitate allo screening con la ricerca del sangue occulto fecale immunochimico
(SOF) 7.744.295 persone, pari al 53,1% della popolazione target da invitare nel biennio. I soggetti che nel 2011-2012 hanno
eseguito il SOF sono stati 3.531.937, con un’adesione corretta all’invito del 47,1%, con notevoli differenze tra Regioni.
La proporzione di positivi è stata del 5.2% nei soggetti al primo esame di screening (range: 1,0-12,4%) e del 4,0% agli esami
successivi (range: 3,4-6,4%). L’adesione alla colonscopia delle persone con SOF+ è stata dell’81,2%, con valori inferiori al 70%
in sole due Regioni (Molise e Campania). Più del 95% dei soggetti ha avuto una colonscopia completa e/o completata da un ul-
teriore esame di approfondimento.
Tra i 1.316.327 soggetti al primo esame di screening, il tasso di identificazione dei carcinomi è stato del 2,2 ogni 1.000 screenati
e quello degli adenomi avanzati del 10,3‰. I tassi di identificazione sono maggiori nei maschi rispetto alle femmine e aumentano
progressivamente con l’età in entrambi i sessi. Come atteso, tassi di identificazione più bassi (1,0‰ e 6,8‰ per carcinomi e ade-
nomi avanzati, rispettivamente) sono stati registrati nei 2.215.610 soggetti presentatisi a episodi di screening successivi al primo.
Molti programmi hanno riportato serie difficoltà a garantire in tempi brevi la colonscopia in caso di positività al SOF: circa un
sesto delle persone ha dovuto attendere più di due mesi (15%).
Dieci programmi nel 2011 e otto nel 2012 hanno proposto come test di primo livello la rettosigmoidoscopia (RS) a singole coor-
ti di età (58/60enni). Nel biennio hanno esaminato complessivamente 24.549 persone, con un’adesione corretta all’invito del
24,5%. E’ stato classificato come completo l’85,9% delle RS. Sono stati inviati ad approfondimento colonscopico il 9,8% degli
screenati e sono stati diagnosticati 3,0 carcinomi e 48,2 adenomi avanzati ogni 1.000 screenati.

(Epidemiol Prev 2015; 39(3) Suppl 1: 93-107)
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simplify the variability of the target population among the pro-
grammes, by narrowing the analysis to a homogeneous age
group. Therefore, we provide the data related only to subjects
aged 50-69 years that are common to all FIT programmes and
constitute the real target population of most of them.

Theoretical extension
Theoretical extension refers to eligible subjects residing in ar-
eas covered by organized screening programmes.
According to the National institute of statistics (Istat), at the
beginning of 2012 approximately 14,718,125 people aged 50-
69 years were living in Italy.3 The number of subjects residing
in areas where an organized screening programme was active
was 10,272,496, with a national theoretical extension of
73.3% (table 2), more than eight points higher than that ob-
served in 2011 (64.9%). Compared to the previous years, the
northern and central regions were almost completely covered
by screening programmes, while in the South of Italy and Is-
lands theoretical extension increased to 45.2% (compared to
29% in 2010), notwithstanding the discontinuation of some
programmes.
In particular, programmes on a regional-scale basis were acti-
vated in Emilia-Romagna, Friuli-Venezia Giulia, Liguria,
Lombardia, Marche, Molise, Piemonte, Toscana, Umbria,
Valle d’Aosta, Veneto, Trento, and Bolzano.

Extension of invitations
We define extension of invitations as the proportion of the res-

ident population who was sent a screening invitation during
the study period.
During 2011-2012, some 7,744,295 subjects were invited to
attend a screening programme, accounting for 53.1% of the
Italian resident population aged 50-69 years to be invited in
the biennium (table 3, p. 98). Extension showed a clear trend
across the country, with the highest value in the North
(82.5%) and the lowest in the South of Italy and Islands
(12.2%). While some regions confirmed the full capacity
reached in the previous years, other regions reported low
levels, due either to the recent activation of many programmes
or to the chronic difficulty of many programmes in ensuring
the necessary number of invitations.
If we restrict analysis to the areas with ongoing pro-
grammes, the extension of invitations was 77.7%, higher in
the North (92.0%), intermediate in the Centre (73.7%),
and lower in the South of Italy and Islands (35.2%). The
most recent programmes reported a lower performance
(46.4%; 10th percentile: 9.7%) than those that had been
activated before 2007 (94.1%; 10th percentile: 72.5%)
(table 4, p. 98).
Overall, 63.1% of programmes reached GISCoR’s acceptable
standard of >80% (85% of programmes that started by 2007,
42.6% of those that started by 2007-2009, and 27.3% of the
others). Intra-regional variability, illustrated in table 3 through
the percentiles for the regions with at least four programmes,
was high in all but a few regions, where all programmes
reached high levels.
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Figure 1.Colorectal cancer screen-
ing programmes: first-level test, tar-
get population, and programmes
started in 2011-2012.
Figura 1. Programmi di screening
colorettale: test di primo livello, po-
polazione target e programmi atti-
vati nel 2011-2012.

FIT 50-69/74 years

FIT started in 2011-2012

FS 58/60 + FIT 59-69 years



Compliance with invitation
We report data on adjusted compliance, calculated as the pro-
portion of subjects invited to attend screening (minus those
with a wrong address and those excluded after invitation for a
recent test) who underwent a screening test.
Overall, about 3,351,937 people were screened with FIT in
2011-2012. Adjusted compliance (47.1%) slightly decreased
compared to the 48% rate observed in 2010 (table 3). Adjusted
compliance was higher in the northern (52%) and central re-
gions (40.6%), while in the South of Italy and Islands it was
lower (28.6%).
The analysis of compliance by region shows a high inter-regional
variability, with values ranging from 13.7% in Campania to
67.7% inValle d’Aosta (table 3). Moreover, a high intra-regional
variability in almost all regions must be highlighted.
The 10th percentile (24%) is clearly insufficient to guarantee suit-
able coverage of the population and, consequently, efficiency of
a screening programme. Overall, 57.1% of programmes reached
the acceptable GISCoR standard (>45%) (table 4).
As was the case for extension, attendance was likewise greater
in programmes that started before 2007 (50.8%; 10th per-
centile: 40.3%) compared to those that started after 2009

(27.6%; 10th percentile: 11.8%), independently of geo-
graphical area.
This result in part depends on the higher proportion of sub-
jects that have never been invited that characterizes recent
programmes. The attendance rate of subjects invited for the
first time was 34.3%, that of those who had already responded
to previous invitations was 82.5%, while 17.8% of subjects
who had never responded to previous invitations responded to
a new invitation during 2011-2012.

DIAGNOSTIC INDICATORS
The most important diagnostic indicators (positivity rates,
detection rates, positive predictive values) are strongly influ-
enced by the underlying frequency of the disease in the
screened population. Colorectal cancer and pre-cancerous le-
sions are more frequent in males than females, and progres-
sively increase with age.4 Moreover, the disease is more fre-
quently detected in subjects at first screening test (prevalence
round) than in those at repeat tests (incidence round).
Therefore, these indicators are presented separately for subjects
at first and repeat screening tests, as well as by gender and five-
year age group. Subjects screened in newly activated pro-
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Indicator Standard
acceptable desirable

actual extension >80% >90%
compliance to invitation >45% >65%
positivity rate FIT: first test: <6% FIT: first test: <5%

repeat tests: <4.5% repeat tests: <3.5%
FS: <8% FS: <6%

inadequate screening tests FIT: <1%
FS: <10% FS: <5%

attendance to further FIT: >85% FIT: >90%
assessment FS: >90% FS: >95%
complete FS rate >85% >90%
complete TC rate >85% >90%
detection rate FIT FIT

carcinoma first test: >2.0‰ carcinoma first test: >2.5‰
repeat tests: >1.0‰ repeat tests: >1.5‰

adv. adenoma first test: >7.5‰ adv. adenoma first test: >10‰
repeat tests: >5.0‰ repeat tests: >7.5‰

FS FS
carcinoma >3.0‰ carcinoma >4.0‰
adv. adenoma >35‰ adv. adenoma >40‰

detection rate of adenomas at FS males >10% males >15%
females >5% females >10%

PPV of FIT at colonoscopy first test >25% first test >30%
for advanced adenoma or carcinoma repeat tests >15% repeat tests >20%
PPV of FS at colonoscopy >7% >10%
for proximal advanced adenoma
delay between FIT screening >90% within 21 calendar days >90% within 15 calendar days
and negative result
delay between the call >90% within 30 calendar days >95% within 30 calendar days
for assessment
and the assessment procedure
proportion of screen-detected <30% <20%
cancers in stage III+

FIT: faecal immunochemical test; FS: flexible sigmoidoscopy; TC: total colonoscopy; PPV: positive predictive value.

Adapted from: Zorzi M et al. Indicatori di qualità per la valutazione dei programmi di screening dei tumori colorettali. Epidemiol Prev 2007;6 (Suppl 1):1-56.

Table 1. Indicators and refe-
rence standards.
Tabella 1. Indicatori e stan-
dard di riferimento.



grammes all undergo first screening, while in the older pro-
grammes the proportion of subjects at repeat screening pro-
gressively increases. Moreover, while subjects at first screening
test are younger (47.4% were 50-54 year old in 2012), those
at repeat screening are mainly distributed in the older age
classes (65-69 years old: 30%; 50-54 years old: 15.8%).
The mean values of these indicators by region are standardized
by age and gender, using the national mean as standard pop-
ulation. The data refer to 3,531,937 subjects screened during
2011-2012 for which data are available; of these 1,316,327
(37%) underwent first screening and 2,215,610 (63%) sub-
sequent examinations.

Positivity rates
In subjects at first screening, the proportion of positive FIT was
5.2%, with quite homogeneous values among the mean re-
gional values of the regions with a significant number of
screens (table 5, p. 99). The 10th and 90th percentile of pos-
itivity rates reported by the programmes were 3.7% and 6.6%,

respectively. Outlier values were observed in programmes with
a few number of screened subjects and in some of the recently-
activated programmes.
In subjects at repeat screening, the proportion of FIT+ was
4.0%, with a higher homogeneity between programmes (10th-
90th: 3.3%-5.1%). Seventy-six percent of programmes met the
acceptable standard at the first (<6%) exam and sixty-six at re-
peat examination (<4.5%).
As shown in figure 2 (p. 99), the proportions of positive results
were higher in males both at first and repeat examinations, and
progressively increased with age, particularly at first screening
test.

Inadequate tests
Inadequate tests are essentially due to an incorrect sampling by
the subject.
During 2011-2012, 95% of programmes reported a propor-
tion of inadequate FITs lower than the standard (<1%). Over-
all, the national mean value was 0.3%.
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Table 2.Main data of FIT programmes, 50-69 year-old subjects, by region. Years 2011-2012.
Tabella 2. Dati principali dei programmi di screening colorettale, soggetti 50-69enni, per Regione. Anni 2011-2012.

Region Programmes1 Total resident Subjects residing in Theoretical Theoretical Coverage
subjects areas covered by a extension extension 2011-2012

programme in 2012 2011 2012
(N)2 (N) (%)3 (%)3 (%)4

Abruzzo 0 / 2 324.572 176.812 0.0 54.5 0.1
Alto Adige* 0 / 1 114.793 114.793 0.0 100 0.9
Basilicata 1 / 0 139.899 0 59.3 0.0 7.0
Calabria 2 470.890 129.729 14.7 27.5 1.8
Campania 3 / 2 1.333.753 299.315 26.8 22.4 1.6
Emilia-Romagna 11 1.083.295 1.083.295 100 100 60.4
Friuli-Venezia Giulia* 1 322.158 322.158 100 100 56.7
Lazio 6 / 7 1.366.176 783.637 55.0 57.4 5.4
Liguria 5 421.051 421.051 100 100 15.9
Lombardia 15 2.400.066 2.400.066 100 100 45.4
Marche 5 380.090 380.090 100 100 26.2
Molise* 1 78.110 78.110 100 100 29.7
Piemonte** 9 1.134.756 428.158 39.1 37.7 23.6#

Puglia 0 / 1 980.945 393.271 0.0 40.1 1.7
Sardegna 3 / 6 434.190 329.153 51.3 75.8 22.8
Sicilia 5 / 8 1.194.196 834.151 34.1 69.9 3.4
Toscana 12 944.371 944.371 100 100 45.0
Trentino* 1 129.509 129.509 100 100 57.6
Umbria* 1 222.785 222.785 100 100 48.2
Valle d’Aosta* 1 32.358 32.358 100 100 61.6
Veneto 21 1.210.162 1.132.237 93.7 93.6 59.5#

Italy 103 / 112 14.718.125 10.635.049 64.9 72.3 25.1
North 64 / 65 6.848.148 6.063.625 87.0 88.5 41.8
Centre 24 / 25 2.913.422 2.330.883 78.6 80.0 23.7
South/Islands 15 / 22 4.956.555 2.240.541 25.2 45.2 4.4

1 pairs of values refer to 2011 / 2012
2 residents 50-69 yrs old at 01.01.2012 (source: Istat)
3 proportion of eligible subjects residing in areas covered by a screening programme
4 proportion of eligible subjects that were screened in 2011-2012

* regional-based programmes

** programmes screen only subjects aged 58-69 years
# subjects who underwent a flexible sigmoidoscopy included
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Table 3. FIT programmes: extension of invitations and adjusted compliance in 2011-2012, by region.
Tabella 3. Estensione degli inviti ed adesione aggiustata dei programmi SOF nel biennio 2011-2012, per Regione.

Region Invited Extension of invitations1 Screened Adjusted compliance2

subjects (N) % 10th - 90th (N) % 10th - 90th
percentile3 percentile3

Abruzzo 445 0.2 174 46.2

Alto Adige 2.549 2.2 1.020 40.1

Basilicata 26.868 19.2 9.524 36.8

Calabria 18.384 3.8 8.293 47.2

Campania 154.394 11.9 21.039 13.7

Emilia-Romagna 1.084.128 116.6 89.7 - 118.9 557.021 52.1 44.4 - 61.7

Friuli-Venezia Giulia 309.016 108.3 156.208 52.3

Lazio 321.952 22.5 6.3 - 66.8 73.757 24.0 11.7 - 41.9

Liguria 227.489 55.5 29.1 - 110.1 64.327 29.1 11.2 - 41.7

Lombardia 2.189.985 97.2 83.3 - 110.8 1.027.550 48.5 41.4 - 65.9

Marche 311.050 92.9 54.2 - 116.2 87.420 28.2 23.3 - 35.5

Molise 64.468 81.3 23.221 36.6

Piemonte° 299.236 26.3 24.3 - 103.4 132.428 44.7 34.2 - 49.7

Puglia 64.605 4.6 16.305 36.5

Sardegna 207.105 40.8 98.836 50.3

Sicilia 277.331 19.2 40.312 15.6

Toscana 842.794 90.7 68.1 - 104.7 409.649 50.1 38.6 - 59.4

Trentino 112.473 97.7 66.225 59.8

Umbria 213.225 106.4 95.939 45.8

Valle d’Aosta 29.632 89.8 19.869 67.7

Veneto 987.166 91.9 78.5 - 117.2 622.820 65.5 46.1 - 76.7

Italy 7.744.295 53.1 21.5 - 111.8 3.531.937 47.1 24.0 - 67.7

North 5.241.674 82.5 59.4 - 115.2 2.647.468 52.0 36.2 - 70.0

Centre 1.689.021 58.9 19.5 - 105.0 666.765 40.6 23.2 - 56.6

South/Islands 813.600 12.2 0.4 - 89.9 217.704 28.6 12.9 - 63.1

1 proportion of the target population that was actually invited in 2011-2012
2 subjects attending out of those invited, excluding from the denominator those reporting a recent test and those who did not receive the invitation letter
3 only Regions with at least four programmes

° programmes screen only subjects aged 59-69 years

Table 4. FIT programmes: extension of invitations and adjusted compliance in 2011-2012, by year of programme start.
Tabella 4. Estensione degli inviti e adesione corretta dei programmi SOF nel biennio 2011-2012, per anno di attivazione del programma.

Start year

<2007 2007-2009 2010+ Total

Number of programmes

Total 60 27 22 109

North 46 14 5 65

Centre 12 6 6 24

South/Islands 2 7 11 20

Extension of invitations (%)* 94.1 68.6 46.4 77.7

10th-90th percentile 72.5 - 112.9 15.9 - 116.1 9.7 - 99.0 24.2 - 112.9

proportion of programmes with extension >80% 85.0 42.6 27.3 63.1

Adjusted compliance (%) 50.8 44.7 27.6 47.1

10th-90th percentile 40.3 - 68.4 27.5 - 62.3 11.8 - 50.7 26.4 - 67.2

proportion of programmes with adjusted compliance >45% 79.2 37.0 20.5 57.1

* proportion of the target population of the areas with a screening programme that was actually invited in 2011-2012



Colorectal cancer screening: 2011-2012 survey

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

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

Region First screening episode Repeat screening episode

Positivity rates 10th - 90th Positivity rates 10th - 90th
(%) percentile1 (%) percentile1

Abruzzo 1.0

Alto Adige° 7.1

Basilicata 12.4

Calabria 5.3 6.4

Campania 6.1 4.7

Emilia-Romagna 5.5 5.0 - 6.3 4.0 3.7 - 4.3

Friuli-Venezia Giulia 5.2 3.9

Lazio 4.9 2.4 - 5.9 4.7 3.3 - 9.9

Liguria 5.3 2.6 - 18.8 4.3

Lombardia 5.5 4.5 - 6.2 4.0 3.2 - 4.8

Marche 6.3 2.5 - 8.7 3.6

Molise 4.6 4.2

Piemonte° 6.6 4.6

Puglia 4.6

Sardegna 4.5 4.9

Sicilia 5.5

Toscana 5.1 4.3 - 7.5 3.9 3.7 - 4.5

Trentino 4.7 3.9

Umbria 4.8 4.0

Valle d’Aosta 4.3 3.4

Veneto 5.1 3.4 - 6.4 3.9 3.1 - 4.8

Italy 5.2 3.7 - 6.6 4.0 3.3 - 5.1

North 5.3 4.0 - 6.6 4.0 3.3 - 4.8

Centre 5.4 3.3 - 6.6 3.9 3.5 - 5.7

South/Islands 5.0 3.1 - 6.2 4.6 4.3 - 10.6

1 only Regions with at least four programmes

° not standardized (Piemonte screened only subjects aged 59-69 years, Alto Adige in 2012 screened only subjects aged 65-69 years)

Table 5. FIT programmes:
positivity rates at first and re-
peat screening episodes in
2011-2012 standardized (by
age and gender, utilising the
overall screened population as
standard population) by re-
gion.
Tabella 5. Programmi SOF:
tassi di positività ai primi
esami e agli esami successivi
nel 2011-2012 standardizzati
(per età e sesso utilizzando
come riferimento l’intera po-
polazione screenata), per re-
gione.
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Figure 2. FIT programmes:
positivity rates by age and
gender at first and repeat
screening episodes. Years
2011-2012.
Figura 2. Positività al SOF per
età e sesso ai primi esami e
successivi. Anni 2011-2012.
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Attendance to colonoscopy assessment
Attendance to colonoscopy assessment is essential for screen-
ing programmes to achieve colorectal cancer mortality reduc-
tion. Overall, 81.1% of FIT+ subjects attended colonoscopy
in 2011-2012, a figure which is similar to those observed in
2010 (81.4%) and 2009 (82.5%). Attendance rate was higher
in the North (83.0%) and progressively decreased in the Cen-
tre (79.6%) and South and Islands (67.0%).
Only 19.5% of programmes met the desired standard (>90%),
while 7.8% was under the cut-off of 70%.
As already reported in the previous years, attendance was
higher in males (80.6%) than in females (78.9%).

Complete colonoscopies
Besides compliance to colonoscopy, a cornerstone element in
measuring the effectiveness of a screening programme is the
completeness of the endoscopic examination. Overall, 91.5%
of the colonoscopies carried out in 2011-2012 were classified
as complete, a highly satisfactory result (table 6). Eighty-one
percent of programmes met the acceptable (>85%) and 61.5%
the desired standard (>90%).
Mean regional values ranged from 80.2% in Liguria to 97%
in Trentino. The values of single programmes ranged from
53.8 and 100% and the lowest values were due to a small
number of outliers (10th percentile: 82.6%). Programmes
generally reported higher proportions of complete exams in
males compared to females (overall 91.6% vs 89.3%, respec-
tively), as reported in the literature.5

Since a proportion of subjects complete the second-level as-
sessment by repeating colonoscopy or undergoing other exams,
we also calculated the rate of completion of the diagnostic
workup. Overall in 2011-2012, second-level assessment was
completed by 95.5% of subjects with a positive first-level test.

Complications at colonoscopy
Two hundred and nine cases of bleeding were reported, 165
of which were during operative TCs, with a rate of 0.065% for
non-operative and 0.29% for operative TCs; both values are
in accordance with GISCoR standards (<0.5% and <2.5%, re-
spectively). Sixty-five perforations were recorded (52 during
operative TCs), with a rate of 0.02% for non-operative and
0.09% for operative TCs, in line with GISCoR standards
(<0.5% and <2.5%, respectively).
Overall these results are good; however, a high variability in the
collection and recording of criteria was observed. Most pro-
grammes do not provide a systematic data collection within a
fixed interval of time after the examination (e.g., 30 days), pos-
sibly resulting in an underestimation of complications, in-
cluding the most serious ones. On the other hand, the data
about bleeding might refer to self-limiting episodes that did
not require any intervention such as hospitalisation, blood
transfusion, or endoscopic interventions. In that case, the in-
dicator would be overestimated.
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Region Complete colonoscopy Complete workup
rate1 (%) rate2 (%)

Basilicata 80.6 81.0

Campania 96.5 96.7

Emilia-Romagna 91.5 96.5

Friuli-Venezia Giulia 93.7 97.0

Lazio 88.7 98.4

Liguria 80.2 85.4

Lombardia 91.7 95.7

Marche 92.1 95.5

Piemonte 91.1 91.1

Sardegna 96.6 99.7

Sicilia 83.2 87.5

Toscana 87.9 94.5

Trentio 97.0 98.9

Umbria 88.0 91.9

Valle d’Aosta 95.0 95.0

Veneto 93.0 97.5

Italy 2011-2012 91.5 95.5

1 proportion of first total colonoscopies following a positive screening test that reached cae-
cal intubation

2 proportion of subjects who underwent a second-level workup who had a complete as-
sessment (a complete total colonoscopy and/or other exams)

Table 6. Complete colonoscopy rate and complete workup rate in 2011-2012, by
region.
Tabella 6. Tasso di colonscopie complete e tasso di approfondimenti completi, per
Regione. Periodo 2011-2012.
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Figure 3. FIT programmes: detec-
tion rates of carcinoma, advanced
adenoma, and non advanced ade-
noma at first and repeat screening
episodes in 2011-2012.
Figura 3. Programmi SOF: tassi di
identificazione di carcinoma, ade-
noma avanzato e adenoma iniziale
ai primi esami e successivi. Anni
2011-2012.

2.2

10.3

7.1

1.0

6.8
6.1

carcinoma adv. adenoma non adv. adenoma



Detection rates
We describe the detection rates (DR) of invasive carcinomas,
advanced adenomas (i.e., adenomas with a diameter ≥1 cm,
villous/tubulo-villous type, or high-grade dysplasia) and
non-advanced adenomas (smaller in size, tubular type, and
low-grade dysplasia). DRs are defined as the number of his-
tologically-confirmed lesions detected per 1,000 screened
subjects.
Overall, in subjects screened for the first time, 2,916 carci-
nomas, 13,578 advanced adenomas, and 9,320 non-advanced
adenomas were detected. Therefore, the DR was 2.2‰ for car-
cinoma, 10.3‰ for advanced adenomas and 7.1‰ for non-
advanced adenomas (figure 3). Sixty-three percent of pro-
grammes reached the acceptable standard for carcinoma
(>2‰), and 75% for advanced adenoma (>7.5‰).
In subjects undergoing repeat testing, 2,306 carcinomas,
15,001 advanced adenomas, and 13,427 non-advanced ade-
nomas were detected. As expected, the DRs were lower than
the corresponding figure at first exams (figure 3). Sixty-
nine percent of programmes reached the acceptable standard
for carcinoma (>1‰), and 63% for advanced adenoma
(>5‰).
The ratio between the DRs of advanced and non-advanced
adenomas does not reflect the underlying prevalence of the two
groups of lesions in the screened population, the frequency of
non-advanced adenomas being higher than that of advanced
adenomas. The DR of advanced adenomas is higher, since FIT

appears to be highly selective for these lesions, which tend to
bleed more easily than non-advanced adenomas, as described
in the literature.6 However, we observed a high variability
among programmes in the ratio between advanced and non-
advanced adenomas. This result suggests a low standardisation
of the diagnostic criteria used by the different programmes to
classify adenomas.
At first exams, we observed a high variability among the re-
gional mean values of DRs of carcinoma (from 1.7‰ in Cal-
abria to 7.8‰ in Bolzano, both non-standardized values), ad-
vanced adenomas (from 1.9‰ in Puglia to 13.7‰ inMarche
and Emilia-Romagna; in Piemonte, with its 19.4‰, pro-
grammes screened only subjects aged 58-69 years) and non-
advanced adenomas (from 3.3‰ in Puglia to 14.7‰ in
Friuli-Venezia Giulia and Bolzano) (figure 4).
We did not observe any geographical North-South trend in the
detection rates of carcinoma and advanced adenoma, as ex-
pected according to the underlying epidemiological figures
(carcinoma: North 2.3‰, Centre 2.2‰, South-Islands
2.2‰; advanced adenoma: North 11.2‰, Centre 10.6‰,
South/Islands 7.1‰; non-advanced adenoma: North 7.6‰,
Centre 7.5‰, South/Islands 4.8‰). At repeat examinations,
a higher homogeneity was reported among regions for the DR
of carcinoma (from 0.6‰ in Marche to 2.3‰ in Calabria),
but not for advanced adenoma (from 2.3‰ in Calabria to
10.3‰ in Sardegna) nor non-advanced adenoma (from 3.1‰
in Valle d’Aosta to 11.6‰ in Trentino) (figure 5, p. 102).
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Figure 4. FIT programmes: standardized (by age and gender, utilising the overall screened population as standard population) detection rates for carcinoma, advanced
adenoma and non-advanced adenoma at first screening, by region. Years 2011-2012.
Figura 4. Programmi SOF: tassi di identificazione di carcinoma, adenoma avanzato e adenoma iniziale ai primi esami, standardizzati (per età e sesso, utilizzando come
riferimento l’intera popolazione screenata), per regione. Anni 2011-2012.
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* not standardized (Calabria did not provide data by age class; Alto Adige, Marche, and Liguria screened only some age classes; Piemonte screened only subjects aged 59-69 years)
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As expected, on the basis of underlying epidemiological fig-
ures, the DRs of carcinoma were higher in males and pro-
gressively increased with age in both genders (figure 6). This
trend may be observed both in subjects screened for the first
time and in those at repeat screening.
The reduction in DRs between first and repeat exams was
larger in males and in the older groups: this could be due to
a proportionally higher impact in these subjects of the
polyps’ removal that takes place in the prevalence round, and
it is in agreement with the data about positivity rates of FIT
(figure 2).

Positive predictive value
Positive predictive value (PPV) of FIT+ at colonoscopy is de-
fined as the number of subjects with a diagnosis of carcinoma
or advanced adenoma, as a proportion of FIT+ subjects that
underwent colonoscopy.
In 2011-2012, the FIT showed a noteworthy capability of se-
lecting subjects with a high risk of invasive carcinoma or ad-
vanced adenoma, as already reported in the previous years.
Among the 55,419 subjects at first screening round who un-
derwent a colonoscopy after a FIT+, a diagnosis of carcinomawas
formulated in 5.3% and advanced adenoma in a further 24.5%.
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Figure 5. FIT programmes: standardized (by age and gender, utilising the overall screened population as standard population) detection rates for carcinoma, advanced
adenoma and non-advanced adenoma at repeat screening episodes, by region. Years 2011-2012.
Figura 5. Programmi SOF: tassi di identificazione di carcinoma, adenoma avanzato e adenoma iniziale agli esami successivi, standardizzati (per età e sesso, utilizzando come
riferimento l’intera popolazione screenata), per regione.Anni 2011-2012.
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Figure 6. FIT programmes: detection
rates of carcinoma by age and sex at
first and repeat screening.Years 2011-
2012.

Figura 6. Programmi SOF: tassi di
identificazione di carcinoma per età e
sesso e classe d’età ai primi esami e
agli esami successivi.Anni 2011-2012.
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Among the 74,810 subjects at repeat screening, the correspon-
ding values were respectively 3.1% for carcinoma and 20.1% for
advanced adenoma.
Seventy-five percent of programmes reached the acceptable
standard for subjects at first screening (>25%) and 85% for
those at repeat screening (>15%).
Once again, males showed constantly higher values than fe-
males (31.0% vs 22.6% for carcinoma and advanced ade-
noma altogether) and an increasing PPV trend was observed
with age (from 24.2% in subjects 50-54 years old to 29.4% in
those aged 65-69).

Waiting times
In order to reduce the anxiety of screened subjects, the delay
between the test and mailing of a negative result or the carry-
ing out of a further assessment for those positive must be kept
as short as possible. Since FIT is a laboratory test, it can be car-
ried out quite quickly (as compared to the reading of mam-
mograms and Pap smears), therefore the delay between the test
and the mailing of a negative result is generally short. In fact,
about 94% of letters after a negative result were mailed within
15 days and a further 3% within 21 days.
On the contrary, all regions recorded serious difficulties in guar-
anteeing a colonoscopy to FIT+ subjects within a short period
of time. Overall, colonoscopy was carried out within 30 days
after FIT only in 53.3% of cases and only nine programmes
met the acceptable standard (>90% within 30 days). Fifteen
percent of subjects had to wait for more than two months.
Finally, surgery was performed within 30 days after diagnosis
in 52% of cases, and in a further 33% within two months.

FS SCREENING PROGRAMMES
FS is proposed as a first level test by 9 programmes in Piemonte
and 1 in Veneto (in 2012 two programmes were suspended).
These programmes also offer FIT to subjects refusing FS
screening and to those up to 69 years of age. The principal data
are presented in table 7.

Overall, these programmes invited 53,668 subjects in 2011,
corresponding to an 88.2% actual coverage of their target
population (N= 61,973) and 47,499 subjects in 2012 (84% of
55,871 subjects in the target population).
Overall, 12,825 subjects were screened in 2011 and 11,724 in
2012. Uptake of invitation was 24.5% (range: 6.9-36.8%). In
almost all programmes, uptake was higher for males in com-
parison to females (overall: 25.8% vs 23.2%), as reported in the
literature. Compliance to FS screening was lower than for
FIT. However, the comparison is related to different geo-
graphical areas.
The programmes offer FIT to subjects refusing FS screening.
This strategy makes it possible to increase overall coverage and
reduce gender differences, as reported where this strategy has
been ongoing for a number of years. In fact, the proportion of
subjects that underwent one of the two tests was 36.4% and was
higher among females (37.5%) than males (35.3%) (table 7).
Since FS is performed on a once-in-a-lifetime basis, the pro-
portion of complete exams should be as high as possible. On
the other hand, caution must be taken to avoid perforations,
bleeding, or other complications. Overall, 85.9% of FS were
classified as complete, with higher levels in males (88.6%) than
in females (82.5%). This result is in line with GISCoR’s ac-
ceptable standard (>85%). A considerably high variability be-
tween programmes was recorded (range: 74.4-94%).
Generally, the programmes referred to colonoscopy assess-
ment 9.8% of screened subjects (12.0% of males and 7.4% of
females). Only in 57% of these cases was the reason prompt-
ing colonoscopy an advanced adenoma, which, according to
the literature, is associated with an increased probability of neo-
plasia in the proximal colon.
The overall attendance rate of the assessment was 93.5% in
2011 and dropped to 81.9% in 2012, probably due to a loss
of data. The colonoscopy completeness rate was 91.9%,
with values of single programmes ranging from 86.2% to
100%.
Among the subjects referred to colonoscopy, the prevalence of
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Males Females Total

screened 2012 (N) 5,983 5,741 11,724

screened 2011 (N) 6,646 6,179 12,825

compliance with invitation to FS (%) 25.8 23.2 24.5

compliance with invitation to FS+FIT (%) 35.3 37.5 36.4

reason prompting colonoscopy (%)

advanced adenoma* 7.4 3.6 5.6

other 4.6 3.8 4.2

detection rate (‰)

carcinoma 4.4 1.5 3.0

advanced adenoma 63.9 31.1 48.2

non advanced adenoma 96.8 61.6 79.9

PPV (%) for proximal neoplasia** 12.0 9.0 11.0

* at least one advanced adenoma (with a diameter ≥10 mm, villous/tubulo-villous type, or high-grade dysplasia); 3 or more adenomas with diameter <10 mm, tubular
type, and low grade dysplasia

** carcinoma or advanced adenoma

Table 7. Main results of FS
programmes. Years 2011-
2012.
Tabella 7. Risultati principali
dei programmi RS.Anni 2011-
2012.



proximal advanced lesions (advanced adenomas plus cancers)
ranged between 2.7% and 14.9%.
Overall, FS programmes detected 71 carcinomas, of which 67
in the distal tract of the colon, and 1,129 advanced adenomas,
with a DR of 3.0 and 48.2‰, respectively.

Stage at diagnosis
Overall, 2,916 cancers were detected in subjects at first screen-
ing and 2,306 at repeat screening. Invasive malignant polyps
represented 27.6% of cancers at first screening and 22.3% at
repeat screening. FS programmes detected 71 cancers, 14 of
which were invasive malignant polyps.
As already observed in the previous years, many programmes
did not collect any data about stage at diagnosis, while infor-
mation provided by others was incomplete. Therefore, stage
is available only for 3,733 cases (71.5%) of the 5,222 carci-
nomas, similar to 2010 and 2009 (73.5% and 71.7% respec-
tively). The incompleteness of this information was one of the
most critical issues encountered by Italian programmes dur-
ing 2010.
Table 8 shows the distribution by stage at diagnosis of cases
screen-detected by FIT and FS programmes. The distribution
of cases diagnosed at first vs repeat FIT are similar, with more
than half of cases at stage I and a considerable proportion of
cases treated only by endoscopic resection.
Overall, 27.3% of cases were in stage III+ at diagnosis, in ac-

cordance with the acceptable standard (<30%). As for the pro-
portion of cases in stage III-IV, small differences were re-
ported between cases at first and repeat screening.
Sixty percent of cases diagnosed by FS programmes were at
stage I; of these, 22.6% were invasive (pT1) malignant polyps
that underwent endoscopic resection alone.

Surgery
This survey collects data about the kind of therapy performed
on carcinomas, invasive malignant polyps and advanced ade-
nomas, and distinguishes between surgical intervention and
endoscopic resection alone. Overall, data were provided for
81.4% of carcinomas and 91.8% of advanced adenomas.
Eighty-five percent of carcinomas underwent surgery, while in
15% of cases treatment was limited to endoscopic resection.
This percentage increased to 40.8% considering only pT1
cases. As for advanced adenomas, treatment was exclusively en-
doscopic in 96.7% of cases.

Post-colonoscopy follow- up
The national survey collected information about recommen-
dations given at the end of the diagnostic workup by type of
diagnosis, and distribution of the colonoscopies carried out by
the screening programmes, by type: second-level assessments,
repetition, follow-up, etc.
� Recommendations after a clean colon
Most subjects with a negative colonoscopy were invited to per-
form a FIT after 5 years (79.6%), in line with the European
guidelines7 (table 9). Thirteen percent of the cases were rec-
ommended to undergo a further colonoscopy, at different in-
tervals, without any relevant difference between geographical
areas. The European guidelines recommend to return subjects
to screening even in case of a diagnosis of non-advanced ade-
noma. This recommendation was respected only by 10.7%
cases, while the indication in the vast majority of cases was a
further colonoscopy, at longer intervals in the North (53% af-
ter 5 years and 20% after 3) compared to the Centre (37% af-
ter 5 years, 34% after 3) and the South of Italy and Islands
(23% and 25%, respectively).
Advanced adenomas should be recalled to colonoscopy after
1 or 3 years (depending on the number and dimension of the
adenomas). This recommendation was given in 73% of cases,
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Recommendation Negative Low-risk High-risk Cancerized
(%) adenoma (%) adenoma* (%) adenoma (%)

FIT after 5 years 79.6 8.1 1.4 1.9

FIT after 2 years 4.4 2.6 0.6 0.0

colonoscopy after 5 years 7.3 50.8 5.8 0.6

colonoscopy after 3 years 3.3 22.2 48.4 4.0

colonoscopy after 6 months /1 year 2.4 7.9 33.9 16.9

surgery 0.6 1.9 5.7 68.9

other 2.4 6.5 4.2 7.7
* high-risk adenoma: at least one advanced adenoma (with a diameter ≥10 mm, villous/tubulo-villous type, or high-grade dysplasia); 3 or more adenomas with diameter

<10 mm, tubular type, and low-grade dysplasia

Table 9. Distribution of rec-
ommendations after clean
colon, by diagnosis at colono-
scopy in 2011-2012.
Tabella 9. Distribuzione per-
centuale delle raccomanda-
zioni dopo clean colon per
diagnosi istologica nel bien-
nio 2011-2012.

Stage FIT programmes FS
first screening repeat screening programmes
(N=1,910) (%) (N=1,823) (%) (N=62) (%)

I 41.9 42.9 37.1

I* 10.8 9.8 22.6

II 20.4 19.5 12.9

III-IV 26.8 27.9 27.4

Stage I: T1 or T2. N0. M0
Stage I*: T1. NX
Stage II: T3 or T4. N0. M0
Stage III-IV: lymph-node involvement or distant metastases

Table 8. Stage distribution of screen-detected cancers in 2011-2012. Cases with
known stage (3,733 out of 5,222 carcinomas).
Tabella 8. Distribuzione per stadio alla diagnosi dei carcinomi diagnosticati allo
screening nei programmi SOF e RS nel biennio 2011-2012 (%). Casi con stadio noto
(3.733 su 5.222 carcinomi totali).



while in 9.6% of cases colonoscopy was anticipated after 6
months and 2% of cases were recalled to FIT.
Sixty-nine percent of the cases of invasive malignant polyps
were sent to surgery, a further 8.3% to repeat colonoscopy af-
ter 6 months.
� Distribution by reason prompting colonoscopy
Seventy-four percent of the colonoscopies performed in 2011-
2012 were second-level assessments in subjects with a positive
screening test (table 10), 20.3% were post-colonoscopy follow-
up and 4.8% completion or repetitions of a previous
colonoscopy.
The proportion of follow-up colonoscopies was very low
(1.6%) in the programmes without an active invitation to
follow-up, while it rose to 26.5% in those with an active fol-
low-up. Among the latter, the proportion of follow-up colono-
scopies was highest in programmes older than 6 years (27.9%).

DISCUSSION
During 2011 and 2012, colorectal cancer screening pro-
grammes continued to spread gradually, and by the end of
the period they covered 74% of the national target
population.
About 7.7 million subjects were invited to screening, half of
whom underwent a screening test; 5,222 carcinomas and
28,579 advanced adenomas were diagnosed, making the Ital-
ian experience one of the most advanced in the world.
Fifteen new programmes were started, 12 of which were in the
South of Italy and Islands, which maintained a delay in com-
parison with the North and Centre, in part because a number
of programmes was suspended.
Overall, 78% of the annual target population residing in areas
with a programme were invited.
The extension of invitations of the programmes that had been
activated before 2007 was optimal, while the more recent pro-
grammes showed much lower performances (on average, 46%).
It seems that the new programmes are meeting more problems
in reaching adequate numbers of invitations. We recommend
a careful monitoring of this indicator to all programmes.
Compliance with invitation is in line with the previous years.
However, the very low values that affect many programmes,
particularly when associated with a limited extension of invi-
tations, are of particular concern, as in some cases the com-

bined effect of these two elements makes the proportion of the
target population that has been effectively screened marginal.
Intra-regional attendance showed high levels of variability,
which suggests the possibility of increasing the performance of
many programmes.
Overall, 82% of the subjects that had attended a screening
episode responded to the subsequent invitation. No differences
according to age or gender were observed, suggesting that the
experience of the previous screening episode becomes the main
driver for subsequent attendance, as already described in the lit-
erature.8 Thus, the effect of other factors, which influence re-
sponse to the first invitation, decreases. It is therefore impor-
tant for programmes to identify the limitations that may have
determined a lack of satisfaction in the screened population, es-
pecially if the attendance rate is low, because attendance in sub-
sequent rounds is necessary to obtain the expected protection.
Attendance among subjects that had already been invited but
never attended was 18%. This reflects the possibility to enrol
subjects at higher risk (because they have never been screened)
and the importance of continuing to regularly invite this group
of people that might seem reluctant to participate in screening.
These data suggest that the screened population changes over
the years. This means that:
� the test coverage of the target population is higher than the
number of screened subjects;
� for subjects who do not regularly undergo screening, the pro-
tective effect of screening will be lower than expected.
This aspect should be taken into consideration when com-
paring the impact of FIT vs FS programmes, because the lat-
ter provides a protection that lasts for at least 12 years to all
screenees. On the other hand, the protection afforded by FIT
will be extended to a greater number of subjects than those an-
nually recorded in the survey.
The available data are not enough to estimate the length of the
protection of FIT and hence the interval between two tests that
still confers a consistent risk reduction.
The evaluation of diagnostic indicators is difficult because
many programmes produced incomplete data and this may be
misleading when interpreting the results on a regional basis:
some indicators depend on many factors (e.g., DRs are influ-
enced by the distribution of the screenee by age and sex, by FIT
positivity, and by compliance to colonoscopy) and they should
be interpreted according to their intra-regional composition.
For each indicator we had to select the programmes that sent
complete data, with a possible selection bias. Unfortunately, the
less complete questionnaires came from the regions with the
lower number of programmes, leading to an even greater bias.
FIT showed to be an excellent first-level test for colorectal
screening in terms of homogeneity of positivity rates both at
first and subsequent episodes, with high PPVs and short de-
lay between the test and the mailing of a negative result. Other
evidence is still sparse, such as evaluation of the sensitivity of
FIT-based programmes through interval cancers. GISCoR
produced anOperative report on the collection of interval can-
cers and the estimate of sensitivity, for the purpose of making
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Type of colonoscopy Total Programmes with active
follow-up (%)

start date start date
2000-2006 2007-2010

second level assessment after
a positive first-level exam 74.5 66.7 74.3
repetition, etc 4.8 5.0 5.6

follow-up (after clean colon) 20.3 27.9 19.3

other 0.4 0.4 0.8

Table 10. Distribution of colonoscopies performed in 2011-2012, by type (%).
Tabella 10. Distribuzione percentuale delle colonscopie per motivo di esecuzio-
ne nel biennio 2011-2012.



the monitoring of this fundamental aspect of screening pro-
grammes easier and more homogenous.
Particular attention should be given to attendance to
colonoscopy (81.1%). This is a critical point of FIT pro-
grammes which has been observed in the last 5 years without
any sign of improvement. The actual proportion of FIT+ sub-
jects that did not undergo any further assessment was proba-
bly lower, since many programmes did not collect data about
assessments performed in non-screening settings. According to
a multicentric Italian study, about 3% of FIT+ subjects un-
derwent TC outside the screening programme.9

However, it must be stressed that the duty of screening pro-
grammes is not only that of reaching high levels of attendance
to colonoscopy, but also making sure that FIT+ subjects have
undergone assessment, even if outside the programme. The
data reported suggest that many programmes did not concern
themselves with this aspect.
A further issue that needs to be analyzed locally is the rela-
tionship between attendance to colonoscopy and the use of se-
dation and waiting time for assessment. During 2011-2012, we
observed a generalized difficulty for endoscopic services in
dealing with the workload deriving from screening positives,
as the burden of colonoscopies for the follow-up of adenomas
progressively increases.
Italian data are similar to those reported in the literature.10-
12 Some Italian experiences, which recorded attendance rates
higher than 90%, underlined the relationship between a high
compliance to colonoscopy and the diagnostic yield of screen-
ing programmes.13,14 A multicentric study recently showed
that different modalities of invitation may be used to increase
compliance with colonoscopy.9

The analysis of PPV of FIT+ at colonoscopy confirms the high
values reported in the previous years. According to these find-
ings, it is essential that screening programmes adopt strategies
in order to maximise colonoscopy attendance, or to ensure that
subjects with a positive FIT undergo further diagnostic as-
sessment in non-screening structures.
Compared to the last years, the overall DRs of carcinoma and
advanced adenoma were stable, even though many pro-
grammes showed a lower DRs at first screening. This is not
worrisome, since for programmes at subsequent rounds, a
high proportion of the population that undergoes the screen-
ing test for the first time is represented by fifty-year-old sub-
jects, which are at lower risk of disease.
Since DRs are calculated dividing the diagnosed lesions by the
screened population, they are inversely associated with loss of
attendance to colonoscopy. In fact, when adjusting the DRs by
attendance to colonoscopy, we observed a levelling off of the
differences between regional means (data not shown).
The fluctuations of DRs between programmes and regions sug-
gest, beyond different underlying prevalence rates, the presence
of other factors responsible for this aspect influencing the di-
agnostic sensitivity of the screening programme, such as the
quality of endoscopy and the different criteria locally used to

classify adenomas as advanced or non-advanced. The high
variability among programmes of the ratio between advanced
and non-advanced adenomas seems to confirm the importance
of the latter factor.
Adenoma detection rate is one of the most important indica-
tors to monitor the quality of colonoscopy.7 The data obtained
from programmes show a good quality of colonoscopies in
terms of completeness (91% of caecal intubation rates) and
complication rates, both for surgical and non-surgical TCs.
The National centre for screening monitoring, together with
GISCoR and with the major Italian scientific societies of en-
doscopy, carried out an assessment, the Equipe study, in order
to evaluate the performance of colonoscopies at the level of in-
dividual endoscopists and endoscopy services. The results of the
study are in line with those produced by the national survey.
In particular, the analysis of 75,569 total colonoscopies carried
out in 44 screening programmes showed that policies ad-
dressing organizational issues, such as sedation and the avail-
ability of screening sessions, may improve adenoma detection
rate and overall quality of colonoscopy.15

As for treatment, we collected information about the use of sur-
gical intervention versus endoscopic resection alone. Overall,
15% of carcinomas underwent endoscopic resection alone, re-
sulting in improved patient quality of life and cost reduction.
This percentage increased only to 41% in pT1 cases, which
mostly involve invasive malignant polyps. A possible overtreat-
ment of these subjects should be accounted for. Overall, 97%
of advanced adenomas were treated through endoscopic re-
section alone.
An important step that requires evaluation is post-colonoscopy
follow-up, which represents a relevant share of the total en-
doscopic workload of programmes that actively invite subjects
to follow-up. Application of the European guidelines proto-
cols would reduce the burden of these exams substantially, be-
cause the observed recommendations mainly result in an
over-prescription of endoscopic follow-up. We encourage
screening programmes to locally evaluate the indicators that
are reported in this survey, in order to verify compliance with
the European guidelines, both of endoscopists and endoscopy
services, especially if the waiting time for colonoscopy is par-
ticularly long.
This survey could not evaluate the outcomes of follow-up: this
would require an individual collection of information about the
timing and diagnosis of the index colonoscopy.We recommend
that programmes and regions that have adequate historical
databases carry out these analyses, which are expected to con-
firm the evidence underlying the recommendations of the Eu-
ropean guidelines and would be useful to support the spread
of their application.
Finally, the results of this survey may be used by new pro-
grammes to estimate the burden of colonoscopic workload they
may expect as time goes by.
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(Reggio Emilia); R. Sassatelli (AOSP Reggio Emilia); R. Corradini,
C. Goldoni (Modena); A. Pasquini, M. Manfredi, P. Baldazzi (Bologna);
R. Nannini, L. Caprara (Imola); M.C. Carpanelli, G. Zoli, (Ferrara);
V. Matarese (AOSP Ferrara); O. Triossi, M. Serafini, B. Vitali (Ravenna);
F. Falcini, A. Colamartini, O. Giuliani, R. Vattiato (Forlì); M. Palazzi,
C. Imolesi, P. Pazzi (Cesena); D. Canuti, C. Casale, M. Giovanardi,
G. Monticelli (Rimini)
Toscana: C. Nicolai, P. Vivani (Massa e Carrara); D. Giorgi, G. Finucci
(Lucca); M. Rapanà (Pistoia); C. Epifani, L. Abdelghani (Prato);
G. Allegrini (Pisa); C. Maffei (Livorno); R. Turillazzi (Siena); F. Mirri,
P. Ceccatelli (Arezzo); R. Rosati, P. Piacentini (Grosseto); C.B. Visioli,
P. Falini (Firenze); P. Amico (Empoli); C. Ciabattoni (Viareggio)
Umbria:M. Giaimo, S. Prandini (Regione Umbria); G. Vinti (Città
di Castello); A. Di Marco (Foligno); M. Malaspina (Perugia); R. Corvetti
(Terni)
Marche: L. Di Furia
Lazio: A. Barca, D. Baiocchi, F. Quadrino
Abruzzo:M. Di Giacomo (Regione Abruzzo); F.M. Lattanzio (ASL
Lanciano-Vasto-Chieti); M. Minna (ASL Pescara)
Molise: A. Di Credico
Campania: R. Pizzuti
Basilicata: A. Sigillito
Calabria:M.P. Montesi (Lamezia Terme); T. Landro (Vibo Valentia);
A. Giorno (Cosenza)
Sicilia:M. Santino (Caltanissetta); G. Magrì (Catania); G. Ferrara
(Ragusa)
Sardegna: R. Masala

Valle D’Aosta: S. Crotta
Piemonte: C. Senore (Torino), S. Polizzi (Moncalieri), M. Sartori
(Rivoli-Collegno), M.P. Alibrandi (Ivrea), F. Germinetti (Biella-Vercelli),
P. Bestagini (Novara), L. Orione (Cuneo), T. Miroglio (Asti), G. Faragli
(Alessandria)
Lombardia: D. Cereda, L. Coppola, L. Zerbi, M. Gramegna (Regione);
L. Tessandri, P. Imbrogno, G. Rocca, B. Pesenti (ASL Bergamo);
M. Schivardi, M. Crisetig, E. Grassi, F. Speziani (ASL Brescia); G. Gola
(ASL Como); S. Gotti, M. Dal Soldà, L. Boldori (ASL Cremona);
G. Moretti, A. Ilardo (ASL Lecco); A. Belloni, E. Rossetti, G. Marazza
(ASL Lodi); E. Anghinoni, (ASL Mantova); A. Silvestri, E. Tidone,
B. Frammartino, N. Leonardo, S. Deandrea (ASL Milano); P. Ceresa,
G. Beghi (ASL Milano 1); R. Lucchini, L. Acerbi (ASL Milano 2);
F. Lo Buono, L. Cavalieri d'Oro (ASL MB); G. Magenes, L. Camana
(ASL Pavia); A.M. Cioccarelli, A.C. Fanetti, L. Cecconami (ASL
Sondrio); R. Bardelli, M. Violini, F. Sambo (ASL Varese);
S. Domenighini, G. Pieracci (ASL Valle Camonica Sebino)
Trentino: R. Pertile, S.Piffer
Veneto: C. Fedato
Friuli-Venezia Giulia: A. Franzo, J. Fabro, M. Gobbato, L. Zanier
Liguria: L. Bonelli (IRCCS AOU San Martino-IST); M. Orlando,
D. Vaccari (ASL 1 Imperiese); A. Franxo, M. Scotto (ASL 2 Savonese);
I. Valle (ASL 3 Genovese); M. Ferrari Bravo, C. Sticchi (ASL 4
Chiavarese); F. Maddalo, F. Pensa (ASL 5 Spezzino)
Emilia-Romagna: C. Naldoni, P. Sassoli de’ Bianchi, P. Landi (Regione
Emilia-Romagna); E. Borciani, F. Fornari, G. Gatti (Piacenza); C. Zurlini,
M. Zatelli (Parma); F. Maradini (AOSP Parma); L. Paterlini, C. Campari

Data for the 2011-2012 survey was provided by:
Hanno fornito i dati per la survey 2011-2012:
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