European
Journal of
Cancer

ELSEVIER European Journal of Cancer 41 (2005) 1045-1050

www.ejconline.com

In situ breast cancer: Incidence trend and organised
screening programmes in Italy

Alessandro Barchielli #*, Massimo Federico °, Vincenzo De Lisi ¢, Lauro Bucchi ¢,
Stefano Ferretti ¢, Eugenio Paci !, Antonio Ponti &,
Eva Buiatti ", for the SCREENREG Working Group !

& Epidemiology Unit, Local Health Unit 10, Via di San Salvi 12, 50135 Florence, Italy
> Modena Cancer Registry, Modena, Italy
¢ Parma Cancer Registry, Parma, Italy
d Romagna Cancer Registry, Romagna, Italy
¢ Ferrara Cancer Registry, Ferrara, Italy
f Tuscany Cancer Registry, Tuscany, Italy
& Screening Evaluation Unit, CPO, Piedmont, Italy
Y Epidemiology Unit, Tuscany Regional Health Agency, Tuscany, Italy

Received 7 July 2004; received in revised form 30 November 2004; accepted 16 December 2004
Available online 10 March 2005

Abstract

The effect of mammography screening programmes on the incidence of in situ breast cancer (CIS) is described by analysis of the
CIS incidence trend in the 1990s and comparison of pre-screening and screening periods in six areas of Italy. All 1069 CIS arising in
women aged 40-79 years between 1988 and 1999 were analysed through age-standardised rates and Poisson regression models. The
results show that, for the whole series, ductal carcinoma in situ (DCIS) represented 89% and lobular carcinoma in situ (LCIS) 11% of
CIS detected. For all six areas, the introduction of screening increased the incidence of DCIS (screening/pre-screening ratio, range
1.12-1.77). Overall, DCIS represented 11% (226/2022) of all screening-detected cancers. A significant increasing trend in DCIS inci-
dence during the 1990s and a modification in pattern of age-specific incidence rates after the beginning of screening programmes
were observed. This increase can largely be explained by screening programmes. The incidence observed during the screening period
was a persistent 39% higher than during the pre-screening period, after adjustment for the “percentage of cases diagnosed by screen-
ing”. The increase also involves women at an age not targeted by screening programmes. In conclusion, as the increasing trend in
DCIS is not completely explained by the effect of the screening programmes, this supports the use of mammography as a “sponta-
neous” preventive practice during ongoing organised screening programmes, particularly among age groups not usually invited for
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screening. Therefore, the effect of mammography on stage-specific incidence of CIS may be more marked than expected on the basis

of the effect of screening programmes.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

Since the early 1980s, the incidence of breast carci-
noma in situ (CIS) has increased markedly in those areas
of the United States of America (USA) included in the
SEER program. This is due largely to an increase in inci-
dence of ductal carcinoma in situ (DCIS). The wide-
spread adoption of mammography screening has been
considered largely responsible for the rise in incidence
of DCIS [1]. Similar trends have been observed in other
countries [2,3]. Currently in the USA, 12-15% of newly
diagnosed breast cancer cases are DCIS, of which at
least 90% are diagnosed by mammography [4]. In the
UK, DCIS represents about 20% of screen-detected
breast cancers [3].

DCIS represents a precursor of invasive breast cancer
[6], but DCIS is a biologically and morphologically het-
erogeneous disease and the lesions vary in their propen-
sity to recur or progress to invasive cancer [1,4,7]. In
particular, the clinical significance of DCIS detectable
by mammography alone is not well established, as it is
uncertain whether its biological potential is the same
as for clinically diagnosed DCIS [8]. The relevance of
detection of DCIS in a screening programme therefore
remains controversial, even if the high-quality mam-
mography required to detect small invasive cancers will
inevitably detect DCIS [9]. Recent studies suggest that
overdiagnosis and overtreatment of DCIS in breast can-
cer screening is modest in absolute terms (37% of DCIS
diagnosed at first screening and 4% at incidence screen-
ing are estimated to be non-progressive) compared with
the likely benefit of early diagnosis and treatment of
progressive lesions [9].

Table 1

Since 1996, the Italian Ministry of Health has pro-
moted local mammography screening programmes
based on the use of nationally agreed protocol, offering
two-view mammography to women aged 50-69 years
(with and inter-screening interval of 2 years). The pres-
ence in the screening area of a population-based breast
cancer registry is one of the conditions recommended
for the quality control of screening. In this context, in
the 1990s, some regional governments in Italy intro-
duced mammography screening programmes based on
personal invitation. The screening was introduced
mainly in areas where a population-based cancer regis-
try was already operating.

This paper describes the effect of breast cancer screen-
ing on the incidence of CIS in six areas of Italy (located
in central and northern Italy) where a population-based
cancer registry was operating and mammography
screening was ongoing. The link between cancer regis-
tries and screening databases allowed the assessment
of the circumstances of cancer diagnosis.

2. Materials and methods
2.1. Population under study and source of cases

The whole series collected in the SCREENREG
study (Cancer Registries and Screening Programmes
Monitoring) included 17,172 invasive and CISs (ICD-9
174 and 233.0) diagnosed between 1988 and 1999 in wo-
men aged 40-79 years who were residing in the six areas
of Italy under study. The characteristics, structure and
setting of the study, together with the results referring

Italian registries participating in the study: period of incidence by screening period, women resident in the area (mean number/year) and in situ
incident cases included in the study by screening period and registry (age range 40—79 years), percentage of screening-detected DCIS by registry (age

range 50-69 years)

Cancer registry Period Women resident Cases included in the study (n) Screening-detected®
Pre-screening Screening (n 1000) Pre-screening Screening DCIS (%)
Ferrara 1992-1997 (Oct.) 1997 (Nov.)-1999 99 67 33 70
Florence City 1988-1990 (Sept.) 1990 (Oct.)-1996 114 31 108 63
Modena* 1992-1995 (Sept.) 1995 (Oct.)-1998 153 93 173 41
Parma 1994 and 1997 1998 103 24 26 46
Romagna 1989-1994 1997-1999 188 84 216 60
Turin City® 1988-1991 1992-1995 254 68 146 41

& Program limited to some municipalities of the areas covered by the cancer registry.

® Programme inviting women aged 50-59 years.
¢ Based on cases detected during the screening period.
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to invasive cases, have been detailed elsewhere [10]. The
present analysis focused on CIS incidence trends.

More than 900,000 women were residing in the six
areas (Table 1). Each registry contributed to this study
by supplying data for a variable number of years,
depending on the availability of incidence data and on
the starting year of screening, for a total of about 7.5
million person-years. The population size included in
the study was stable before and after the beginning of
screening in all registries, except for Romagna where
the population covered by cancer registration increased
during the screening period (from 158,000 to 248,000
women). The year that screening started differed by
area: being earlier in Florence and Turin, and later in
Ferrara and Parma (where screening began in 1997-
1998). Overall, 1069 CIS were recorded. Every registry
checked the circumstances of diagnosis of each case
through the screening programme databases. Cases were
categorised as either “screen-detected” or “diagnosed at
the current clinical practice”. The latter group included
cancers occurring in women who had not been invited to
screening, in those who did not attend the screening and
patients with interval cancer.

2.2. Analysis

Age-adjusted incidence rates (age range 40-79 years;
standard: European population) by registry and by per-
iod of incidence were calculated. Furthermore, multiple
Poisson regression models were fitted to assess the effect
on incidence of the age-registry-specific percentage of
breast cancers diagnosed at screening and of the diagno-
sis period (screening versus pre-screening) adjusted for
S-year age groups and registry. The percentage of breast
cancers (in situ + invasive cases) diagnosed through
screening represents a proxy variable indicating the im-
pact of the programme in the area, depending on the
proportion of women invited at a given time, on their
compliance and on the sensitivity of the programme it-
self. The models were checked against the data using
deviance, a measure of discrepancy between observed
and fitted values. The statistical significance of the vari-
ables included in the model was assessed on the basis of
the likelihood ratio statistic (LRS). Incidence rate ratios
(IRR) and 95% confidence intervals (95% CI) were cal-
culated. Analyses were carried out using the STATA
statistical package (version 6.0, Stata Corporation, Col-
lege Station, TX, USA, 1999).

3. Results

Among women in the age range 40-79 years, a total
of 367 CIS were diagnosed in the pre-screening period
and 704 in the screening period. DCIS represented
89% and lobular carcinoma in situ (LCIS) 11% of the

Table 2

Pre-screening incidence rates (age-adjusted, standard: European pop-
ulation, per 100,000) of ductal carcinoma in situ (DCIS) by cancer
registry and screening period, and screening/pre-screening incidence
rate ratio (IRR), age range 40-79 years

Registry DCIS

Pre-screening period Screening/pre-

screening IRR

Incidence rate 95% CI
Ferrara® 10.2 6.2-14.2 1.12 P=043
Florence® 9.3 5.6-12.9 1.36 P =0.008
Modena 13.9 10.8-17.1 1.51 P <0.001
Parma 10.3 5.6-15.1 1.56 P =0.004
Romagna?® 8.6 6.1-11.0 1.77 P <0.001
Turin 5.1 3.7-6.5 1.56 P <0.001

# The years analysed in the pre-screening and in the screening periods
were those reported in Table 1, with the exceptions of Florence
(screening period: October 1990-1993), Ferrara (pre-screening period:
1995-October 1997) and Romagna (pre-screening period: 1992-1994).

whole series. Overall, DCIS represented 11% (226/
2022) of all screening-detected cancers. The proportion
ranged from 15% in the age range 50-54 years, to 11—
12% in the age range 55-64 years, to 8% in the age range
65-69 years and to 11% in the age range 70-74 years.
During the screening period, the percentage of DCIS
diagnosed at screening in women aged 50-69 years
was in the range 41-70% throughout the registries, due
to some differences in the screening programmes. In fact,
during the years studied, the screening did not involve
all the municipalities in the area covered by the Modena
Registry, while the invitation was addressed to women
in the age range 50-59 years in Turin.

Table 2 shows age-adjusted incidence rates of DCIS.
For some registries, in which a long period of incidence
was available, this was subdivided into 3-year periods,
and for the analysis only the periods immediately before
and after the start of screening were considered. During
the pre-screening period, age-adjusted incidence rates
ranged from 5.1 per 100,000 to 13.9 per 100,000. During
the screening period, incidence rates were higher in all
areas, the screening/pre-screening rate ratio ranging
from 1.12 to 1.77.

A multivariate analysis of the pooled data-set was
performed by comparing the periods of diagnosis imme-
diately before and after the beginning of screening. A
model including registry, age, percentage of all screen-
detected cases (a proxy of screening impact) and period
of diagnosis was fitted (deviance: P = 0.10). As expected,
the effect of mammography screening largely explains
the incidence trend in DCIS, an increase of 9% (95%
CI: 2-15) for every 10% increase in all screen-detected
cases. Nevertheless, the screening did not completely ex-
plain the increase in incidence rates. Indeed, after the
beginning of screening, the multivariate model showed
that DCIS incidence continued to be 39% higher (95%
CI: 25-54) than during the pre-screening period.
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Fig. 1. In situ breast cancer (CIS): age-specific incidence rates by period and modality of diagnosis.

In the pooled data-set, before the beginning of the
screening programmes, the age-specific CIS incidence
rates (Fig. 1) were substantially stable until 69 years of
age, then fell progressively. After screening began, the
pattern of age-specific modified, increasing 2—3 times be-
tween 50 and 69 years of age. The screening-detected
cases largely explained this rise, even if, in women aged
50-69 years, the incidence rates of cases diagnosed out-
side screening were moderately higher than the corre-
sponding rates during the pre-screening period. The

incidence rise was also observed in women aged 40-49
years and 70-79 years (about 1.5 and 3 times, respec-
tively) who were not involved in the screening pro-
grammes. The analysis stratified by morphology
showed that the increase substantially concerned DCIS,
whereas LCIS incidence rates were only marginally mod-
ified (data not shown).

The analysis of DCIS incidence of the pooled data-set
by calendar period (reference: 1988-1990; Fig. 2)
showed, for those aged 50-69 years, a significantly
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Fig. 2. Time trend in incidence of ductal carcinoma in situ (DCIS) of the breast.
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increasing trend (P < 0.001) when the effect of diagnosis
calendar-year was adjusted for age and registry. When
the model also included the percentage of screening-de-
tected cases, the curves flattened but the differences gen-
erally continued to be significant (1991-1993: IRR, 1.51;
95% CI, 1.04-2.20; 1994-1996: IRR, 1.55; 95% CI, 1.02—
2.37; 1997-1999: IRR, 1.68; 95% CI, 0.82-3.46). Also
women aged 4049 years and 70-79 years showed an
increasing trend per calendar period. Nevertheless,
pooled models had an insufficient fit (model deviance:
P =0.025 and P =0.011, respectively), suggesting non-
homogeneous age-specific patterns among the registries.

4. Discussion

The effect of mammography screening programs on
CIS incidence rates is shown in six areas of Italy for wo-
men aged 40-79 years. As the programmes targeted wo-
men in the age range 50-69 years, the study also
included age groups not involved in the screening. The
analysis of a wide age range allows the assessment of a
more complete picture of the effect, from a popula-
tion-based perspective, of diagnostic modifications con-
comitant with the beginning of screening. The cases,
identified by qualified population-based cancer registries
[11], can be considered fully representative of all those
occurring in the resident population.

The study showed a significantly increasing trend in
DCIS incidence during the 1990s, which is largely, but
not completely, explained by the screening, and a mod-
ification of pattern of age-specific incidence rates after
the beginning of screening programmes. This screening
effect was expected and consistent with findings from
previous studies, and showed a marked increase in DCIS
due to the increased use of mammography [1,2,5].
Nevertheless, in our area, the rise in incidence of DCIS
is not completely explained by the screening. Indeed, the
incidence in the screening period continued to be 39%
higher than in the pre-screening period after the adjust-
ment for the “percentage of cases diagnosed at screen-
ing”. This variable is a proxy of the impact of the
programme in the target population, representing both
the proportion of women invited and their compliance,
and of the sensitivity of the programme itself. Also the
analysis of the age-specific incidence showed that, after
the introduction of screening, the rates of DCIS diag-
nosed outside screening were higher than the corre-
sponding rates in the pre-screening period. This
increase concerned women in the age groups not invited
to screening and, marginally, in those targeted in the
screening programmes.

Aside from screening, other factors were taken into
account as possible causes of the increasing trend in
breast cancer incidence, including changes in clinical
examination or breast self-examination and cohort or

period effects of risk factors, such as the use of hor-
mone replacement therapy, change in reproductive
patterns and obesity in postmenopausal women [12—
14].

A previous analysis, carried out in the same areas and
periods, showed that the increasing incidence of invasive
breast cancer observed after screening started was sub-
stantially explained by the increase in detection of
“early-stage” cancer, as a consequence of the screening
itself, rather than by a “real” increase in the background
incidence [10].

As far as CIS is concerned, the increasing incidence
trend observed in the SEER areas (USA) persisted until
the late 1990s [15]. In the UK, the rate of CIS detected in
women becoming newly eligible for screening (first test
following first invitation) is higher than the quality tar-
get suggests [5]. Our study, which is mostly limited to
the first few years after screening began, does not allow
us to evaluate more closely the secular trend in DCIS
and, therefore, further periods of incidence need to be
analysed.

A failure in the linkage between cancer registry and
screening databases, and the consequent incorrect classi-
fication of some cases as “unscreened”’, could represent
a possible limitation of this study. In our opinion, errors
in correctly ascertaining the circumstances of diagnosis
did not seriously affect the results. Indeed, the increase
in CIS diagnosed in unscreened women mainly concerns
ages that are not involved in screening. Furthermore,
the six cancer registries were involved in the quality con-
trol of the screening programmes and the circumstances
of diagnosis of cases in the screening ages were carefully
checked.

As reported in other countries, increased debate and
publicity about breast cancer screening during the intro-
duction of screening programmes can bring about an
improvement in public awareness, resulting in the earlier
detection of tumours [16]. Widespread use of mammog-
raphy as a preventive practice outside screening pro-
grammes has been documented in several populations
[17-20]. An increase in the detection of small invasive
cancer in unscreened women as an effect of this practice
has also been reported [21]. Our data also confirm these
results for CIS and show that the widespread use of
mammography as a ‘“‘spontaneous’ preventive practice
can coexist with an ongoing, organised screening pro-
gramme, especially among age groups not involved in
the programmes. Therefore, at a population level, the ef-
fect of mammography on stage-specific incidence rates
may be larger than expected on the basis of the compli-
ance with screening programmes.

From a general point of view, undesirable side-effects
can affect the use of mammography as a “‘spontaneous”
preventive practice (i.e., lower sensitivity in younger pa-
tients) and this can indirectly decrease the cost-effective-
ness of screening programmes. On the other hand,
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chronological age alone should not be considered a rea-
son for the cessation of screening in older women who
are in reasonably good health (i.e., over 70 years of
age) [22].

In conclusion, this study showed an increasing trend
in DCIS, which can largely, but not completely, be
explained by the effect of the screening programs. The
results support the use of mammography as a ““sponta-
neous’ preventive practice concomitant with organised,
ongoing screening programmes. The effects of mammog-
raphy on the stage-specific incidence trend may, there-
fore, be larger than expected on the basis of the
screening programme effect.

Conflict of interest statement

None declared.

Acknowledgement

This study was supported by the Associazione Itali-
ana per la Ricerca sul Cancro (AIRC) Project: “Using
Cancer Registries for short-term quality control of
breast and cervical cancer screening programmes’.

References

1. Ernster V, Barclay J, Karlikowske K, er al. Incidence and
treatment for ductal carcinoma in situ of the breast. JAMA
1996, 275, 913-918.

2. Levi F, Te C, Randimbison L, et al. Trends of in situ carcinoma
of the breast in Vaud, Switzerland. Eur J Cancer 1997, 33,
903-906.

3. Barchielli A, Paci E, Giorgi D. Recent trends of in situ carcinoma
of the breast and mammographic screening in the Florence area,
Italy. Cancer Causes Contr 1999, 10, 313-317.

4. Wincester DP, Jeske JM, Goldschmidt RA. The diagnosis and
management of ductal carcinoma in situ of the breast. CA Cancer
J Clin 2000, 50, 184-200.

5. NHS Cancer Screening Programmes. Breast screening pro-
gramme, annual review 2003: serving women for 15 years.
Available from: www.cancerscreening.nhs.uk.

6. van Diest PJ. Ductal carcinoma in situ in breast carcinogenesis.
J Pathol 1999, 187, 383-384.

20.

21.

22.

. Sakorafas GH, Tsiotou AG. Ductal carcinoma in situ (DCIS):

evolving perspectives. Cancer Treat Rev 2000, 26, 103-125.

. Morrow M, Strom EA, Bassett LW, et al. Standard for the

management of ductal carcinoma in situ of the breast (DCIS). CA
Cancer J Clin 2002, 52, 256-276.

Yen M-F, Tabar L, Vitak B, er al. Quantifying the potential
problem of overdiagnosis of ductal carcinoma in situ in breast
cancer screening. Eur J Cancer 2003, 39, 1746-1754.

Buiatti E, Barchielli A, Bartolacci S, et al. The impact of
organised screening programs on stage-specific incidence of breast
cancer in some Italian areas. Fur J Cancer 2003, 39, 1176-1182.

. Parkin DM, Whelan SL, Ferlay J, Raymond L, Young J, editors.

Cancer incidence in five continents, vol. VII. Lyon, IARC Scientific
Publications, No. 143; 1997.

Collaborative Group on Hormonal Factors in Breast Cancer.
Breast cancer and hormonal replacement therapy: collaborative
reanalysis of data from 51 epidemiological studies of 52702
women with breast cancer and 108411 women without breast
cancer. Lancet 1996, 350, 1047-59.

Collaborative Group on Hormonal Factors in Breast Cancer.
Breast cancer and hormonal contraceptives: collaborative reanal-
ysis of data from 51 epidemiological studies of 53279 women with
breast cancer and 100239 women without breast cancer. Lancet
1996, 347, 1713-27.

Kelsey J, Berstein L. Epidemiology and prevention of breast
cancer. Annu Rev Pub Health 1996, 17, 47-64.

Eisner MP, Kosary CL, Hankey BF, et al., editors. SEER cancer
statistics review, 1975-2001. Bethesda, MD: National Cancer
Institute; 2004. Available from: http://seer.cancer.gov/csr/1975—
2001.

Stockton D, Davies T, Day N, et al. Retrospective study of the
reason for improved survival in patients with breast cancer in East
Anglia: earlier diagnosis or better treatment. Br Med J 1997, 314,
472-475.

Lutz JM, Reith-Chaton J, Fioretta G, et al. Surveys on mam-
mography frequency in Geneva. J Med Screening 2000, 7,
111-113.

Segura JM, Castells X, Casamitjiana M, er al. Utilization of
screening mammography as a preventive practice prior initiating a
population-based breast cancer screening program. J Clin Epi-
demiol 2000, 53, 595-603.

Giorgi D, Paci E, Zappa M. Can a self-referral policy achieve the
results of a service of screening? Ten years of breast cancer early
diagnosis experience in Florence (Italy). J Epidemiol Community
Health 1994, 48, 241-248.

Gaudette LA, Altmayer CA, Nobrega KM, er al. Trends in
mammographic utilization, 1981-1994. Health Rep 1996, 8, 17-27.
Hammer C, Staples M, Kavanagh A. Evaluation of breast cancer
incidence: is the increase due entirely to mammographic screening.
Cancer Causes Contr 1999, 10, 333-337.

Smith RA, Saslow D, Sawyer KA, et al. American Cancer Society
guidelines for breast cancer screening: update 2003. CA Cancer J
Clin 2003, 45, 141-169.


http://www.cancerscreening.nhs.uk

	In situ breast cancer: Incidence trend and organised screening programmes in Italy
	Introduction
	Materials and methods
	Population under study and source of cases
	Analysis

	Results
	Discussion
	Conflict of interest statement
	Acknowledgement
	References


