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Introduction

Breast cancer is the leading cause of cancer incidence
and mortality in women in Italy and in many other coun-
tries [1, 2]. In Italy, an estimated 37,302 new cases of
invasive breast cancer were expected in females in 20053.
The number of incident cases probably increased in
recent years because of the spread of the organized
screening programs in many areas of Italy. Since then the
effectiveness of prevention and advances in medical treat-
ments [3, 4], has reduced the number of deaths to about
8,500 [5].

Umbria, a Region of central Italy, had a population of
457,404 women on 31-12-2007. The incidence of female
breast cancer was quite low compared with data from the
pool of Italian cancer registries1. In Umbria the number of
newly diagnosed cases every year was about 600, with
165 deaths, making female breast cancer first among the
cancer causes of incidence and mortality [6]. The estimat-
ed number of prevalent cases was about 416,00 in Italy
and about 7,000 in Umbria [5].

Several studies reported risks of second tumors in
women with breast cancer which may be due to shared
environmental, lifestyle, or genetic factors or treatment
effect [7-9]. In the past more aggressive radiotherapy reg-
imens increased the risk of the radiotherapy-associated
cancers [10] and nowadays treatment with adjuvant
tamoxifen seems to cause an excess of endometrial can-
cers [11, 12]. On the other hand there appears to be a low
risk of some cancers, e.g., gastrointestinal, in women who
have had breast cancer [13, 14].

This present study used incidence data from the
Umbrian Population Cancer Registry (RTUP) from 1994
to 2006 to test the hypothesis that direct or inverse rela-
tionships link several later cancer sites in women who
have had breast cancer.

Materials and Methods

Between January 1, 1994 and December 31, 2006, 7,840
female breast cancer (C50 ICD10) [15] patients were collected
from the Umbrian Population Cancer Registry as incident
cases. Twenty-four DCO cases were excluded. Over the same
time-period, 332 subsequent multiple cancers in 320 patients
were recorded. Subsequent breast cancers were included only if
they presented a different morphology. One hundred and forty
metachronous contralateral breast cancers, with the same his-
tology, were recorded. Cases were collected, coded, stored and
analyzed in accordance with the standard methods recommend-
ed for cancer registries [16]. Contralateral breast cancers with
the same histology, were excluded from the calculation of inci-
dence rates. Bladder cancers were considered malignant if not
reported as non-infiltrating. One hundred and fifty-two patients
presented synchronous bilateral breast cancers.

In this cohort of 7,816 breast cancer patients multiple can-
cers that were recorded in the RTUP archives over the same
time-period were selected. Only sites that were observed in
more than five cases were included in the analysis. The 45,195
person/years were calculated from the date of first breast can-
cer diagnosis up to date of death or follow-up on 31/12/2007.

The expected number of cases was obtained from indirect
standardization with regional incidence rates of several sites
relative to the overall period. The significance of the
observed/expected ratios (SIR) and the corresponding 95%
confidence intervals were based on the Poisson distribution
[17].

Summary
Using data from the Umbrian Population Cancer Registry (RTUP) we tested the hypothesis of relationships between several subse-

quent cancer sites in women who had had breast cancer. New patients (7,840) were collected from the RTUP between 01/01/1994 and
31/12/2006; 24 DCO cases were excluded; 332 successive multiple cancers in 320 patients were recorded. Including all second cancers,
metachronous contralateral breast cancer, the observed/expected ratio (SIR) was non-significant. Excluding these cases, SIR was sig-
nificantly lower whether with or without second skin carcinomas. SIR of all second metachronous contralateral cancers, excluding skin
carcinomas, was non-significant. Significantly lower risk involved the colorectum, stomach, pancreas and metachronous breast with
different histology. A significant excess was found of melanoma and total second breast cancers, including the contralateral. The exces-
sive skin melanoma in breast cancer survivors was attributed to the relationship with BRCA2 and CDKN2A mutation-positive patients.
The excess risk due to the CDKN2A mutation should also include pancreatic cancer which, in the present study, presented a signifi-
cantly lower risk.
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Results

Table 1 reports distribution by site of observed and
expected multiple cancers and corresponding SIR.

Considering all second cancers, including metachro-
nous contralateral breast cancer, the SIR was non-signifi-
cant and very close to 1. Excluding these cases, SIRs
were significantly lower than 1, whether with (SIR =
0.69, 332 obs. vs 479 exp.) or without (SIR = 0.64, 264
obs. vs 413 exp.) second carcinoma skin cancers. The SIR
of all second cancers including the metachronous con-
tralateral but excluding skin carcinomas was non- signif-
icant at 0.98.

Significantly lower risks were shown by SIR for the
colorectum (SIR = 0.73, 52 vs 72), stomach (SIR = 0.50,
16 vs 32), pancreas (SIR = 0.47, 6 vs 13) and metachro-
nous breast cancer with different histologies (SIR = 0.19,
20 vs 106). Only melanoma presented an excess risk with
a significant SIR of 2.24 (16 obs. vs 7 exp.). Non-
melanoma skin cancer, ovary and bladder cancer, non-
Hodgkin’s lymphomas, leukemias and brain cancer pre-
sented a non-significant SIR of 1 ± 0.10; the uterus cor-
pus and kidney, ureter and urethra cancers had non-signif-
icant SIRs of 1.25, and lung and thyroid cancers had SIRs
below 1.

Discussion

The results of this study seem to confirm some
hypotheses advanced by different authors.

One major result is the significant excess of melanoma
and total second breast cancers, including contralateral.

The increase in skin melanomas (SIR = 2.24) in female
survivors of breast cancer has been reported by several
authors, who discussed the relationship between these
cancers and BRCA2 mutations as well as CDKN2A
mutation-positive patients [8, 18-21]. The excess risk due
to the CDKN2A mutation should also involve pancreatic
cancer [18] which, on the contrary, presented a signifi-
cantly lower SIR (0.47) in our study.

Primary breast cancer with different histologies, pre-
sented a significantly low SIR (0.19) but, if we consider
contralateral malignancies, the SIR rose significantly to
1.52. The risk of developing a second primary breast can-
cer decreases over time since the first diagnosis of breast
cancer and by age at first diagnosis [22]. Our cohort pre-
sented a mean age at diagnosis of 67.6 years and the mean
relative survival at five years was 87% [5]. This very low
SIR can be explained and is very similar to what was
observed in female patients who presented a second pri-
mary breast tumor 10-19 years after the first one (signifi-
cant SIR = 0.4 in females aged 60-69 and SIR = 0.20 in
females aged 70+) [22]. On the other hand, the high risk
of developing contralateral cancer has been emphasized
by many authors [22-24].

Our study shows a significantly reduced risk for second
tumor incidence in the colon-rectum (SIR = 0.73), stom-
ach (SIR = 0.50) or pancreas (SIR = 0.47). Pappo et al.
[13] recently demonstrated that the rate of a second pri-
mary gastrointestinal malignancy in breast cancer
patients was lower than in matched patients without
breast cancer. Trentham-Dietz et al. [14] reported a
reduced risk of colorectal cancer after breast cancer in
relation to several patient characteristics. On the other
hand, some authors showed a different picture, with no
significant [21, 24] or significantly increased SIR [8, 9,
20, 22] for several gastrointestinal cancers.

In our study the SIR for second genitourinary cancers
was very close to 1. Soerjomataram et al. [20, 26]
reported an increased risk of a second ovarian cancer,
but not other genital and urinary organs. In particular the
results of many studies are contradictory on the inci-
dence of ovary and endometrium second cancers [8,
9,14, 25].

Potentially radiotherapy-associated cancer sites [9], in
the region of Umbria, showed a non-significant SIR.

The lower SIR related to gastrointestinal cancers (col-
orectal, gastric and pancreatic) and to a second breast
cancer with a different histology, produced significantly
low SIR for all sites except for contralateral breast cancer
and skin carcinomas.

Conclusion

In conclusion the relationship between breast cancer
and several subsequent primary cancers is still contradic-
tory and controversial. The results of the present study
seem to confirm the protective effect on gastrointestinal
cancers and an excess of skin melanomas.

Table 1. — Distribution by site of observed (Obs) and expected
(Exp) multiple primary cancers, corresponding standardized
incidence ratio (SIR), and 95% confidence interval.

ICD 10 Site Obs Exp SIR C.I. 95%

C44 Skin non melanoma 68 66.5 1.02 0.78-1.27
C18-C21 Colon-rectum 52 71.5 0.73 0.53-0.92
C54 Uterine corpus 28 22.4 1.25 0.79-1.71
C50 Breast 20 105.5 0.19 0.11-0.27
C50 Breast + contralateral 160 105.5 1.52 1.28-1.75
C16 Stomach 16 32.0 0.50 0.26-0.75
C34 Lung 16 20.8 0.77 0.39-1.14
C43 Melanoma 16 7.1 2.24 1.14-3.34
C56 Ovary 16 15.4 1.04 0.53-1.55
C67 Bladder 15 15.0 1.00 0.49-1.51
C82-C85 n-H lymphoma 13 14.5 0.90 0.41-1.38
C64-C66 Kidney, ureter, urethra 13 10.4 1.25 0.57-1.93
C91-C95 Leukaemias 12 12.0 1.00 0.44-1.57
C71 Brain 6 6.5 0.92 0.18-1.66
C25 Pancreas 6 12.8 0.47 0.09-0.84
C73 Thyroid 6 7.3 0.82 0.16-1.48

All but contralateral 332 479.0 0.69 0.62-0.77
All but C44 & contra 264 413.0 0.64 0.56-0.72
All with contralateral 472 466.0 1.01 0.92-1.10
All with contra but C44 404 413.0 0.98 0.88-1.07

contra: contralateral.
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