J. Exp. Clin. Cancer Res., 21, 3, 2002 - Supplement

Hereditary Risk of Breast Cancer. not only BRCA
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The BRCA1 and BRCA2 genes are involved in genetic susceptibility to breast cancer (BC). Nevertheless, in a
relevant number of families displaying a disease pattern suggesting an inherited susceptibility to BC, mutational
analysis fails to detect any defect in the BRCA genes. Therefore, women belonging to such families should be
- considered eligible for programs aimed at BC control in individuals at hereditary risk. A clinico-mammographic
surveillance program for women at high genetic risk, as defined on the basis of pedigree, has been carried out at
our centre for ten years, leading to the diagnosis of 19 new BC cases. Only in 13% of the families analysed, the
underlying genetic defect was evidenced in BRCA1 or 2. Here we describe two BC prone families where, al-
though no mutations were detected in BRCA genes, follow-up confirmed an increased BC incidence. In three
women belonging to these families clinico- ma'mmocraphic surveillance resulted to be successful in detecting ear-

ly-stage BC, supporting the usefulness of screenmc women from high-risk families, irrespective of whether a mu-

tation was found.
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After the discovery of BRCA1 and BRCA2 genes in
the mid-nineties, increasing attention has been focused
on the proper management of BRCA mutation carriers,
whose risk of breast cancer (BC) is reported to range
from 36 to 85% (1,2). Nevertheless, no sufficient evi-
dence has been found so far to definitely support specif-
ic recommendations for BC control in mutation carriers.
For this reason, many studies are ongoing, aimed at eval-
uating the effectiveness of different strategies in the man-
agement of BC susceptible women, ranging from novel
imaging techniques, to chemoprevention, to prophylactic
surgery. Most of these studies exclusively enrol individ-
uals with a deleterious mutation in BRCA genes identi-
fied by molecular analysis. However, BRCA mutations
are detected only in a fraction of families displaying a
disease pattern which strongly suggests an inherited sus-
ceptibility to BC. In the remaining kindreds, genes other
than BRCA! or BRCA2, or mutations of BRCA genes
that fail to be detected by available diagnostic methods
are likely to be involved.

At the Centro per lo Studio dei Tumori Farmhan della
Mammella e dell'Ovaio, in Modena, research on Heredi-
tary BC (HBC) started several years before BRCA genes

were identified. Therefore, HBC used to be defined on
the basis of epidemiological criteria applied to the pedi-
gree, i.e.. number of BC cases, vertical transmission,
degree of relationship between cases and occurrence of
bilateral or early onset BC (3). Most of the so-identified
families have been followed up during the last decade: an
intensive surveillance program has been designed for
asymptomatic women belonging to these families, and
genetic testing has been offered since the mutational
analysis of BRCA genes became available. To date,
mutations in BRCA genes have been detected in 27 fam-
ilies out of 201 analysed (13%), with the highest rate of
BRCAI mutations predicted by early age at BC onset,
aggressive breast tumour phenotype and association with
ovarian cancer (4,5). When no mutations are identified,
the family is managed according to our epidemiological
classification: for families suggestive for hereditary BC
(241 identified to date) surveillance consists of semian-
nual clinical breast examination and mammograms on a
regular basis (every 2 years in the age-range 30-36, every
year thereafter), with ultrasound added when appropri-
ate. So far. the program has led to the detection of 19
BCs: among these, 11 were at a very early stage of devel-
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Fig. 1 - a) The pedigree of family 1 in 1992. b) The pedigree of the same family in 2001.
Under the symbol: type of cancer, if any, with age at diagnosis (Br = Breast Cancer); current age or age at death ("d").

opment (5 ductal carcinoma in situ and 6 infiltrating car-
cinomas smaller than 1 cm). Only one of these tumours
was diagnosed in a woman who was subsequently found
to carry a BRCA1 mutation.

We, therefore, propose that members of kindreds with
clinico-epidemiological features suggestive of HBC
should be included in prevention programs suitable for
individuals at genetic risk, irrespective of whether a
mutation has been found. Here we describe two families,
among many in our experience, that support this recom-
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mendation.

Family 1

The history of this family was first collected in 1992.
As shown in the pedigree (Fig. 1), in the second genera-
tion (the first for which information was available), 4 out
of 5 sisters were reported to have developed BC. The
fifth one died at a very young age. Nevertheless, no BC
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were reported in the descendents of three of the affected
relatives, including 4 women in peri- or post-menopausal
age. By contrast, a significant number of BC occurred in
descendents of individual I12. In this part of the family, 4
BC cases in three generations were reported, including a
bilateral BC and a BC diagnosed at an extraordinarily
early age (V2). According to Modena criteria, the family
was considered as having hereditary BC, and asympto-
matic women were considered eligible for intensive sur-
veillance. At first, four women entered the screening pro-
gram, all belonging to the part of the family with the
highest BC incidence. In 1996, BRCA testing became
available and individual IV1 gave her consent to be test-
ed. No mutations were detected by automated sequenc-
- ing of BRCA1 and BRCA2, which made it impossible to
identify carriers and non-carriers of the genetxc suscepti-
bility.

InApnl 1997, the individual IV14, 46 years old, had
a suspicious screening mammogram. The previous one
(January 1996) had been negative, whereas now a nodule
was evidenced. She was then diagnosed with grade I duc-
tal carcinoma of the left breast: the tumour was 0.9 cm in
its largest diameter and had not spread to axillary lymph
nodes or distant sites (stage I). She underwent quadran-
tectomy and radiotherapy, and is currently disease-free.

In January 1998, the individual III9, aged 60, who
had not entered the screening program, came to our Cen-
tre for having felt a lump in her left breast. Clinically, a 3
cm lump in the left breast and enlarged, firm lymph
nodes in left axilla were detected. A biopsy led to the
diagnosis of infiltrating ductal carcinoma. She underwent
neo-adjuvant chemotherapy, then mastectomy and adju-
vant chemotherapy. No relapse has been found to date.
Following the diagnosis, both the daughters of this
patient entered the surveillance program. :

Family 2

This family came in 1995 for the first time. As the
pedigree shows (Fig. 1a), the family history was signifi-
cant for the occurrence of BC in three women in two gen-
erations, two of which were diagnosed at a young age (35
and 39). At that time, no affected individuals were avail-
able for genetic testing, as two patients were deceased
and the third one, who lived in another town, was not
interested in being tested. Regardless, three asympto—
matic women were enrolled in the clinico-mammograph-
ic program and had annual mammograms at our Centre
since 1996.

Individual III3 had microcalcifications, prev1ously
diagnosed as dystrophic, in her right breast. On the mam-

mogram performed in February 2000, microcalcifica-
tions appeared to have increased, and a biopsy was per-
formed, leading to the diagnosis of ductal carcinoma in
situ. The patient, aged 42, underwent quadrantectomy
and radiotherapy and is currently disease-free. In addi-
tion, she gave her consent to be tested for BRCA muta-
tions. No mutations were identified in BRCA1, nor
BRCA2. ]

In June 2001 a nodule was detected by mammogram

in her sister (I114), aged 53. Exactly a year before she had
had a negative mammogram. She was subsequently
diagnosed with a 0.7 cm large infiltrating ductal carcino-
ma of the right breast. The tumour had histologic grade
3, negative hormone receptors and high proliferation rate
(Ki67: 50%). Since no metastases were detected in axil-
lary lymph nodes, it was classified as a first-stage BC.
The patient underwent quadrantectomy and adjuvant
chemotherapy and is currently under radiotherapy. The
pedigree updated to 2001 is shown in Fig. 2b.

Discussion

Our group has identified at least 241 pedigrees with
features suggestive of an inherited susceptibility to BC,
but only in 27 out of 201 families analysed, the genetic
defect has been detected in BRCAl or BRCA2 gene.
Since these defects follow an autosomal dominant mode
of inheritance, the offspring of a mutation carrier has a
50% chance of inheriting the mutation. Therefore, the
greatest value of finding a mutation in such kindreds is
the capability of discriminating, within the family,
between individuals who inherited the mutation,  and
who are really at increased risk, and relatives not carry-
ing the mutation, who do not have a risk excess com-
pared to the general population. The latter individuals
can be reassured by a negative test result and can avoid
unnecessary preventative measures. By contrast, if no
mutations are found, every individual in the family is to
be considered at high risk and should be offered the
opportunity to enter specific prevention programs. At our
Center in the last decade women belonging to BC-prone
families have been offered an intensive clinical and
mammographic surveillance program, which, to- date,
has led to the detection of 19 new BCs; among these,
only one occurred in a BRCAl mutation carrier. The
effectiveness of such a screening for early BC detection
is supported by the high rate of very early stage cancers
detected (11 out of 19). Three of those "early cases"
belong to the families here described. In these families no
mutations have been identified in BRCA1 and 2 genes,
despite the fact that pedigrees were suggestive of a genet-
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Fig.2 -

a) The pedigree of family 2 in 1995, b) The pedigree of the same family in 2001.
Under the symbol: type of cancer, if any, with age at diagnosis (Br = Breast Cancer); current age or age at death ("d").
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ic risk. Actually, in family 2 some concerns about the
adequacy of the index case can be raised, because the
occurrence of ductal carcinoma in situ in carriers of
BRCA1 mutations is controversial, and because this
patient could be a phenocopy. In order to render the result
more indicative, testing will be performed in the latter
case as well. By contrast, in family 1 the index case is
unlikely to be a phenocopy, as her daughter had devel-
oped BC at age 28, and therefore is considered. Tepresen-
tative.

Based on our expenence, we strongly recommend not
limiting attention to that minority of BC-susceptible fam-
ilies with a proven mutation in BRCA genes, as this
could exclude women who are regardless at high genetic
risk from proper management. In these women, screen-
ing measures suitable for the general population appear

to be madequate In fact, in our area, mass mammo-

graphic screening recruits women aged 50-69 years, with
mammogram performed every two years. Two out of
three patients here described were younger than 50 at the
time of diagnosis. The third one was 53, but she was
diagnosed with a rapidly proliferating cancer, which,
with a longer interval between mammograms, would
have been diagnosed at a much more advanced stage. In
addition, women from BC-prone families who do not
undergo clinical and mammographic examinations on a
regular basis are at high risk of being dlagnosed with a
late-stage cancer, as happened to the second case in fam-
ily 1. Generally, compliance to BC screening programs is
influenced by awareness in the general population.
Moreover, since confidentiality issues do not allow the
active recruitment of women from high risk pedigrees,
adhesion in a family also depends on communication
between members. Educational campalgns on!BC risk
factors should be launched in order to improve aware-
ness, and subsequently compliance to screening, i
women at both standard and increased risk.
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