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Abstract

Background: Familial cancer includes some types of cancer aggregation without a well-defined inheritance pattern.
Cancer genetics is an essential component of clinical practice in oncology. In Brazil, breast cancer is the leading cause
of death in women. In Maranhéo, studies on genetic predisposition are necessary to investigate the incidence and
mortality rates. The aim of this study was to investigate familial cancer among relatives of women who died of breast
cancer in Sao Lufs, Brazil, constructing a pedigree to identify families with a hereditary predisposition, an important
step in the early diagnosis of malignant tumors.

Methods: The city of Sdo Luis is located on the Island of Maranh&o, northeastern Brazil, with a population of 997,098
inhabitants mainly comprising blacks and mulattoes, including descendants of runaway slaves from the Amazon
region itself. Data for pedigree construction were obtained from the records of 54 patients seen at the Aldenora Bello
Institute of Oncology, Séo Lufs, between 2000 and 2007, as well as by interview with relatives of the patients.

Results: The mean patient age at diagnosis was 39.5 years. Most women were mulattoes (36/54, 66.6 %). A history of
cancer was observed in 18 families, with 16 families possessing cases of cancer among first-degree relatives and five
among second-degree relatives.

Conclusion: A concentration of cancer cases was found in families of patients diagnosed until the age of 40, a find-
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ing demonstrating the importance of a family history prior to genetic counseling.

Background
Breast cancer is the second most frequent type of can-
cer in the world and the most common among women.
The highest rates are observed in North America and in
South American countries such as Brazil and Argentina
[1]. In Brazil, estimates for 2014 indicated 57,120 new
cases of breast cancer, including 570 in the State of Mara-
nhéo and 250 of them in the municipality of Sdo Luis [2].
Data from the Brazilian Institute of Geography and Sta-
tistics (IBGE) showed that life expectancy at birth in Bra-
zil increased from 74.6 to 74.9 years in 2014. The State
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of Maranhéo has a life expectancy of 69.7 years; 66 years
for men and 73.7 years for women. In Maranhdo, access
to health services is still difficult, because of the low eco-
nomic status of the population and the lack of public pol-
icies for the organization of health care [3].

Hereditary cancer comprises diverse syndromes that
are relatively rare and of monogenic etiology. These syn-
dromes are estimated to correspond to about 5-10 % of
cancer cases in the general population [4, 5]. An elevated
risk of breast cancer in first- and second-degree relatives
of patients with an apparently sporadic cancer has been
reported in various population studies [4, 6—8]. Genetic
factors predisposing to hereditary cancer are believed to
be responsible for 5.0-7.0 % of all cases of breast cancer.
Hereditary cancer syndromes lead to the occurrence of
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disease at a younger age than that of the population with
sporadic breast cancer, with approximately 25.0 % of
cases being diagnosed before the age of 40 [9, 10]. Other
studies have reported an increased risk of breast cancer
among individuals younger than 50 and 60 years, respec-
tively [6, 11]. Women who inherit a loss-of-function
mutation in one of the alleles of the BRCA1 or BRCA2
genes present a 85.0 % higher risk of developing breast
cancer until the age of 70 [11, 12].

Analysis of cancer family history may reveal the exist-
ence of various other cases of disease with peculiar char-
acteristics, such as relatives affected in three successive
generations, two or more first-degree relatives with a
premenopausal diagnosis of the disease, cases of bilateral
breast cancer, and cases of breast cancer in men [13].

National Institute for Health and Clinical Excellence
(NICE) guidelines recommend the use of information
from family history, which should be taken into account
in assessing risk and deciding whether and when to refer,
and when to reassure [14]. Women with increased risk
based on a positive family history as described within
NICE guidelines may be advised to undergo a range of
different forms of surveillance, genetic testing or even
preventive management [15].

The definition of the form of tracking high-risk women
have not yet supported on current scientific evidence
and is varied to approach this group in national screen-
ing programs. It is recommended that women at high risk
of breast cancer have individualized clinical monitoring.
The National Institute of Cancer of Brazil INCA) recom-
mends screening for women at high risk of breast cancer,
whose routine should start at age 35 with breast exami-
nation and annual mammography [16].

With respect to the histopathological classification
of breast tumors, a predominance of infiltrating ductal
carcinoma is observed, which accounts for 65.0-85.0 %
of these malignant tumors. However, the relationship
between histological type and hereditary cancer is still
not well established [17-19].

Family health history has long been acknowledged as
an important part of the medical examination [20]. In
breast cancer, family history is a key risk factor of breast
cancer [21-23]. Women with a strong family history of
breast cancer could inherit genetic alterations that mod-
ify their risk of disease [24]. Study conducted in Spain
showed that 20 % of invasive breast carcinomas had a
family history of cancer [25].

Primary care has an important role in the prevention
and early diagnosis of hereditary cancer. Reduction in
risk through prevention is a core function of primary care
[26].

In Brazil, genetic tests are still not available through the
public health service and the construction of pedigrees is
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therefore important for the investigation of cases of can-
cer among relatives. The possibility of identifying rela-
tives who are at high risk for the development of cancer
permits the application of preventive measures and the
early detection of cancer. Patients classified as high risk
according to cancer family history could be referred for
genetic counseling at other centers of the country.

In view of the lack of studies on this subject in the State
of Maranhdo, the objective of the present investigation
was to evaluate the occurrence of malignant tumors in
first- and second-degree relatives of patients with a diag-
nosis of breast cancer who died before the age of 60.

Methods

An observational, descriptive study divided into two
phases was conducted: a retrospective study reviewing
the records of 54 patients from Sdo Luis who had died of
breast cancer before the age of 60 and had a histopatho-
logical exam revealing a malignant breast tumor and a
prospective study interviewing relatives for the collec-
tion of information about cancer history in these fami-
lies. Since according to the literature, hereditary cancer
syndromes, especially Li-Fraumeni syndrome, affect indi-
viduals with one first- or second-degree relative with a
typical tumor of this syndrome identified at any age and
with another first- or second-degree relative with cancer
diagnosed before the age of 60 [27]. Due to this informa-
tion, this age was adopted as an inclusion criterion.

The study involved 54 women who lived at Sédo Luis—
MA seen at the Aldenora Bello Maranhense Institute of
Oncology (IMOAB) between 2000 and 2007. This service
is certified as a Reference Center of High Complexity in
Oncology (CACON). In the analyzed period, there were
158 deaths due to breast cancer, but were recruited only
women’s medical records residing in Sdo Luis, so only
54 were included. This is a convenience sample from the
158 recorded deaths. Because of the difficulty of recruit-
ing relatives of women who resided in the State of Mara-
nhdo, only 54 women were included because they lived
in Sao Luis. Family members were invited to participate
in the study and after signing an informed consent were
included. All family members agreed to participate in
the study and there was no loss to follow-up during the
period.

The following characteristics of morbidity and mor-
tality were analyzed: age at diagnosis and death, overall
survival, tumor laterality, tumor stage, associated tumors,
and presence of metastases. The presence of other cancer
cases in the family, number of affected relatives, degree
of kinship, and other types of malignant tumors observed
in the family until the third generation were also inves-
tigated. The recommendations of the National Compre-
hensive Cancer Network and of the project Guidelines
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for Hereditary Cancer were used as criteria of heredi-
tary cancer [4, 27]. Parents, siblings and sons/daughters
of index cases were defined as first-degree relatives, and
uncles/aunts and grandparents were defined as second-
degree relatives [28].

Sociodemographic data, histopathological type, hand-
edness when it comes to breast cancer, staging, overall
survival and site-metastatic were obtained by review of
medical records.

The study was approved by the Research Ethics Com-
mittee of the University Hospital, Federal University of
Maranhéo (No. 362/07). The Statement of Informed Con-
sent Form (ICF) was presented to the families of women
who died from breast cancer and signed in obedience for
Resolution No. 196/96 and its complementary. The infor-
mation contained in pedigrees obtained maintains the
confidentiality of the study patients and their families.

The data were tabulated using the Microsoft Excel 2003
program and analyzed with the Epi-Info 2007 program,
version 3.4.3.

Results

A total of 158 deaths due to breast cancer were observed
among women aged 60 years or younger between 2000
and 2007. Fifty-four women with breast cancer who lived
in Sdo Luis—MA were studied.

The age of these women at the diagnosis ranged from
a minimum of 22 years to a maximum of 60. The mean
age was 39 years and 6 months, with a standard devia-
tion of 7.52 and the average (age of) death of 41.98 years,
with a standard deviation of 7.91 age. The demographic
data presented in Table 1 show that the vast majority of
women was of mixed race (n = 36/54, 66.6 %), married
(or in a stable relationship) (n = 29/54, 53.7 %). Most
women (30) studied had reasonable education (second-
ary or higher) (n = 30/54, 55.6 %). It was observed that
most diagnoses of breast cancer was performed in young
women aged 30—39 years (55.8 %).

The most common histological type was infiltrating
ductal carcinoma (83.3 %), followed by the association
of infiltrating ductal carcinoma/infiltrating lobular carci-
noma (7.4 %). One patient (1.9 %) had lobular carcinoma
and another (1.9 %) had comedocarcinoma. The right
breast was the most affected (24/54, 44.4 %). The left
breast was affected in 21 (38.8 %) patients and 7 (12.9 %)
presented a bilateral tumor. In the cases studied, there
were no cases of family history in bilateral cancer, with
no information being available for two (3.7 %) patients.
Lymph node involvement was observed in 36 (66.7 %)
women and all of them developed distant metastases,
except for one patient. The most frequent metastatic sites
were bone (23/54, 42.6 %), lungs (19/54, 35.2 %), and liver
(15/54, 27.8 %) (Table 2).
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Table 1 Sociodemographic characteristics of women who
died by breast cancer, IMOAB, 2000-2007, Sao Luis—MA

Variables Frequency Percent
Age in years
20-29 4 74
30-39 30 55.8
40-49 14 259
50-59 5 9.3
60 1 19
Ethnicity
Black 15 27.7
White 2 37
Brown 36 66.6
Not declared 1 1.9
Marital status
Single 21 388
Married or stable union 29 537
Widowed 0 0.0
Separated 3 55
Not declared 1 1.9
Education
No school 1 1.9
Uncompleted 1° school 18 333
1° school only 5 9.2
Uncompleted 2° school 0 0.0
Completed secondary school 23 426
Uncompleted college 1 1.9
College 6 1.1

With respect to tumor stage, there was a predomi-
nance of stage III among the 54 women studied (n = 27;
50.0 %). Stage II was observed in 13 (24.0 %) women and
stage IV in 14 (25.93 %) (Table 2). Furthermore, 56.1 % of
the patients with stage III and IV cancer were between
30 and 39 years of age at diagnosis and 5.6 % of the
women with stages III and IV were 29 years or younger
(Table 3). Eighteen (33.3 %) of the 54 families presented
a history of cancer (Table 3). Only one case of cancer, in
addition to the index case, was observed in 13 families
(72.2 %). Three other families (16.6 %) reported two cases
of cancer. Among patients with a family history of can-
cer, 61.1 % were diagnosed at age 39 or younger and only
22.2 % (4/18) of these patients were 50 years or older. The
malignant tumors identified in the families included lung
cancer in eight (27.4 %), ovary cancer in four (prostate
cancer in three (13.7 %), ovary cancer in four and mela-
noma in three (10.3 %).

In this study, overall survival ranged from 1 to
240 months, with an average of 30.2 months and a
median of 16 months, and the 5-year survival was
85.1 %. It is also observed that 11 women with stage II
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Table 2 Clinical characteristics of women who died
from breast cancer. IMOAB, 2000-2007, Sao Luis—MA

Clinical characteristics f %

Family history of breast cancer

No 29 537
Yes 18 333
Not declared 7 13.0
Tumor localization
Right 24 444
Left 21 389
Bilateral 7 13.0
Not declared 2 37
Histological type
Invasive ductal carcinoma 45 833
Invasive ductal and lobular carcinoma 4 74
Carcinoma SOE 2 3.7
Lobular carcinoma 1 1.9
Invasive ductal carcinoma associated to Paget’s disease 1 1.9
Comedocarcinoma SOE 1 1.9
Cancer stage
I 13 24.0
Il 27 50
\Y 14 26.0
Lymph node invasion
Yes 36 66.7
No 16 29.6
Not declared 2 37
Metastasis
Bone 23 426
Lung 19 352
Liver 15 27.8
Brain 1 204
Pleura 4 74
Others 4 74
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survived two to 48 months (5 years) and only one had to
240 months. A relationship was observed between tumor
stage and overall survival, with 85.7 % of the patients with
initial tumor stage IV and 22.2 % with stage III presenting
survival less than 12 months (Table 4).

Analysis of first-degree relatives demonstrated the
occurrence of melanoma in one family involving two
first-degree relatives, one of them also having a diagnosis
of breast cancer. Two cases of cancer (prostate cancer and
melanoma) were observed in another index case. Malig-
nant tumors also occurred sporadically in second-degree
relatives, with the observation of lung cancer in two fam-
ilies and a case of prostate cancer in another. The distri-
bution of multiple cases of cancer is shown in Table 5. 10
(71.4 %) families presented two or more cases along two
generations, three (21.4 %) had two or more cases in the
same generation, and one reported three cases in three
generations. Sixteen (37.2 %) families reported cases
among first-degree relatives of the index case and five
(11.6 %) among second-degree relatives. Among families
with a history of cancer, 10 (71.4 %) reported cancer in
only first-degree relatives, three (21.4 %) exclusively in
second-degree relatives, and one family had cases among
first- and second-degree relatives.

An association of breast and ovarian cancer (breast-
ovarian syndrome) was observed in two women (11.1 %,
2/18) and association of breast and colorectal cancer
(breast, colorectal syndrome) in a woman (5.5 %, 1/18),
and other cases (83.3 %, 15/18). Figure 1 shows pedigrees
of families with breast cancer history and association
with colorectal cancer (1a) and ovarian cancer (1b). In
the represented case, the increase is evident in the risk of
malignancies in patients with these syndromes. Of the 18
families who reported a history for cancer, two are repre-
sented by pedigrees described in Fig. 2. Figure 2a is a case
of family history of prostate cancer, which is the most

Table 3 Distribution of women who died of breast cancer and relationship with a family history of cancer and stage

(IMOAB, Sao Luis, 2000-2007)

Age range Family history of cancer Stage
(years)

No Yes Unknown ] ] \"

N % N % n % n % N % n %
20-29 1 35 2 1.1 1 14.3 1 7.7 2 74 1 7.1
30-39 17 586 9 50.0 4 57.1 7 53.8 16 59.3 7 500
40-49 9 31.0 3 16.7 2 286 4 30.8 222 4 287
50-59 2 6.9 3 16.7 0 0.0 1 7.7 3 1.1 1 7.1
60 0 0.0 1 56 0 0.0 0 0.0 0 0.0 1 7.1
Total 29 100.0 18 100.0 7 100.0 13 100.0 27 100.0 14 100.0
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Table 4 Distribution of women seen at IMOAB who died of breast cancer according to tumor stage and its relationship

with survival (Sao Luis, 2000-2007) (n = 54)

Stage Survival (months)

1-12 13-24 25-36 37-48 49-60 61-72 73-84 85-96 97-156 157-240 Total
Il 2 5 1 3 0 0 0 0 1 1 13
I 6 12 1 3 0 2 2 1 0 0 27
IV 12 0 0 1 0 1 0 0 0 0 14
Total 20 17 2 7 0 3 2 1 1 1 54

Table 5 Distribution of cases of cancer in relatives of women diagnosed with breast cancer in IMOAB. St. Louis, 2000-

2007
Index case Stage Family

1° and 2° degrees

Lung  Prostate Melanoma Ovary Breast Colorectal Stomach Pancreas Larynx Esophagus Uterine

cervix

1° 22 1° 22 1° 1° 22 1° 2° 1° 1° 1° 1° 2° 2°
1° \% 0 0 0 0 O T 0 0 0 O 0 0 0 0 0
2° v 0 1 0 0 0 0 0 0 0 O 0 0 0 0 0
3° v 0 0 0 1 0 0 0 0 0 O 0 0 0 0 0
4° v 0 0 1 0 1 0 0 0O 0 O 0 0 0 0 0
5° v 1 0 0 O 0 0 0 0 0 O 0 0 0 0 0
6° Y T 0 0 0 O 0 0 0 0 O 0 0 0 0 0
7° lla 0 0 1 0 0 0 0 0 0 O 0 0 0 0 0
8° b 0 0 0 0 O T 0 0 0 O 0 0 0 0 0
9° b 0O 0 0 O 0 0 0 0 0 O 1 0 0 0 0
10° lllc 0O 0 0 O 0 0 0 0O 0 O 0 1 0 0 0
11° lla T 1 0 0 O 0 0 0 0 O 0 0 0 0 0
12° lla 0 0 0 O 2 0 0 0 0 0 0 0 0 0
13° lla 0 0 0 0 O 0 0 0 0 1 0 0 0 0 0
14° b 1 0O 0 O 0 0 0 0 0 O 0 0 0 0 1
15° v 0 0 0 0 O 0 1 0 0 1 1 0 1 1 0
16° MMl 0 0 0 0 o© 0 0 0 0 O T 0 0 0 0
17° % 1 0 0 O 0 0 0 0O 0 O 0 0 0 0 0
18° Il o 1 0 0 O T 0 0 2 O 0 0 0 0 1

5 3 2 1 3 301 12 2 3 1 1 1 2

? In the same family of the index case was diagnosed cancer in breast and skin

prevalent tumor in men in Brazil. Figure 2b shows a case
of family history of lung cancer, which is a high morbidity
and mortality tumor.

Discussion

Breast cancer mortality rates continue to be high in Bra-
zil, because in most cases the diagnosis is made during
a late stage of the disease. According to Abreu and Koif-
man [17], stages III and IV correspond to about 60 % of
all initial diagnoses. Even higher rates were observed in
the present study, with 75.9 % of the patients presenting

stage III and IV cancer. Of these, 5.5 % were women aged
29 years or younger, a finding that might be explained by
the fact that there is no routine indication of mammog-
raphy for women of this age, with a consequent delay in
diagnosis.

Variations in the incidence of breast cancer among
young women are reported in the literature. In the study
of Silva [19], 22.3 % of the patients were younger than
40 years. Oliveira et al. [29] observed 5.5 % of patients
aged 35 years or younger and 36.4 % of them reported
other cases of cancer in the family. In the present study,
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Fig. 1 a Pedigree of a family with breast cancer history and association with colorectal cancer. b Pedigree of a family with breast cancer history and
association with ovarian cancer. Male family members are represented by a square and female by a circle while a line indicates the family member is
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Fig. 2 a Family history of prostate cancer. b Family history of lung cancer. Male family members are represented by a square and female by a circle
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4/54 (7.4 %) of the patients were diagnosed before the age
of 29 and 34/54 (62.9 %) before the age of 39. The per-
centage of patients younger than 30 years (7 %) observed
here was lower than that reported in the study of Oliveira
et al. [29] in which this age group accounted for 20.0 % of
cancer cases.

Eisenberg [30], following up women with infiltrat-
ing ductal carcinoma younger than 60 years in the
State of Rio de Janeiro for 60 months, found a survival
of 55 months. This finding is in contrast to the present
investigation [30]. However, deaths that occurred after
the 60 months of follow-up were not included in that
study, a fact that might explain this difference. In agree-
ment with the present study, Silva [19] observed a mean
survival of 39.3 months among women who died of
breast cancer. The lack of recommendation of mammog-
raphy screening for this age group may explain the late
diagnosis in young women. Therefore, it is important to
obtain a family history of cancer during anamnesis.

Several studies have demonstrated a relationship
between breast cancer and other cancer cases in the fam-
ily, with the prevalence of cancer cases ranging from 5 to
10.0 % [8, 9, 13, 31, 32]. The prevalence of a family history
of cancer was high in the present study (33.3 %) with a
predominance of sporadic cases.

In studies designed to evaluate the relationship
between a certain type of cancer and a family history of
this disease, some confounding factors may impair the
analysis such as a small number of affected subjects and
difficulties in the confirmation of family history [4]. In
the present study, most families with a history of cancer,
including the index cases, presented at least two cases
of malignant neoplasms. However, confirmation of the
tumor was not possible in most cases, a fact impairing a
more accurate analysis of the data collected. On the other
hand, considering only families with three or more cases,
the frequency obtained was similar to that reported in
the literature.

In the study of Vieira [9], the tumors observed in fami-
lies of index cases included colon, rectal and prostate
cancer, melanoma, and hepatic carcinoma. In the present
study, the most frequent tumors were lung cancer, pros-
tate cancer, melanoma, and ovarian cancer [9]. Lung can-
cer was the most frequent in these families. However, the
strong environmental component involved in the genesis
of this tumor and the impossibility to investigate the life
habits of these cases did not permit to establish a rela-
tionship with hereditary cancer [33].

Two index cases call attention because of the particu-
larities of their evolution. The first was an association
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with pregnancy in a 29-year-old woman. According to
the patient, nodules arose in her right breast by the sixth
month of gestation but no appropriate investigation was
performed. During the puerperium, after treatment for
mastitis without an adequate response, the diagnosis of
a malignant breast neoplasm was established. However,
distant disseminated tumor cells were detected and the
patient died after only 2 months. The family history of
this index case showed a case of cervical cancer.

Breast cancer is the second most frequent tumor
associated with pregnancy and hypertrophy and breast
engorgement during this period may contribute to a
delay in diagnosis. However, the disease itself does not
indicate a poor prognosis. In a series of 15 cases of preg-
nancy-associated breast cancer most patients had locally
advanced disease at diagnosis but progressed satisfacto-
rily and were free of the disease [34]. We found no study
in the literature investigating the relationship between
breast cancer during pregnancy and hereditary cancer
syndromes.

Another woman aged 50 years at the time of diagno-
sis of breast cancer presented a history of melanoma. The
patient had been treated but recurrence was observed
1 year later, after the diagnosis of breast cancer had been
made. The stage of the breast tumor was Ila and the
patient died at 52 years, with survival of 25 months. Only
lymph node involvement was demonstrated.

Limitations of this study are the small number of
included cases, large account of the women reside in the
interior of state of Maranhdo; Absence of a control group
of to compare if there was a greater risk of family cancer
in women who have had breast cancer.

Conclusions

In conclusion, the evaluation of family history of breast
cancer by pedigree construction permitted the identifi-
cation of family groups with an elevated risk of familial
cancer. This finding demonstrates the relevance of this
strategy for primary prevention and early detection of
breast cancer in the Maranhéo population.

Abbreviations

BRCAT1: breast cancer 1, early onset; BRCA2: breast cancer 1, early onset;
IMOAB: Aldenora Bello Maranhense Institute of Oncology; CACON: Reference
Center of High Complexity in Oncology.

Authors’ contributions

MHAR and MDSBN participated in interpretation of data, drafted and critically
revised the manuscript. MHAR and MDSBN contributed to study design,
interpretation of data, and critically revised the manuscript. MACNS, RDMS
and CEEM analyzed and assisted in interpretation of the data and assisted in
drafting the manuscript. WEMF, DFS, ACBN and GMCV contributed to inter-
pretation of data and critically revised the manuscript. MHAR assisted in data
acquisition and interpretation. GFBB contributed to analysis and interpreta-
tion of the data and critically revised the manuscript. All authors read and
approved the final manuscript.

Page 7 of 8

Author details

! Medicine Course, State University of Maranhao, Caxias, Maranhdo, Brazil.

2 Medicine Course, Federal University of Maranhao, Sao Luis, Maranhao, Brazil.
® Department of Pathology, Nucleum of Basic and Applied Immunology, Sao
Luis, Maranhao, Brazil. * University Hospital of Federal University of Maranhao,
S&0 Luis, Maranhao, Brazil. ® Department of Morphology, Federal University

of Maranhao, Sao Luis, Maranhao, Brazil. © Postgraduation Program in Adult
and Child Health, Department of Pathology, Nucleum of Basic and Applied
Immunology , Sdo Lufs, Maranhao, Brazil. / Rua de Santa Aninha, no 68, Centro,
Sao Luis, MA CEP 65010-320, Brazil.

Acknowledgements

We thank the relatives of the patients of this study, the Aldenora Bello Mara-
nhense Institute of Oncology certified in oncology care, and the Postgradua-
tion Program in Maternal-Infant Health, Federal University of Maranhéo.

Funding

Notice for support for Post-Graduate Programs—Post-Graduate Program in
Adult and Children Health. Federal University of Maranh&o. Foundation for
Scientific Research and Technological Development of the State of Maranhao
(FAPEMA).

Competing interests
The authors declare that they have no competing interests.

Received: 17 May 2014 Accepted: 21 September 2015
Published online: 10 March 2016

References

1. World Health Organization. World Cancer Report 2008. In: Boyle P, Levin B,
editors. Lyon: WHO Press; 2008.

2. Brasil. Ministério da Saude. Secretaria de Atencdo a Saude. Instituto
Nacional de Cancer: Coordenacédo de Prevencdo e Vigilancia de Cancer.
Estimativas 2014: Incidéncia de Cancer no Brasil. Rio de Janeiro, INCA,
2014,

3. Instituto Brasileiro de Geografia e Estatistica. Rio de Janeiro: IGBE; 2014
http://www.ibge.gov.br. Accessed 2 May 2014.

4. Colditz GA, Willett WC, Hunter DJ, Stampfer MJ, Manson JE, Hennekens
CH, Rosner BA. Family history, age, and risk of breast cancer. Prospective
data from the Nurses'Health Study. JAMA. 1993;270(3):338-43.

5. Lacey JV Jr,Kreimer AR, Buys SS, Marcus PM, Chang SC, Leitzmann
MEF, et al. Breast cancer epidemiology according to recognized
breast cancer risk factors in the Prostate, Lung, Colorectal and ovar-
ian (PLCO) Cancer Screening Trial Cohort. BMC Cancer. 2009;17(9):84.
doi:10.1186/1471-2407-9-84.

6. Pharoah PD, Day NE, Duffy S, Easton DF, Ponder BA. Family history and the
risk of breast cancer: a systematic review and meta-analysis. Int J Cancer.
1997,71(5):800-9.

7. Slattery ML, Kerber RA. A comprehensive evaluation of family his-
tory and breast cancer risk. The Utah Population Database. JAMA.
1993;270(13):1563-8.

8. Souza RM, Lazzaron AR, Defferrari R, Borba AA, Scherer L, Frasson AL.
Historia familiar em segundo grau como fator de risco para cancer de
mama. RBGO. 1998;20(8):469-73.

9. Vieira RJS. Agregacao familial de cancer de mama e ovario: estudo
descritivo em amostra de familias no Brasil. (Master’s thesis), Instituto
Fernandes Figueira/FIOCRUZ, Rio de Janeiro, 1999.

10. Young SR, Pilarski RT, Donenberg T, Shapiro C, Hammond LS,

Miller J, et al. The prevalence of BRCA1 mutations among young
women with triple-negative breast cancer. BMC Cancer. 2009;9:86.
doi:10.1186/1471-2407-9-86.

11. Kerr P, Ashworth A. New complexities for BRCAT and BRCA2. Curr Biol.
2001;11(16):R668-76.

12. Eccles DM. Identification of personal risk of breast cancer: genetics. Breast
Cancer Res. 2008;10(Suppl 4):S12.

13. Amendola LCB, Vieira R. Contribuicdo dos genes BRCA na predisposi¢éo
hereditéria ao cancer de mama. Rev Bras Cancerol. 2005;51(4):325-30.


http://www.ibge.gov.br
http://dx.doi.org/10.1186/1471-2407-9-84
http://dx.doi.org/10.1186/1471-2407-9-86

Ribeiro et al. BMIC Res Notes (2016) 9:155

20.

21

22.

23.

24.

National Institute for Health and Clinical Excellence (NICE). Familial breast
cancer: the classification and care of women at risk of familial breast
cancer in primary, secondary and tertiary care. CG41; 2002. http://www.
nice.org.uk/CG41. Accessed Oct 2006.

Silva E. Genetic counseling and clinical management of newly diagnosed
breast cancer patients at genetic risk for BRCA germline mutations:
perspective of a surgical oncologist. Fam Cancer. 2008;7(1):91-5.
Instituto Nacional de Cancer (Brasil). Controle do Cancer de Mama: Docu-
mento do Consenso. Rio de Janeiro, 2004.

Abreu E, Koifman S. Fatores progndsticos no cancer de mama feminino.
Rev Bras Cancerol. 2002;48(1):113-31.

Azzena A, Zen T, Ferrara A, Brunetti V, Vasile C, Marchetti M. Risk factors
for breast cancer. Case-control study results. Eur J Gynaecol Oncol.
1994;15(5):386-92.

Silva DF. Cancer de mama em mulheres no Maranhao: estudo de
sobrevida no Centro de Assisténcia de Alta Complexidade em Oncologia
(CACON) em Sé&o Luis—MA (1998-2004). (Master’s thesis), Universidade
Federal do Maranhéo, 2006.

DeGowin EL, DeGowin RL. Bedside diagnostic examination. 2dth ed. New
York: Macmillan; 19609.

Ready K, Arun B. Clinical assessment of breast cancer risk based on family
history. J Natl Compr Cancer Netw. 2010;8(10):1148-55.

Zhou WB, Xue DQ, Liu XA, Ding Q Wang S. The influence of family
history and histological stratification on breast cancer risk in women
with benign breast disease: a meta-analysis. J Cancer Res Clin Oncol.
2011;137(7):1053-60.

Zhou W, Pan H, Liang M, Xia K, Liang X, Xue J, et al. Family history and risk
of ductal carcinoma in situ and triple negative breast cancer in a Han Chi-
nese population: a case-control study. World J Surg Oncol. 2013;1(11):24.
Cipollini G, Tommasi S, Paradiso A, Aretini P, Bonatti F, Brunettil, et al.
Genetic alterations in hereditary breast cancer. Ann Oncol. 2004;15(Suppl
1):17-3.

25.

26.

27.

28.
29.

30.

31

32.

33

34.

Page 8 of 8

Jiang X, Castelao JE, Chavez-Uribe E, Fernandez Rodriguez B, Celeiro
Mufoz C, Redondo CM, et al. Family history and breast cancer hormone
receptor status in a Spanish cohort. PLoS One. 2012;7(1):e29459.

Rafi I, Chowdhury S, Chan T, Jubber |, Tahir M, de Lusignan S. Improving
the management of people with a family history of breast cancer in
primary care: before and after study of audit-based education. BMC Fam
Pract. 2013;24(14):105.

Daly MB, Axilbund JE, Buys S, Crawford B, Farrell CD, Friedman S, et al.
Genetic/familial high-risk assessment: breast and ovarian. J Natl Compr
Cancer Netw. 2010;8(5):562-94.

BRASIL. Codigo Civil. Sdo Paulo: Ed. Saraiva, 2002.

Oliveira OLR, Carneiro PCA, Sales Filho R, Oliveira DP. Cancer de mama
em mulheres jovens: aspectos epidemioldgicos. Revista da Sociedade
Brasileira de Cancerologia. 1999;5:41-4.

Eisenberg ALA. Sobrevida de cinco anos para pacientes com carcinoma
ductal infiltrante de mama sem comprometimento de linfonodos
axilares: coorte hospitalar, 1992-1996. (Master’s thesis)—Escola Nacional
de Saude Publica, FIOCRUZ, Rio de Janeiro, 2004.

Souza RM, Lazzaron AR, Defferrari R, Borba AA, Scherer L, Frasson AL.
Relacdo da histéria familiar em primeiro grau com cancer de mama. Rev
Bras Mastol. 1998;8(3):123-8.

Rockhill B, Weinberg CR, Newman B. Population attributable frac-

tion estimation for established breast cancer risk factors: considering
the issues of high prevalence and unmodifiability. Am J Epidemiol.
1998;147(9):826-33.

Wunsch-Filho V, Boffetta P, Colin D, Moncau JE. Familial cancer aggrega-
tion and the risk of lung cancer. Sao Paulo Med J. 2002;120(2):38-44.
Mottola Junior J, Berrettini Junior A, Mazzoccato C, Laginha F, Fernandes
CE, Marques JA. Cancer de mama associado a gravidez: Um estudo caso/
controle. RBGO. 2002;24(9):585-91.

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

* Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

® Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( ) BiolMed Central



http://www.nice.org.uk/CG41
http://www.nice.org.uk/CG41

	Family history in breast cancer in São Luís, Maranhão, Brazil
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Results
	Discussion
	Conclusions
	Authors’ contributions
	References




