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Abstract Objective This study evaluated the risk of the hereditary breast and ovarian cancer
(HBOC) syndrome in patients with breast cancer by using the Family History Screening
7 (FHS-7) tool, a validated low-cost questionnaire with high sensitivity able to screen
the HBOC risk in the population.
Methods Women diagnosed with breast cancer (n¼101) assisted by the Unified
Health System at the 8th Regional Health Municipal Office of the state of Paraná
answered the FHS-7, and the results were analyzed using IBM SPSS Statistics for
Windows, Version 25.0. software (IBM Corp., Armonk, NY, USA).
Results The risk of HBOC was 19.80% (n¼20). Patients at risk exhibited aggressive
tumor characteristics, such as high-grade tumors (30%), presence of angiolymphatic
emboli (35%), and premenopausal at diagnosis (50%). Significant associations between
the prevalence of high-grade tumors were observed in women younger than 50 years at
diagnosis with HBOC (p¼0.003).
Conclusion Our findings suggest a possible family inheritance associated with worse
clinical features in women with breast cancer in this population, indicating that HBOC
investigation can be initially performed with low-cost instruments such as FHS-7.
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Introduction

Breast cancer is the major cause of women’s death in the
world. In Brazil, 60,000 new cases are estimated for 2020.1

Around 5 to 10% of breast cancer cases occur due to
inheritance of mutated genes in the DNA repair pathway,
such as BRCA1, BRCA2, and TP53.2 These mutations increase
the probability of cancer in the breast, ovaries, ovarian
tubes, peritoneum, prostate, intestine, and colon, among
other neoplasms not well established in the literature yet.3

Despite the high prevalence of breast cancer in the Brazilian
population, there is a lack of studies conducted in patients
with germline mutations and familial cancer. In addition,
the southern region of Brazil presents the highest incidence
of hereditary breast cancer, which usually results in tumors
with poor prognosis and increased rates of death, social,
and health costs, such as triple-negative tumors.4,5

Ageatdiagnosis under50years old, pre-menopausal status,
and being overweight at the time of diagnosis represent
independent risk factors for the disease.6 In comparison to
luminal subtypes, that have estrogen and/or progesterone
receptors, triple-negative (negative for all receptors) and
human epidermal growth factor receptor 2 -positive (HER-2)
breast cancers usually present high proliferation rates and are
considered more aggressive tumors.5 High histological grade,
lymph node involvement, and presence of angiolymphatic
emboli are also prognostic factors.7 Young women (under
35 years old) with inherited breast cancer usually presents,
worse disease characteristics, such as triple-negative tumors,
which have few therapeutic options and low survival rates.8,9

However, genetic testing for HBOC is not affordable for
many patients, and the implementation of cancer counselling
and testing in the public health system represents a challenge
due to its high cost. A simple, low-cost, sensitive, and easily
applicable instrument in primary care units would be partic-

ularly useful in underserved communities, where the identifi-
cation and referral of high-risk individuals is difficult.

In this context, a Brazilian study conducted by Ashton-
Prolla et al.10 proposed the use of a screening instrument to
assess the family history of breast cancer in individuals with
an increased risk for hereditary syndromes, the Family
History Screening 7 (FHS-7) questionnaire. This tool is
composed by seven simple questions that are suggestive of
HBOC, based on familial and patient cancer history. The
instrument was validated for the Brazilian population
attended in primary care unities, and consists in an adequate
screening approach to identify at-risk individuals that could
get benefit from genetic tests in the future.

As far as we know, the FHS-7 instrument has never been
applied in the population of Southern Paraná. Thus, the
present study aims to use the FHS-7 tool to screen breast
cancer patients treated in a public oncology reference center
to outline the syndrome profile in this population and
investigate any clinicopathological correlation.

Methods

This is an observational, descriptive, and prospective transver-
sal study, approved by the ethics committee of the Universi-
dade do Estado do Paraná (CAAE 35524814.4.0000.0107).
Patients (n¼350) attended in a public oncology hospital
located in Francisco Beltrão, Paraná, which is the reference
for 27municipalities in the Southwest of Paraná under the 8th
RegionalHealthMunicipalOffice of the Stateof Paraná and the
UnifiedHealth System, from January 2016 to August 2018. The
patients were selected during routine doctor appointments,
after analysis of image exams and/or biopsy results.

Eligible patients were women diagnosed with breast
invasive ductal carcinoma (IDC) who volunteered and signed

Resumo Objetivo Este estudo avaliou o risco da síndrome hereditária de câncer de mama e
ovário (HBOC, na sigla em inglês) em pacientes com câncer de mama utilizando a
ferramenta Familial History Screening 7 (FHS-7), um questionário validado de baixo
custo e com alta sensibilidade capaz de rastrear o risco de HBOC na população.
Métodos Mulheres diagnosticadas com câncer de mama (n¼ 101) assistidas pelo
Sistema Único de Saúde da 8ª Regional de Saúde do estado do Paraná responderam ao
questionário FHS-7, e os resultados foram analisados pelo software IBM SPSS for
Windows, Version 25.0. (IBM Corp., Armonk, NY, EUA).
Resultados A ocorrência do risco de HBOC foi de 19,80% (n¼20). Pacientes em risco
exibiram características agressivas do tumor como tumores de alto grau (30%),
presença de êmbolos angiolinfáticos (35%) e pré-menopausa ao diagnóstico (50%).
Associações significantes foram observadas entre a prevalência de tumores de alto
grau e diagnóstico abaixo de 50 anos no grupo HBOC (p¼ 0.003).
Conclusão Nossos achados sugerem uma possível herança familiar associada a piores
características clínicas em mulheres com câncer de mama nessa população, indicando
que a investigação de HBOC pode ser realizada, inicialmente, com instrumentos de
baixo custo, como o FHS-7.
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a consent form (n¼101), and the inclusion criteria consisted
in patients that were able to fully answer the questions,
dichotomized as yes or no, in the FHS-7 questionnaire
(Chart 1), validated for the Brazilian population to evaluate
individuals at HBOC risk.10

Patients who responded positively to at least one of the
questionswere considered possible carriers of the syndrome.
Based on the stratification of patients by the FHS-7 ques-
tionnaire, two groups were defined: the first was called
HBOC-risk and was composed of those who answered posi-
tively to at least one of the questions in the questionnaire;
and the second group was called sporadic cancer and was
composed of patients who answered negatively to all
questions.

The following parameters were collected from the
patients’ medical records: histological type of tumor (World
Health Organization [WHO] classification);11 estrogen, pro-
gesterone, and HER2 receptors status; molecular subtype
(St. Gallen Consent);12 tumor size; tumor grade (Nottingham
prognostic index);13 involvement of the surgical margins;
presence of angiolymphatic emboli; age at diagnosis; body
mass index (BMI), and menopausal status.

The variables were analyzed for statistical assumptions of
normality (Shapiro-Wilk test) and homoscedasticity (Levene
test). The results were assessed with the Grubbs test for the
detection of outliers, and no outliers were detected. The
frequency of the variables was determined as percentages,
and the Person Chi-square and linear logistic regression tests
were used to verify putative associations between the frequen-
cies of the categorical variables (β and p-valueswere reported).
For these analyses, the software IBM Statistical Package for the
Social Science for Windows version 25.0 (IBM Corp., Armonk,
NY, USA) was used. The statistical significance adopted for the
analyses was 5%. Only the significant associations were
reported in the study.

Results

Among the patients, 80.2% answered negatively to all ques-
tions of the FHS-7 questionnaire, gathered in the “sporadic

cancer” group (n¼81). The remaining patients (n¼20), the
HBOC-risk group, answered positively to at least one of the
instrument questions, which results in a prevalence of 19.8%
for HBOC risk in the studied population. All patients included
were Caucasian, agreeing with the characteristics of Europe-
an colonization in the region studied.

The differences between the groups were not significant,
and are only qualitatively described. There is a prevalence of
negative hormone receptors (estrogen or progesterone) in
the sporadic cancer group (46% and 52%, respectively), when
compared with the HBOC-risk group (35% and 45%, respec-
tively). Regarding the overexpression of HER2 receptors,

Chart 1 Family History Screening 7 (FHS-7) questionnaire10

Questions

1. Do you, or any first-degree relative, have or have had breast
cancer?

2. Do you or any first-degree relative have or had bilateral breast
cancer?

3. Has any man in your family had breast cancer?

4. Did any woman in your family have breast and ovarian
cancer?

5. Has any woman in your family had breast cancer before the
age of 50?

6. Do you have two or more relatives with breast and / or
ovarian cancer?

7. Do you have two or more relatives with breast and / or bowel
cancer?

Table 1 Clinicopathological characterization of the cohort

Parameters Sporadic
cancer

HBOC-risk Chi-squared
test

Molecular receptors
status

Absence of estrogen
receptors

46% (n¼ 37) 35% (n¼ 7)

Absence of
progesterone receptors

52% (n¼ 42) 45% (n¼ 9) P> 0.05

Absence of HER2
receptors

12% (n¼ 10) 20% (n¼ 4)

Molecular subtypes
Luminal A

36% (n¼ 29) 45% (n¼ 9) P> 0.05

Luminal B 33% (n¼ 27) 25% (n¼ 5)

Luminal-HER2/HER2 12% (n¼ 10) 10% (n¼ 2)

Triple-negative 19% (n¼ 15) 20% (n¼ 4)

Histological tumor grade P> 0.05

Low 40% (n¼ 32) 45% (n¼ 9)

Intermediate 42% (n¼ 34) 25% (n¼ 5)

High 18% (n¼ 15) 30% (n¼ 6)

Angiolymphatic emboli P> 0.05

Presence 33% (n¼ 27) 35% (n¼ 7)

Absence 67% (n¼ 54) 65% (n¼ 13)

Age at diagnosis P> 0.05

Under 50 years 40% (n¼ 32) 35% (n¼ 7)

Above 50 years 60% (n¼ 49) 65% (n¼ 13)

Body mass index
(BMI, kg/m2)

P> 0.05

Eutrophic 36% (n¼ 29) 50% (n¼ 10)

Overweight 40% (n¼ 32) 25% (n¼ 5)

Obese 24% (n¼ 19) 25% (n¼ 5)

Menopause Status at
diagnosis

P> 0.05

Yes 52% (n¼ 42) 50% (n¼ 10)

No 48% (n¼ 39) 50% (n¼ 10)

Lymphnodal involvement P> 0.05

Yes 24% (n¼ 19) 25% (n¼ 5)

No 76% (n¼ 62) 75% (n¼ 15)

Abbreviations: BMI, body mass index; HBOC, hereditary breast and
ovarian cancer syndrome; HER2, human epidermal growth factor
receptor-type2.
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there was a predominance in the HBOC-risk group in com-
parison to the sporadic cancer group (20% versus 12%,
respectively). The clinicopathological characterization of
patients is recorded in ►Table 1.

Both groups showed a similar distribution regarding
molecular subtypes, age at diagnosis, menopause status
and BMI classification as overweight/obese. The HBOC-risk
group presented high-grade tumors more frequently than
the sporadic cancer group (30% vs 18%, respectively), as well
as intratumoral angiolymphatic emboli (35% vs 33% from the
sporadic group) and lymph node involvement (25% vs 23%
from the sporadic cancer group).

Regarding the HBOC-risk group, we found significant
association between high histological grade and the occur-
rence of triple-negative tumors and high histological grade at
diagnosiswith age at diagnosis (under 50 years). Lymphnode
involvement was found to be significantly associated with
the presence of angiolymphatic emboli in patients as well as
being menopausal at diagnosis. The associations observed in
the sporadic cancer group show a direct relationship be-
tween subtype and histological grade and between angio-
lymphatic emboli and lymphnode involvement. Thebeta and
p-values of β are described in ►Table 2.

Discussion

As far as we know, this is the first Brazilian study to apply the
FHS-7 tool for screening the risk of HBOC in women with
breast cancer in the Southwest region of Paraná, where most
of its population is composed by European ancestry and
inbreeding due to the geographic peculiarities of rugged
relief. The prevalence of mutations in the BRCA1/2 genes is
associated with the occurrence of triple negative breast
tumors and are higher in Caucasians when compared with
Hispanics.14 Furthermore, inbreeding has been identified as
one of the possible causes for HBOC-associated mutations in
BRCA1/2.15 Thus, the studied population presents a favorable
scenario for the occurrence of the HBOC syndrome.

The FHS-7instrument has high sensitivity for large-scale
HBOC risk screening when compared with other molecular
biology tools.10 Thus, the analysis found that 16 patients
(15.84%) have familial breast cancer diagnosed at early age,
5% have a first-degree family member with bilateral disease
(n¼5). No involvementwas found concerningmale relatives.

Regarding hormone receptors, patients in the HBOC-risk
group had positive estrogen and progesterone receptors in
only 35% and 45% of the cases, respectively, which may
impair the response capacity to anti-hormone therapy and
could impact the prognosis. In contrast, the sporadic cancer
group showed an index of 46% for estrogen and 52% for
progesterone. The normal functioning of the BRCA1 gene
protects breast tissue from genomic instability induced by
estrogen, which could be associated with the better progno-
sis observed in tumors with positive hormonal receptors.14

Increased high-grade tumors were found in the HBOC-risk
group (45%), representing an important factor of worse
prognosis and lower survival.16 A similar result was found
by Amendola & Vieira, according to whom patients with
hereditary breast neoplasms had increased prevalence of
high-grade disease, frequently related to negative estrogen
and progesterone receptors.17

In addition, the presence of intratumoral angiolymphatic
emboli may predict the likelihood of lymph node invasion
and could be a poor prognostic finding.18 In our study, 35%
patients of HBOC-risk group presented of angiolymphatic
emboli, and 25% presented lymph node involvement. As for
the body mass index (BMI), overweight and obesity are risk
factors for development of postmenopausal breast cancer
and may represent an additional risk for BRCA1 and BRCA2
mutation carriers, which are strongly associated with
HBOC.19–22 We found that 50% of the HBOC-risk group
were classified as overweight (25%) or obese (25%).

Regarding age at diagnosis, older women had high-grade
tumors. However, aging leads to the accumulation of free
radicals, molecules capable of maintaining genomic insta-
bility that promotes cellular undifferentiating in breast
tumors.23 That is, both young and older patients have factors
that contribute for the development of undifferentiated
tumors.24 In addition, the occurrence of high-grade tumors
is also increased in BRCA-mutation carriers due to impaired
DNA repair against lesions promoted by free radicals.25

It is argued that even in the presence of lymph node
involvement or tumors with aggressive subtypes, postmen-
opausal patients have a better prognosis when compared
with those diagnosed younger than 35 years old.24 The
perspective of heredity among the patients in our study
(19.8%), according to FHS-7, exceeds the average described
by other national studies, such as the survey conducted by
Dufloth et al.,26 which included Brazilian and Portuguese
patients, and found a prevalence of familial breast cancer of
13%.

Exclusive associations were found in the HBOC group.
Positive significant associations were identified concerning
age at diagnosis and histological grade, indicating that older
patients from the HBOC group have more undifferentiated
tumors. The expression of BRCA1 is associated with familial

Table 2 Significant associations found in the HBOC-risk and
sporadic cancer groups

HBOC-risk Beta value p-value

Molecular subtype x histological
grade

0.600 0.005

Age x histological grade 0.621 0.003

Angiolymphatic invasion x
lymphnodal metastasis

0.545 0.013

Menopause at diagnosis x
lymphnodal metastasis

0.577 0.008

Sporadic cancer Beta value p-value

Molecular subtype x histological
grade

0.225 0.045

Angiolymphatic invasion x
lymphnodal metastasis

0.474 0.000

Abbreviation: HBOC, hereditary breast and ovarian cancer syndrome.
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breast tumors history;14,15 its high expression has been
reported in high grade cancers27 and is believed to be a
negative factor for patient survival.28 However, no studies
were found about the role of age in this context. Another
significant relationship identified was the positive correla-
tion between menopausal status at diagnosis and lymphno-
dal invasion in HBOC patients, suggesting that, in this group,
the active hormonal status directly affects tumor invasive-
ness. These findings reinforce that the reproductive hor-
mones have some additional impact that affects breast
cancer aggressiveness in women at HBOC risk.

The limitations of the study include the small sample
size, which precluded a more refined statistical design and
the assessment of relevant outcomes, such as survival and
relative risk. A strength of the study is that this kind of data
are scarce in literature and add knowledge since they bring
new information about the clinicopathological character-
istics of women with breast cancer at HBOC risk in a
geographical area where this syndrome seems to have a
high prevalence.

Conclusion

The present study used an investigation tool to evaluate the
prevalence of HBOC risk in patients from the Southwest
region of Paraná, whose prevalence exceeded the one found
by other published studies in similar populations. Besides,
patients at risk were associated with clinicopathological
factors related with aggressive disease. The study indicates
that the FHS-7 questionnaire could be used for the identifi-
cation of patients at high risk for HBOC syndrome, enabling
early detection and effective cancer prevention as well as
genetic counselling.
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