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Summary

Purpose: To evaluate the clinicopathologic character-
istics and survival of patients with family history of breast/
ovarian cancer (FHBOC).

Methods: In this study with 1987 breast cancer pa-
tients, we analyzed their tumor characteristics and outcomes, 
as well as the total number, degree and age of affected rela-
tives, and their type of cancer. Results were assessed using 
Pearson chi-square test, Kaplan-Meier method and Cox re-
gression analysis.

Results: 24.1% (n=479) of the patients had FHBOC. 
Patients with FHBOC were younger (47.7 vs. 49.1 years; 
p=0.03) and tended to have node-negative breast cancer 
(45.4 vs. 39.8%; p=0.006). The median overall survival (OS) 
was shorter in patients with FHBOC with a borderline p val-
ue (p=0.063), compared to patients with no family history. 

The median OS was shorter in patients who had ≥ 2 relatives 
with breast cancer (p=0.014), in those having first degree 
relatives with breast cancer, presenting with metastatic dis-
ease (p= 0.020). FHBOC patients with triple negative breast 
cancer had the highest risk of death (p<0.0001) and recur-
rence (p<0.0001). Patients who had at least one relative with 
breast cancer aged ≤ 50 years were also at increased risk of 
recurrence (p=0.006).

Conclusion: Our results suggest that patients with FH-
BOC are younger, tend to have small tumor size, node-neg-
ative disease and their survival is shorter compared to pa-
tients without family history. This is the first study evaluating 
the clinicopathologic differences of patients with and without 
FHBOC in Turkish population.
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Introduction

Breast cancer is the most commonly diagnosed 
cancer in women worldwide and the second leading 
cause of cancer death [1]. It is also noted to be the most 
common type of cancer in women with an increasing 
trend in the report of Turkish Ministry of Health, De-
partment of Cancer Control [2]. According to the GLO-
BOCAN 2008, the crude as well as age-standardized in-
cidence and mortality rates of breast cancer in Turkey 
per 100 000 were 25.6; 28.3 and 17.6; 12.4 (10 065 new 
cases and 4 311 deaths) respectively [1].

Breast cancer is characterized by its complex eti-
ology with an interaction of hormonal, genetic and en-

vironmental factors. Family history of breast cancer is 
one of the well-established risk factors for the disease 
development. The familial relative risk for breast/ovar-
ian cancer varies with the age of the patient and the age 
of the relative, and increases with the number of affect-
ed relatives [3,4]. In a meta-analysis of 52 case-control 
and 22 cohort studies, the overall risk of developing 
breast cancer was found to be 2.1-fold (95% CI 2.0-2.2) 
in women with a first-degree family history and 1.5-fold 
(95% CI 1.4-1.6) in women with a second-degree fam-
ily history compared to women with no family history 
of breast cancer [3]. A study with 58 209 women with 
breast cancer and of 101 986 controls reported that the 
risk ratios were 1.80 (95% CI 1.69-1.91), 2.93 (95% CI 
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ing [7,14-16]. To ascertain the differences, we analyzed 
several demographic, clinical and pathological charac-
teristics including tumor subtypes, as well as survival 
outcomes of the patients who had breast/ovarian cancer 
in first-, second- or third-degree relatives, in our cohort. 
This is the first study evaluating clinicopathological 
differences between patients with and without family 
history of breast/ovarian cancer (FHBOC) in Turkish 
population.

Methods

This retrospective cohort study consisted of 2004 cases of 
breast cancer between 1981 and 2011 who have been followed up 
in Department of Medical Oncology at Hacettepe University, Insti-
tute of Oncology. A positive family history of breast cancer was de-
fined as having one or more close blood relatives with breast/ovar-
ian cancer. Cases with missing data of family history (n=17) were 
excluded because we were unable to classify these cases as familial 
or non-familial breast cancer. After exclusion, 1987 cases were eli-
gible for analysis.

All breast cancer cases were interviewed upon admission at 
the medical oncology department. The data of personal, maternal 
and paternal family history, type of cancer, the total number and de-
gree of affected relatives over 3 generations, the age of the case and 
the age of their affected relative(s) were recorded. All data regarding 
family history were based on interviews with the patients; medical 
records of relatives with malignancy were not checked.

FHBOC was classified into 4 categories: i) patients with no 
FHBOC; ii) breast/ovarian cancer in first-degree relatives (parents, 
children and siblings; iii) breast/ovarian cancer in second-degree 
relatives (aunts/uncles, grandparents); iv) breast/ovarian cancer in 
third-degree relatives (cousins). Women with FHBOC in both first- 
and second-degree or both first- and third-degree relatives were con-
sidered as belonging to the first-degree FHBOC category. Similarly, 
women with a positive FHBOC in both second- and third-degree 
relatives were considered as belonging to the second-degree FH-
BOC category.

Tumor characteristics, including size, grade, lymphovascu-
lar invasion, estrogen receptor (ER) and progesterone receptor (PR), 
HER-2 status and number of involved axillary nodes were obtained 
from diagnostic pathology reports. Distant or locoregional metasta-
sis were abstracted from medical reviews. ER and PR status were as-
sessed by immunohistochemistry. Nuclear staining in more than 5% 
of tumor cells was considered as positive. Expression of HER-2 was 
also determined immunohistochemically. HER-2 positivity (a score 
of 3+) was defined as strong complete membrane staining in more 
than 10% of tumor cells; scores of 0 and 1 were considered negative, 
and fluorescence in situ hybridization was done for all 2+ tumors.

Cases diagnosed within 3 months of diagnosis of the first 
breast cancer were classified as synchronous and those diagnosed 
more than 3 months apart were classified as metachronous. OS was 
measured from the date of diagnosis to the date of last information/
death. The interval from the date of diagnosis to the date of locore-
gional or distant recurrence was defined as disease free survival 
(DFS) for non-metastatic breast cancer cases and time to progres-
sion (TTP) for metastatic cases.

Before statistical analysis, risk factors defined by National 
Comprehensive Cancer Network (NCCN) Guidelines were classi-
fied as follows: age at diagnosis ≤50 years (no, yes), triple negative 

2.36-3.64), and 3.90 (95% CI 2.03-7.49), respectively, 
for 1, 2, and 3 or more affected first-degree relatives 
compared with women who had no affected relative [4].

The Breast Cancer Linkage Consortium indicates 
that most families with both breast and ovarian cancer 
or early-onset breast cancers are largely attributable to 
mutations in BRCA-1 and BRCA-2 genes. However, 
only about 5-10% of breast cancer patients carry a ge-
netic predisposition due to a highly penetrant germline 
mutation [5]. Women carrying a BRCA-1 or BRCA-2 
mutation have a substantially elevated risk of develop-
ing breast/ovarian cancer with a lifetime risk for breast 
cancer of up to 85%, and for ovarian cancer between 
40- 60% for BRCA-1 carriers and between 20- 30% for 
BRCA-2 carriers [6]. The breast cancer cases arising in 
BRCA-1 and BRCA-2 positive women differ from spo-
radic breast cancers in terms of clinical and pathological 
features, response to treatment and survival outcomes 
[7,8]. Risk-reducing operations including mastectomy 
or bilateral salpingo-oophorectomy are options to de-
crease the risk and to lower the mortality [9]. Mutations 
in the PTEN gene, p53 gene and CHEK-2 gene are also 
known or suspected to be associated with an increased 
risk of breast cancer, but none of these genes are likely 
to explain an important fraction of familial aggregation 
of the disease [5].

To date, the spectrum of BRCA-1 and BRCA-2 
mutations in Turkish breast/ovarian cancer patients 
were reported only in a few small sample size studies. 
Yazici et al. identified BRCA mutations in 33% of the 
families with 3 or more breast cancer cases in a first- or 
second-degree relationship of 53 individuals with per-
sonal and family history [10]. Aydin et al. detected large 
genomic rearrangements in BRCA-1 in 4 (1.9%) of 211 
breast cancer patients, however, no BRCA-2 rearrange-
ments were found [11]. Manguoglu et al. revealed no 
large genomic rearrangements in both genes, and, no 
1100del variant in CHEK-2 gene in 50 high risk Turk-
ish women [12]. In the largest study, Aktas et al. evalu-
ated 667 ovarian cancer patients and observed BRCA-1 
point mutations (5382insC) in 9.8% and large genomic 
rearrangements (E1A-1B-2) in 40.9% of familial breast/
ovarian cancer cases [13]. Analyses of family-based 
studies may lead to inflated risk estimates, however, we 
have no population-based data yet about BRCA-1/2 sta-
tus in breast cancer patients in Turkey.

A positive family history is responsible for 6-19% 
of all new breast cancer cases. Although the impor-
tance of family history as a risk factor for breast cancer 
is well-recognized, its prognostic value has not been 
clearly elucidated yet. Only a few studies have inves-
tigated the characteristics of breast cancer in women 
with a family history, however, the results are conflict-
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Of the patients, 186 had affected first-degree, 
172 second-degree and 121 third-degree relative with 
breast/ovarian cancer. Of the patients with FHBOC 
60.5% reported maternal and 49.3% paternal history of 
cancer; 20.7% had mother with breast or ovarian can-
cer and 3.9% of these had both; 33.8% had a history of 
cancer in siblings or children. Only 2.9% of the patients 
with FHBOC reported no affected relative with breast 
cancer. On the other hand, 27% had 2 or more affected 
relatives with breast cancer.

Family history of prostate cancer was more fre-
quent in patients with FHBOC (6.7 vs. 2.8%; p=0.001). 
Moreover, patients with FHBOC more frequently had 
relatives with multiple primary cancers (6.1 vs. 0.8%; 
p<0.0001). The percentages of relatives with pancreat-
ic cancer history did not differ among patients with or 
without FHBOC (2.9 vs. 2.5%; p=0.216). In our cohort 
there were only 13 (0.7%) male breast cancer patients 
and 12 out of 13 had no family history.

Synchronous bilateral breast cancers were more 
frequent in patients with FHBOC (40.9 vs. 32%); on the 
contrary, metachronous breast cancers were more fre-
quent in patients without family history (68 vs. 59.1%). 
However the difference was not statistically significant 
(p=0.420).

Table 2 shows the comparison of tumor character-
istics of the patients who reported breast/ovarian cancer 
in first-, second-, and third-degree relatives and the pa-
tients with no family history. The most common histo-
pathology was invasive ductal carcinoma, followed by 
mixed carcinoma (invasive ductal + lobular carcinoma). 
Invasive lobular carcinoma (6.1 vs. 5.3%; p=0.022) and 
lobular carcinoma in situ (1.4 vs. 0.1%; p=0.018) were 
slightly higher in patients with FHBOC.

Patients with breast/ovarian cancer in first-degree 
relatives more often had disease in the right breast than 
those with no family history (54.6 vs. 45.5%; p=0.691). 
The majority of the patients had T1-T2 tumors both with 

breast cancer (no, yes), bilateral breast cancer (no, synchronous, 
metachronous), at least one relative with breast cancer ≤ 50 years 
(no, yes), at least one relative with ovarian cancer at any age (no, 
yes),  ≥ 2 relatives with breast cancer and/or pancreatic cancer at any 
age (no, yes), male breast cancer (no, yes), breast and ovarian cancer 
(no, yes), a combination of breast cancer with one or more the fol-
lowing: thyroid cancer, sarcoma, adrenocortical carcinoma, endo-
metrial cancer, pancreatic cancer, brain tumors, diffuse gastric can-
cer, leukemia/lymphoma on the same side of family (no, yes) [17].

Statistical analysis

Differences in demographic and clinicopathologic character-
istics of the patients with or without FHBOC were examined using 
one-way ANOVA for continuous variables and Pearson chi-square 
test for the categorical variables. OS, DFS and TTP were estimated 
using the Kaplan-Meier method. Differences in terms of survival 
by FHBOC within groups characterized by clinical and pathologic 
features were tested using the log-rank test. Cox proportional haz-
ards models were also performed to assess the relative excess risk of 
breast cancer mortality and recurrence among patients with and with-
out FHBOC and to adjust for confounding factors. To select those 
factors with independent significant influence on recurrence and 
mortality, multivariate analyses were carried out in a stepwise Cox 
regression model. Prior to this application, univariate analyses were 
performed for a preliminary exploration of marked associations.

All data was entered and analyzed using Statistical Package 
for Social Sciences version 15.0 (SPSS, Inc., Chicago, IL, USA). 
Appropriate statistical analysis was carried out with a two-sided 
level of 0.05 and/or 95% confidence interval (CI).

Results

Of 1987 breast cancer patients, 1140 (57.4%) had 
family history of cancer and 479 (24.1%) had FHBOC. 
Patients with FHBOC were younger (47.7±11.4 vs. 
49.1±11.8 years; p=0.03) and more frequently pre-
menopausal (59 vs. 53.2%; p=0.026) than patients with 
no family history at the time of diagnosis. Table 1 shows 
the comparison of the risk factors between the patients 
who reported first-, second- and third-degree relatives 
with breast/ovarian cancer.

Table 1. Comparison of patients with and without risk factors of breast and/or ovarian cancer

Risk factors*  Breast/ovarian cancer in relatives
 First-degree Second-degree Third-degree p-value
 N (%) N (%) N (%)

Breast cancer ≤ 50 years 99 (54.1) 120 (71.0) 88 (73.9) <0.0001
Breast cancer ≤ 40 years 34 (18.6) 63 (37.3) 38 (31.9) <0.0001
Bilateral breast cancer 9 (4.8) 9 (4.8) 8 (6.5) 0.816
≥1 relatives with breast cancer at any age 174 (93.5) 169 (96,6) 119 (96) 0.359
≥1 relatives with breast cancer ≤ 50 years 109 (58.6) 73 (41.7) 70 (56.5) 0.003
≥1 relatives with ovarian cancer at any age 16 (8.6) 8 (4.6) 1 (0.8) 0.009
≥2 relatives with breast cancer and/or pancreas cancer at any age 50 (26.9) 54 (30.9) 37 (29.8) 0.691
A combination of breast cancer with other malignancies on the 184 (98.9) 100 (100) 124 (99.2%) 0.408
same side of the family**

*NCCN Guidelines Version 1.2011. Breast and/or Ovarian Cancer Genetic Assessment, **Thyroid cancer, sarcoma, adrenocortical carcinoma, endo-
metrial cancer, pancreatic cancer, brain tumors, diffuse gastric cancer, leukemia/lymphoma on the same side of family
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p=0.809). We found no significant associations between 
grade, lymphovascular invasion, Ki-67 index and FH-
BOC (p=0.711, p=0.506 and p=0.839, respectively).

The hormone receptor status was known in 1894 
patients and HER-2 status was known in 1767 patients. 
There were no significant differences in hormone re-
ceptor status among the two groups (p=0.865, p=0.467, 

and without family history. T4 tumors were observed in 
5.4% of the patients with no family history and 3.4% of 
the patients with FHBOC (p=0.027). Of the patients with 
FHBOC 45.4% had node-negative disease vs. 39.8% 
of the patients with no family history (p=0.006), while 
the frequency of metastatic breast cancer at the time of 
diagnosis was similar in both groups (8.5 and 9.4%; 

Table 2. Comparison of tumor characteristics of patients with and without FHBOC

Tumor characteristics No family  Breast/ovarian cancer in relatives (%)  p-value
 history (%)
  First-degree Second-degree Third-degree

Histology     0.022
Invasive ductal carcinoma 75.9 75.0 79.9 72.3
Invasive lobular carcinoma 5.3 6.0 5.9 6.7
Ductal carcinoma in situ 2.6 2.7 2.4 3.4
Lobular carcinoma in situ 0.1 0.5 1.2 2.5
Others 7.6 7.6 4.1 5.9

Localization     0.691
Right breast 45.5 54.6 48.0 45.0
Left breast 52.9 43.8 50.3 53.3

Tumor size     0.097
T0 / Tis 5.1 2.7 4.1 5.0
T1 24.2 32.6 29.4 24.2
T2 49.0 42.4 45.9 45.8
T3 16.3 20.1 19.4 17.5
T4 5.4 2.2 1.2 7.5

Lymph node involvement     0.006
Yes 53.3 40.8 57.6 53.3
No 46.7 59.2 42.4 46.7

Local / distant metastasis     0.165
Yes 9.4 5.4 8.3 12.6
No 90.6 94.6 91.7 87.4

Grade     0.817
1 11.9 14.5 11.6 13.2
2 45.6 46.7 41.8 41.5
3 42.5 38.8 46.6 45.3

Ki-67     0.661
Yes 81.0 81.8 87.5 70.6
No 19 18.2 12.5 29.4

Lymphovascular invasion     0.141
Yes 61.2 51.3 65.5 69.6
No 38.8 48.7 34.5 30.4

Estrogen receptor     0.944
Positive 67.4 66.5 70.8 71.7
Negative 26.9 26.5 24.6 25.0

Progesterone receptor     0.639
Positive 66.0 66.5 68.4 75.0
Negative 27.4 25.9 26.9 21.7

HER-2 status     0.136
Positive 24.0 16.3 20.5 21.1
Negative 76.0 83.8 79.5 78.9

Subtype     0.553
TNBC 11.6 15.1 13.3 11.9
HER-2 overexpressing 9.5 6.1 6.0 7.6
Luminal A 58.0 61.4 60.4 61.0
Luminal B 12.5 9.1 12.8 11.9

FHBOC: family history of breast/ovarian cancer, TNBC: triple negative breast cancer
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205.6) and patients with no family history (179 months; 
95%CI 150.4-208.6) (p =0.014). No significant differ-
ences were found in DFS. The association between OS 
and number of affected relative is shown in Figure 3. We 
also analyzed the association between OS and DFS of 
patients with maternal or paternal family history. Median 
survival was similar in both patient groups.

The median OS was 38 months (95% CI 32.3-
43.7) and the median TTP 21 months (95% CI 9.3-
32.7) in metastatic breast cancer patients with FHBOC. 
There were no significant differences in OS and TTP 
between patients with and without FHBOC (p=0.131 
and p=0.126, respectively). However, TTP was signifi-
cantly shorter in patients who had breast/ovarian can-
cer in first-degree relative (6.8 months; 95% CI 4.4-9.2) 
compared to patients with no family history (43 months; 
95% CI 30.2-55.9; p= 0.020).

respectively). Luminal A cancer had 58.7% of the pa-
tients, luminal B 12.1%, 8.8% had HER-2 overexpres-
sion and 12.1% had triple negative breast cancer (TN-
BC). Luminal breast cancer was the most common 
subtype in all groups. TNBC was observed in 11.6% of 
the patients with no family history and in 13.5% of the 
patients with FHBOC (p=0.274). HER-2 overexpress-
ing breast cancer was significantly higher in the patients 
with no family history (9.5 vs. 6.4%; p=0.039).

We observed no differences in treatment admin-
istration. Adjuvant, neoadjuvant and palliative chemo-
therapy was administered to 80.9, 8.2 and 7.3% of the 
patients with no FHBOC and in 83.1, 6.3 and 7.4% of the 
patients with FHBOC (p=0.277). Hormone therapy was 
prescribed in 73.5% of the patients with no family histo-
ry and in 75.6% of the patients with FHBOC (p=0.359). 
The proportion of cases who underwent risk-reducing 
surgery was 3.8% and of those who used tamoxifen for 
prevention 1.4%. All of these cases were alive with no 
evidence of disease (median 14 months, range 2-14).

The median follow-up period after breast cancer 
diagnosis was 27 months (range 1-400). The median 
OS was longer in patients with no family history (185 
months; 95% CI 156.5-213.5) than in patients with FH-
BOC (161 months; 95% CI 138.4-183.6) (p=0.063). 
The median DFS was 85 months (95% CI 68.9-97.0) 
for patients with no family history and 83 months (95% 
CI 41.2-128.8) for patients with FHBOC (p=0.436). OS 
and DFS of the patients with no family history and of 
those with breast/ovarian cancer in first-, second- and 
third-degree relative are shown in Figures 1 and 2.

The median OS was significantly shorter in pa-
tients who had at least 2 relatives with breast cancer (104 
months; 95% CI 32.5-175.5) than patients who had 1 
relative with breast cancer (178 months; 95% CI 149.4-

Figure 1. Overall survival of patients with and without family his-
tory.
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Figure 2. Disease free survival of patients with and without fam-
ily history.
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Figure 3. The association between overall survival and the number 
of affected relatives.
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Discussion

Family history

In our cohort, 24.1% (n=479) of the patients had 
FHBOC and 38.8% of those had first-degree, 35.9% 
had second-degree and 25.3% had third-degree rela-
tives with breast/ovarian cancer. The prevalence of fam-
ily history varies in studies, ranging from 15 to 30% and 
the rate of positive family history in women with breast 
cancer ranges from 10 to 35% in the literature [4,15,18-
21]. A significant proportion (20.7%) of the patients had 
mother affected with breast or ovarian cancer and 3.9% 
had mother affected with both. In a pooled analysis of 
38 studies, it was estimated that the relative risk of de-
veloping breast cancer in women who had a mother af-
fected with breast cancer was 2.0 (95% CI 1.8-2.1) [3].

In this study patients with FHBOC were younger 
than patients with no family history at the time of diag-
nosis, consistent with several studies [3, 18, 19,22], but 
inconsistent with others [14,15,21]. Previous studies 
suggest that breast cancer risk is greater among women 
with first- or second-degree relatives who have a young-
er age at diagnosis [3,4]. In the present study, we found 

Of 1987 patients, 291 (14.6%) died and 544 
(27.1%) had a breast cancer recurrence. Patients with 
FHBOC had an increased risk of breast cancer mortal-
ity, however without reaching statistical significance 
(HR 1.27; 95% CI 0.99-1.65; p=0.064). We analyzed 
the impact of risk factors on OS and DFS using Cox re-
gression analysis (Tables 3 and 4). After adjustment for 
age, tumor size and nodal involvement, we found that 
the patients with FHBOC who had TNBC had the high-
est risk of breast cancer recurrence (HR 1.82; 95% CI 
1.44-2.29; p<0.0001) and death (HR 2.55; 95% CI 1.86-
3.37; p<0.0001). Patients with FHBOC having at least 
one relative with breast cancer aged ≤50 years were also 
at increased risk of recurrence (HR 1.62; 95% CI 1.15-
2.27; p=0.006) and death (HR 1.55; 95% CI 1.00-2.40; 
p=0.050) with a borderline p value. Male breast cancer 
patients had high breast cancer mortality, yet without 
statistical significance (HR 2.49; 95% CI 0.94-15.31; 
p=0.062). There was no significant impact of the num-
ber of relatives with breast/ovarian or any type of cancer 
on risk of breast cancer mortality. However, all HR were 
>1. Patients with FHBOC who had bilateral breast can-
cer (HR 1.70; 95% CI 1.25-2.30; p = 0.001) were found 
to be at increased risk of recurrence.

Table 3. Univariate and multivariate analysis of the risk factors affecting mortality

Risk factors* Univariate analysis p-value Multivariate analysis p-value
 OR (95% CI)  OR (95%CI)

Breast cancer ≤ 50 years 1.27 (0.98-1.65) 0.068 1.24 (0.96-1.61) 0.100
Triple negative breast cancer 2.49 (1.85-3.35) <0.0001 2.55 (1.86-3.37) <0.0001
Bilateral breast cancer 1.01 (0.60-1.70) 0.979 1.16 (0.69-1.95) 0.580
≥1 relatives with breast cancer ≤ 50 years 1.62 (1.17-2.23) 0.004 1.55 (1.00-2.40) 0.050
≥1 relatives with ovarian cancer at any age 1.49 (0.48-4.65) 0.494 0.68 (0.20-2.29) 0.529
≥2 relatives with breast and/or pancreatic cancer at any age 1.41 (0.95-2.08) 0.085 1.22 (0.78-1.89) 0.382
Male breast cancer at any age 2.89 (0.96-13.67) 0.056 2.49 (0.94-15.31) 0.062
Combination of breast cancer with other malignancies 1.23 (0.98-1.55) 0.077 1.11 (0.85-1.46) 0.436
on the same side of the family**

OR: odds ratio, CI: confidence interval. *NCCN Guidelines Version 1.2011. Breast and/or Ovarian Cancer Genetic Assessment, **Thyroid cancer, sarcoma, 
adrenocortical carcinoma, endometrial cancer, pancreatic cancer, brain tumors, diffuse gastric cancer, leukemia/lymphoma on the same side of the family

Table 4. Univariate and multivariate analysis of the risk factors affecting recurrence

Risk factors* Univariate analysis p-value Multivariate analysis p-value
 OR (95% CI)  OR (95%CI)

Breast cancer ≤ 50 years 1.01 (0.85-1.21) 889 1.00 (0.83-1.19) 964
Triple negative breast cancer 1.81 (1.43-2.29) <0.0001 1.82 (1.44-2.29) <0.0001
Bilateral breast cancer 1.76 (1.27-2.44) 1 1.70 (1.25-2.30) 1
≥1 relatives with breast cancer ≤ 50 years 1.62 (1.15-2.27) 6 1.37 (1.02-1.83) 36
≥1 relatives with ovarian cancer at any age 1.13 (0.47-2.72) 793 0.71 (0.29-1.76) 460
≥2 relatives with breast and/or pancreatic cancer at any age 1.17 (0.87-1.59) 302 1.04 (0.74-1.47) 808
Male breast cancer at any age 2.26 (0.73-7.04) 160 2.88 (0.92-9.20) 74
Combination of breast cancer with other malignancies 1.14 (0.96-1.35) 146 1.05 (0.86-1.27) 662
on the same side of the family**

For abbreviations see footnote of Table 3. *NCCN Guidelines Version 1.2011. Breast and/or Ovarian Cancer Genetic Assessment, **Thyroid cancer, sarco-
ma, adrenocortical carcinoma, endometrial cancer, pancreatic cancer, brain tumors, diffuse gastric cancer, leukemia/lymphoma on the same side of the family
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pared with patients with no family history. Most of the 
studies reported no significant difference in tumor size 
of patients with and without FHBOC [14-16,19,20,22], 
whereas others observed smaller tumor size in women 
with family history [18,28]. On the other hand, Gavrilov 
et al. found that women with family history presented 
with more advanced disease stages [29].

Although clear histopathological differences have 
been observed between sporadic and BRCA-1 related 
breast cancers (high proliferation rate, ER/PR negativ-
ity and high expression of epidermal growth factor re-
ceptor), these features have not been demonstrated for 
familial cases of breast cancer [5]. Our results suggested 
that there were no statistically significant differences in 
grade, Ki-67 index and lymphovascular invasion, which 
show the aggressiveness of tumors, in agreement with 
previous studies [14-16,22]. In some studies, family 
history was associated with high grade tumors [28,29]. 
However, we observed a trend towards a low grade in 
our patients who had breast/ovarian cancer in first-de-
gree relative compared with patients who had no fam-
ily history.

Axillary lymph node involvement at presentation 
(53.3 vs. 40.8%; p=0.022) was less likely to be observed 
in patients with FHBOC, particularly in those who had 
first-degree relative with breast/ovarian cancer, consis-
tent with previous studies [16,21,28]. Some studies re-
ported that patients with family history were more likely 
to have tumors with nodal metastasis [20,28], however, 
most of other authors found no significant difference 
[14,15,18,22].

Invasive lobular carcinoma (6.1 vs. 5.3%) and 
lobular carcinoma in situ (1.4 vs. 0.1%) were slightly 
higher in patients with FHBOC compared to patients 
without family history. Previous epidemiological stud-
ies have suggested that lobular carcinoma in situ and in-
vasive lobular breast cancers are associated with some-
what higher familial risks than other subtypes, consis-
tent with our findings [20,21].

Although no statistically significant difference 
was observed, the lowest percentages of patients with 
ER/PR positivity and the highest percentage of patients 
with TNBC were observed in the group of FHBOC who 
had in first-degree relative with disease. Some studies 
found that tumors of patients with family history are 
more likely to be ER/PR negative [29], particularly in 
BRCA-related tumors [7,8,30], but most of the stud-
ies found no significant difference, consistent with our 
results [2,14-16]. HER-2 overexpressing breast can-
cer was found to be slightly higher in patients with no 
family history (9.5 vs. 6.4%; p=0.039). Previous stud-
ies found no association between family history and 
HER-2 status [16,18] whereas others showed a lower 

that patients who had at least one relative with breast 
cancer ≤50 years were at increased risk of breast can-
cer recurrence (HR 1.62; 95% CI 1.15-2.27; p=0.006) 
and mortality (HR 1.55; 95% CI 1.00-2.40; p=0.050). 
In guidelines the prerequisite for starting breast cancer 
surveillance before the age of 50 is having at least one 
first-degree relative with breast cancer aged ≤50 years. 
Women aged 25 years or older with a strong family his-
tory should start annual breast examination and mam-
mography 5-10 years prior to the youngest breast cancer 
case in the family [23].

In our study, bilateral breast cancer was observed 
in 6.2% of the patients and those with FHBOC were at 
increased risk of breast cancer recurrence (HR 1.70; 
95% CI 1.25-2.30; p=0.001). It is suggested that bilateral 
cases are mostly associated with FHBOC [14,15,21,22]. 
In a study with 102 176 breast cancer patients, the rela-
tive risk for contralateral breast cancer was remarkably 
high in women with FHBOC (OR 5.48; 95% CI 4.38-
6.84) compared to women with no family history [24].

Family history of breast cancer has been associ-
ated with increased ovarian cancer risk. A study of 49 
975 breast cancer patients with family history reported 
that women with a personal history of breast cancer (RR 
3.7; 95% CI 1.8-7.7), with 2 or more first-degree rela-
tives with breast cancer (RR 1.8; 95% CI 1.1-2.8), and 
at least one affected relative diagnosed before the age 
of 50 (RR 2.6; 95% CI 1.4-4.8) were all at high risk of 
ovarian cancer development [25]. Ovarian cancer was 
significantly associated with FHBOC and the degree of 
relatives in our study (p<0.0001).

It has been shown that male breast cancer is an im-
portant covariate in predicting early-onset breast cancer 
[5]. We found that male breast cancer patients had high 
breast cancer mortality (HR 2.49; 95% CI 0.94-15.31), 
with a borderline p value (p=0.062). The results of a re-
cent study showed that the relative risk for breast can-
cer was increased around 10 times in women with both 
parents affected and HR 2.48 when a brother was af-
fected, thus suggesting a higher genetic basis of male 
breast cancer vs. female breast cancer [26]. The authors 
of another recent, hospital-based case-control study of 
86 men with breast cancer reported a significantly great-
er proportion of cases with a positive family history of 
cancer (p=0.002) compared to controls [27]. There was 
a low frequency of male breast cancer (n=13) in our co-
hort, therefore, we could not confirm these associations.

Tumor characteristics

In the present study T1 tumors were more likely to 
be observed in women who had breast/ovarian cancer 
in first-degree relative (32.6 vs. 24.2%; p=0.09) com-
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In summary, patients with FHBOC are younger 
and tend to have small and node-negative breast can-
cer. Invasive lobular carcinoma and lobular carcinoma 
in situ are more common than in patients with no fam-
ily history. There is no significant association between 
FHBOC and ER/PR status, however, HER-2 positivity 
is low. Our results suggest a decreased survival in pa-
tients with FHBOC, particularly in patients who had at 
least 2 relatives with breast cancer. Patients with FH-
BOC who had TNBC or at least 1 relative with breast 
cancer aged ≤50 years are at increased risk of breast 
cancer recurrence and mortality. Synchronous bilateral 
breast cancers are more frequent and associated with 
increased risk of recurrence. Furthermore, women who 
had a breast/ovarian cancer in first-degree relative and 
presented with metastatic breast cancer, showed the 
poorest prognosis.

Age ≤ 50 years, TNBC, bilateral breast cancer, at 
least 1 relative with breast cancer aged ≤ 50 years, at 
least 1 relative with ovarian cancer are the factors that 
suggest a family history. While the number of affected 
individuals are increasing worldwide, it is important to 
identify high-risk women for primary and secondary 
prevention of breast cancer. Informing the public on 
the risk of family history of breast cancer and the im-
portance of breast self examination and screening will 
provide survival benefit for high-risk women. Addition-
ally, further molecular and genetic analyses of familial 
breast cancer will clarify the mechanisms of cancer ac-
cumulation within families.
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