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Introduction

Ovarian cancer is the most common cause of mortality
of tumors from gynecologic origin and is often diagnosed
after patients have already progressed to advanced dis-
ease stage because of their nonspecific initial symptoms
[1]. The standard of therapy for advanced stages is opti-
mal surgery with minimal residual disease (radical hys-
terectomy, bilateral annessiectomy, appendectomy, omen-
tectomy and lymphadenectomy), followed by chemother-
apy with a platinum and taxane combination is the best
goal for survival [2].

Epidemiologic data and molecular analysis show that
about 10% of all epithelial ovarian cancers are associated
with inherited mutations in BRCA1 and/or BRCA2 genes
[3]. Hereditary and sporadic ovarian tumors show similar
characteristics such as histopathologic type distribution and
high-grade frequency; furthermore, the diagnosis is often
made at an advanced stage (III and IV) in both cases [3]. 

In sporadic ovarian cancer Stage III-IV the median 5-
year survival is 30% [2]. 

Estimated risk of developing ovarian cancer in a lifetime
in women harboring BRCA1/BRCA2 mutations is about
30-40% for BRCA1 and 15-25% for BRCA2 [4].

Several studies have shown improved survival in
BRCA-associated ovarian cancer but a few others suggest
a poorer clinical outcome, therefore data are still inconclu-
sive. Interestingly, some investigators have hypothesized
that this difference might be due to a different responsive-
ness to chemotherapeutic agents. The objectivies of the
present study were to evaluate the overall survival of ovar-
ian cancer patients and to investgate long-term survival of
BRCA1/BRCA2 mutation carriers and non carriers as
compared to high-risk breast and ovarian cancer [4].

Patients and Methods

The study was conducted by reviewing patient charts from the
Oncology Institute of Veneto and Oncology-Gynecology
Department of Mirano, Venice, Italy. All data were abstracted
from medical records and original surgery and pathology
reports; also information on the patient’s vital status was updat-
ed through the charts. Since this was a retrospective study,
patients enrolled covered a period of 15 years. Some patients
were tested almost ten years after their ovarian cancer was diag-
nosed. Patients were subdivided in two groups: BRCA-related
ovarian cancer patients and high-risk breast/ovarian cancer
patients, who tested as non carriers for the BRCA mutation. A
total of 88 patients affected by epithelial ovarian cancer were
included in the study. Forty-eight tested positive for a deleteri-
ous mutation in the BRCA 1 and/or 2 gene (34 BRCA1 and 14
BRCA2) and 40 patients were selected as a control group. To
complete the genetic testing for the patients already recruited,
all patients were approached by their gynecologist/oncologist
and, after giving informed consent to participate in the study,
blood samples were collected. Genetic mutation assessment was
performed at the Oncology Section of the Department of
Oncology, University of Padua, Italy.

Analysis were performed with standard laboratory methods.
A multiplex polymerase chain reaction was designed to amplify
the exons containing the mutations with the use of fluorescence-
labeled primers in a single reaction. Samples available for test-
ing included peripheral blood. 

Patient characteristics

Data abstracted from charts were collected according to the
World Health Organization (WHO) and the stage by TNM clas-
sification. For each patient, age at diagnosis, tumor histological
type, TNM stage and follow-up were recorded. All patients were
treated by the best debulking surgery possible for the stage of
disease, followed by a platinum-based chemotherapy regimen. 

Different platinum-chemotherapy regimens were considered:
carboplatin and taxol (which is the standard chemotherapy for
ovarian cancer), cisplatinum (DDP), carboplatin as a single
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Kaplan-Meier survival estimates  agent, cisplatinum plus taxol, cisplatinum plus cyclophos-
phamide plus epirubicin (PEC), cisplatinum plus cyclophos-
phamide, carboplatin plus taxol plus epirubicin (TEC), and car-
boplatin plus mitoxantrone.

Statistical analysis

Univariate survival analysis was performed using the
Kaplan-Meier method for estimating survival functions and the
log-rank test to compare them. All tests were two-tailed and the
significance level was set at 5%. Differences in proportion were
assessed by means of the chi square test. 

Results
Patient survival and other clinical characteristics of the

tumors were compared in patients with BRCA1 or
BRCA2 mutations and those without mutations. 

The clinical features of a total of 88 patients affected by
ovarian cancer were analyzed: 48 were associated with a
germ-line mutation on BRCA1 or BRCA2 genes and 40
were classified as affected by high-risk ovarian cancer.
Median age at diagnosis was 51 years old for inherited
ovarian cancer and 54.5 years for the non carrier group.
Among BRCA mutation carriers ten out of 34 who car-
ried BRCA1 mutations were diagnosed before age 45,
whereas no women who carried BRCA2 mutations were
diagnosed at age < 45. Seven ovarian cancers out of 40 in
the high-risk group were diagnosed before 45 years.
Histological features were found to be similar in both
groups: 37 (77.1%) were serous ovarian cancers, seven
(14.6%) endometrioid and four (8.3%) anaplastic in the
BRCA1/BRCA2 carrier group while 36 (90%) were
found to be serous ovarian cancer, two (5%) endometri-
oid, one (2.5%) clear cell and one (2.5%) anaplastic in the
non carrier group.

Tumor grade was G3 in 75% of BRCA 1 and 2 groups
and 32.5% in the non carrier group (chi square test p =
0.0196). Grade 1 and 2 was found in 25% of the BRCA 1
and BRCA2 groups and 67.5% in the non carrier group
(chi square test p = 0.0133). Advanced stage of disease at
the time of diagnosis (Stage III-IV) was found to be
72.9% for patients carrying a deleterious mutation and
43.7% for the non carrier group. Comparison of survival
between the two groups for advanced stage did not show
any difference (Table 1). 

Seven women with BRCA1/BRCA2 and seven non car-
riers had a previous breast cancer diagnosed almost five
years before ovarian cancer, and only one patient had first
ovarian cancer and then breast cancer, and she is still
alive. Treatment at any stage of disease was with a plat-
inum-based chemotherapy regimen. Eight different
chemotherapy regimens, as reported in patients and meth-
ods, were considered for the treatment of the ovarian can-
cer. All regimens were platinum-containing therapy and
were distributed over 15 years of the patients’ accrual.

Despite the advanced stage of disease, median survival
from diagnosis for the women with inherited mutations
was about 145 months while that for the high-risk group
was 280 months. This difference was not statistically sig-
nificant; the log-rank test for equality of survivor func-
tions (pr > chi2 = 0.1352) is shown in Figure 1. 

Discussion

In this retrospective study the clinical features and sur-
vival of two groups of ovarian cancer patients were inves-
tigated. We wanted to demonstrate if there were any dif-
ferences in survival between BRCA-positive ovarian can-
cer patients and a group of high-risk patients tested as non
carriers of the BRCA mutations.

To our knowledge there are almost 12 studies compar-
ing survival between the BRCA and sporadic or high-risk
ovarian cancer patients; six showed a statistically signifi-
cant improved survival for BRCA carriers and another six
showed no statistically significant difference (Table 2) 
[6-17].

For example Zweemer et al. showed a five-year sur-
vival of 47% for non carriers with respect to 40% for car-
riers [12]. Ramus et al. showed 52-month median survival
for BRCA 1 and 49 for BRCA2 with respect to 35 months
for non carrier consecutive patients (p = 0.5) [13].
Moreover Buller et al. [14] and Kringen et al. [15]
showed similar data with no statistical significance in sur-
vival in the two groups of patients. In our study the differ-
ent distribution of patient characteristics as no G1 and a
high number of G3 in 75% of the hereditary ovarian can-

Table 1. — Patient characteristics.

Variables BRCA Familial cancer

Total 48 40
Stage

I 9 13
II 4 6
III 28 17
IV 7 4

Grade
1-2 12 (25%) 27 (67.5%)
3 36 (75%) 13 (32.5%)

First breast cancer diagnosis 7 7
Median age 51 y 54,5 y
Histologic type
SP: serous papillary 37 36
Non SP 11 4

Figure 1. — Median overall survival for the two groups.
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BRCA pathway can give rise to cells sensitive to DNA
cross-linking agents such as cisplatin [21].

Tailored chemotherapy for BRCA 1 and BRCA2 ovar-
ian cancer based on their higher sensitivity to double
breaking DNA-strand agents can be a way to improve
their survival. In this study it does not seem that the plat-
inum-containing regimen changed survival in the BRCA
group considering their lack of BRCA1 and BRCA2
function.

Another explanation of why there was no difference in
survival between the two groups could be that in the high-
risk group there were some possible confounders or mod-
ifiers such as other genes involved in the impact on prog-
nosis. 

Conclusion

Several studies as well as ours have investigated sur-
vival in BRCA-related ovarian cancer. Our study did not
find any improvment in survival for hereditary ovarian
cancer patients with respect to high-risk cases. To our
knowledge, today randomized studies show that prophy-
lactic surgery is the only treatment to reduce ovarian can-
cer risk in BRCA-mutated women [22]. Our future goal
will be to define recomendations for treatment and pre-
vention of ovarian cancer in our region and to study the
side-effects of early menopause in women submitted to
prophylactic surgery.
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