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Aim of the study: The presence of BRCA
germline mutations in patients with
ovarian cancer has been shown to have
predictive and prognostic significance,
including increased platinum-sensitivity.
The aim of the study was to evaluate if
patients with BRCA1-associated ovarian
cancer have more treatment related adverse events and, if so, does it have impact on chemotherapy outcomes.
Material and methods: We conducted
a retrospective analysis of medical records of 172 patients with newly diagnosed epithelial ovarian cancer, treated
in Maria Skłodowska-Curie Memorial
Cancer Center and Institute of Oncology, Gliwice Branch between 2007 and
2013. Ninety-six of these patients have
known BRCA mutation status – 21 patients were BRCA1(+) and 75 BRCA1(–).
Analysed treatment related adverse
events (AE’s) were: haematological
toxicity, nausea/vomiting, neuropathy
and mucositis.
Results: Grade 3–4 haematological
AE’s were significantly more common
among BRCA1(+) patients (OR = 3.86;
95% CI: 1.14–13.23; p = 0.02). There
was no association between BRCA1
mutation status and neuropathy (p =
0.73) or nausea/vomiting (p = 0.91).
Occurrence of above mentioned AE’s
has no significant association with PFS
(p = 0.75, 0.64, 0.97 respectively) and
OS (p = 0.64, 0.69, 0.73 respectively).
Conclusions: Among patients with
BRCA1-associated epithelial ovarian
cancer we observed significantly more
grade 3–4 haematological complications after chemotherapy. However, occurrence of AE’s did not correlate with
better outcomes in this subgroup.
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Introduction

BRCA1 or BRCA2 germline mutation carriers account for 10–15% of epithelial ovarian cancer cases [1–3]. BRCA-associated ovarian cancers are usually
of serous histology and, in comparison to sporadic ones, of higher grade,
more advanced and diagnosed at a younger age [4].
BRCA1 and BRCA2 genes are considered tumor suppressor, since they play
important role in the maintenance of genomic stability and cell growth [5].
The products of these genes – BRCA1 and BRCA2 proteins – are involved in
the repair of DNA double-strand breaks via the homologous recombination
pathway. This mechanism is believed to be responsible for increased chemo-sensitivity, which results in better treatment outcomes [6, 7]. However,
the impact of BRCA dysfunction on the prognosis of patients with epithelial
ovarian cancer remains controversial and available analyses brought conflicting results [8, 9]. The better prognosis of patients with BRCA germline
mutations is explained by cells inability to repair double-strand DNA breaks
caused by platinum based chemotherapy [10].
BRCA germline mutations result in deficiency in repairing double-strand
DNA breaks caused by platinum agents in every cell of the body. The aim
of the study was to examine if patients with BRCA1-associated epithelial
ovarian cancer have more treatment related adverse events and, if so, does
it have impact on chemotherapy outcomes.
Material and methods

We conducted a retrospective analysis of an unselected population of patients treated in Maria Skłodowska-Curie Memorial Cancer Center and Institute of Oncology, Gliwice Branch between 2007 and 2013. Pathological stage
of the disease was categorized according to International Federation of Gynaecology and Obstetrics (FIGO) 2009. The date of diagnosis was defined
as the date of initial surgery. Response to chemotherapy was determined
by computed tomography (CT) scan after completion of systemic treatment
according to RECIST criteria 1.0. Recurrence/progression was diagnosed by
CT, regardless of Ca-125 rise. Treatment related adverse events (AE’s) were:
haematological toxicity, nausea/vomiting, neuropathy and mucositis. Grade
of AE’s was determined using Common Terminology Criteria for Adverse
Events (CTCAE). Platinum-resistant disease was defined by recurrence at
≤ 6 months after completion of chemotherapy.
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Overall survival (OS) was calculated from the date of diagnosis to the date of patient’s death of any cause or last
seen alive. Progression free survival (PFS) was calculated
from the date of diagnosis the date of disease recurrence
or patient’s death. We used exact Fisher test and χ2 test to
compare BRCA1(+) and BRCA1(–) subgroups. The relationship between the occurrence of adverse events and treatment outcomes was analysed using the U Mann-Whitney
and χ2 tests.
Results

One hundred and seventy-two 172 patients were treated for ovarian cancer at Maria Skłodowska-Curie Memorial Cancer Centre Gliwice Branch between 2007 and 2013.
96 of these patients have known BRCA mutation status
(21 patients were BRCA1 positive and 75 – BRCA1 negative)
and were included in our analysis. We did not note any
BRCA2 mutation.
Median age in both subgroups was 52 years. Baseline
performance status of patients was 0 (89 patients, 93%)
or 1 (7 patients, 7%), with no severe comorbidities. Clinical
and pathological characteristics of patients are detailed in
Table 1.
Baseline Ca-125 level was significantly higher among
BRCA1(+) woman (p = 0.04). We did not note significant differences in other analyzed parameters between
BRCA1(+) and BRCA1(–) patients.
All patients received combined platinum-taxane chemotherapy (carboplatin AUC 5 and paclitaxel 175 mg/m2,
every 21 days, intravenously). The number of cycles was
3–9, most patients received 6 cycles of chemotherapy
(81 patients, 84%). We used ondansetron 8 mg (once or
twice daily) and dexamethasone 8 mg in prevention of
chemotherapy-induced nausea and vomiting. In case of

insufficient antiemetic effect metoclopramide and/or thiethylperazine were applied. We did not use haematpoietic
growth factors in any patient. For persistent neuropathy
symptoms α lipoic acid 600 mg once daily was applied.
In case of oral candidiasis we used locally nystatin or oral
fluconazole 100 mg once daily.
We did not note differences in response to chemotherapy (complete remission, partial response, stable disease,
progression) between BRCA1(+) and BRCA1(–) patients
(OR = 1.71; 95% CI: 0.64–4.56; p = 0.28). Median PFS was
28.6 (8.4–69.2) months among BRCA1(+) patients and 22.2
(6.3–79.7) months in BRCA1(–) (p = 0.45). Median OS was
39.6 (16.3–79.8) months for BRCA1(+) patients and 38.2
(7.2–93.9) months for BRCA1(–) (p = 0.62).
The presence of BRCA1 mutation was not associated
with more frequent occurrence of haematological toxicities of any grade (OR = 2.11; 95% CI: 0.79–5.64; p = 0.13),
however, grade 3–4 haematological AE’s were significantly
more common among BRCA1(+) patients (OR = 3.86; 95%
CI: 1.14–13.23; p = 0.02). Neuropathy of any grade and neuropathy grade 3–4 were noted in comparable number of
cases among both groups (OR = 1.19; 95% CI: 0.45–3.17;
p = 0.73 and OR = 0.89; 95% CI: 0.09–8.39; p = 0.92, respectively). Nausea and vomiting of any grade occurred
comparable in both groups (OR = 0.94; 95% CI: 0.34–2.62;
p = 0.91). The number of nausea/vomiting grade 3–4 cases
(2 in BRCA1(–) and 0 in BRCA1(+) patients) was too small to
perform statistical analysis. The number of patients with
mucositis was also too small to conduct credible analysis
(1 case in BRCA(–) and 0 in BRCA1(+) patients, with no case
of grade 3-4 mucositis). These results are summarized in
Table 2.
We did not notice more drugs dose reductions among
hereditary ovarian cancer patients (OR = 3.29; 95% CI:
0.8–13.59; p = 0.09).

Table 1. Clinical and pathological characteristics of patients
Parameter

BRCA1(+)
n = 21

BRCA1(–)
n = 75

Median age [years]

52 (37–65)

52 (23–73)

FIGO stage
I
II
III
IV

3 (14.3%)
1 (4.8%)
11 (52.4%)
6 (28.5%)

16 (21.3%)
9 (12%)
44 (58.7%)
6 (8%)

Pathology
Serous
Mucinous
Endometrioid
Clear cell
Others

17 (80.9%)
1 (4.8%)
2 (9.5%)
0
1 (4.8%)

44 (58.7%)
7 (9.3%)
9 (12%)
5 (6.7%)
10 (13.3%)

0.53

Optimal debulking

9 (42.8%)

50 (65.3%)

0.08

Secondary cytoreduction

8 (66.7%)

25 (33.3%)

0.88

Median baseline Ca-125 level [IU/l]

p

0.1

265

32.65

0.04

Disease progression after 1st line chemotherapy

13 (61.9%)

41 (54.7%)

0.73

Platinum sensitivity
Sensitive
Resistant

19 (90.5%)
2 (9.5%)

64 (85.3%)
11 (14.6%)

0.73
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Table 2. The relationship between chemotherapy related AE’s and BRCA1 mutation status
Parameter

BRCA1(+)

BRCA (–)

p

Haematological AE’s
Any grade
Grade 3–4

12 (57%)
6 (28.5%)

29 (38.7%)
7 (9.3%)

0.13
0.02

Neuropathy
Any grade
Grade 3–4

9 (42.9%)
1 (4.8%)

29 (38.7%)
4 (5.3%)

0.73
0.92

Nausea/vomiting
Any grade
Grade 3–4

7 (33.3%)
0

26 (34.7%)
2 (2.7%)

0.94
0.91

Table 3. The relationship between chemotherapy related AE’s and treatment outcomes in BRCA1(+) patients
Parameter

Median PFS (months)

p

Median OS (months)

p

Haematological AE’s
Yes
No

24.4
28.9

0.75

37.7
39.6

0.64

Neuropathy
Yes
No

23.7
28.9

0.64

39.6
37.7

0.69

Nausea/vomiting
Yes
No

29.3
26.5

0.97

39.6
37.7

0.73

Among BRCA1(+) patients occurrence of any of above
mentioned adverse events was not predictive for response
to chemotherapy. In this subgroup haematological toxicities were not predictive for PFS (p = 0.75) and OS (p =
0.64), as well as neuropathy (p = 0.64 and p = 0.69 respectively) and nausea/vomiting (p = 0.97 and p = 0.73
respectively) (Table 3).
Discussion

Evidence exists that ovarian cancer patients carrying
germline BRCA mutations have an improved prognosis
in comparison to sporadic cases [9–11]. BRCA-associated
ovarian carcinomas are more aggressive but show higher
susceptibility to platinum-salts and other DNA-damaging
agents [10–15]. This phenomenon is explained by the fact
that deficiency of BRCA1 or BRCA2 function leads to higher degree of chromosome instability and triggers alternative, less effective pathways to repair double-strand DNA
breaks, resulting in accumulation of mutation events [15].
This mechanism is believed to be responsible for better
response to platinum-based chemotherapy, but it may be
also associated with higher toxicity of these agents [6, 7].
Data regarding differences in prognosis between BRCA1
and BRCA2 mutation related ovarian cancer are conflicting.
Taken together, available studies confirm a significantly improved survival in BRCA2 mutation carriers in comparison
to sporadic ovarian cancer patients, while this advantage
for BRCA1 mutation carriers seems to be smaller [8, 10]. It
might be explained by the fact that BRCA1 and BRCA2 work
at different stage of DNA repair process. BRCA2 is believed
to be the RAD51 protein regulator. This protein is required
for homologous recombination pathway functioning. According to this hypothesis, BRCA2 is a mediator of the core

mechanism of homologous recombination, while BRCA1 is
more “universal” protein. We included only patients with
BRCA1 mutation in our analysis, since we did not note any
case of BRCA2 gene mutation. We observed significantly
higher median baseline Ca-125 level (265 vs. 32.65 IU/l, p
= 0.04) and numerically more FIGO stage IV cases (28.5%
vs. 8%) among BRCA1(+) patients. Despite this, we did not
note worse survival outcomes in this group in comparison
to sporadic cases. These observations are in concordance
with above mentioned literature data [8–12]. However, interpretation of our results should be careful due to small
sample size.
Our study is retrospective and thus has some limitations. Besides small sample size, not all patients treated in
the analysed time period were tested for BRCA mutation,
so a selection bias might occur. Patients at younger age or/
and with family history of breast or ovarian cancer cases are
more likely to be referring to genetic testing. Not all patients
were operated on at the same centre and we can therefore
not be certain of uniform surgical quality. Moreover, reporting the occurrence of chemotherapy related AE’s might be
biased due to retrospective nature of our study.
In summary, our data suggest that BRCA1(+) woman receiving platinum-based chemotherapy for epithelial ovarian cancer are more likely to experience grade 3–4 haematological adverse events (p = 0.02). This may result from
higher sensitivity of their body cells to platinum agents.
However, among BRCA1(+) patients occurrence of haematological AE’s or any other AE’s did not translate into
better treatment outcomes. Our findings warrant further
investigation in larger, prospective studies.
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