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Abstract
Introduction  Talazoparib is a strong PARP inhibitor with significant catalytic inhibition as well as the ability to cause 
PARP entrapment at DNA damage sites. It is one of the recommended treatments for individuals with BRCA-mutant 
advanced breast cancer, although research on its efficacy in advanced ovarian cancer is limited. The purpose of 
this study was to evaluate the efficacy of talazoparib in advanced breast and ovarian cancer patients with BRCA 
mutations.

Materials and methods  Patients with advanced breast (HR + or TNBC) and ovarian cancer who had germline 
BRCA mutations were included in this multicenter, retrospective study. There were no exclusion criteria regarding 
treatment-line, metastatic sites or performance status. All patients received talazoparib treatment via early-access 
programme. The primary endpoint was PFS. Secondary endpoints were OS and ORR.

Results  There were 47 and 42 patients in the breast cancer (BC) and ovarian cancer (OC) cohorts, respectively. In BC 
cohort, after median 13.6 months follow-up the median PFS was 6.5 months (5.0–8.1 months, 95% CI). In this heavily 
pretreated cohort, the ORR was 31.9% and the estimated 12-month OS rate was 73.6%. In OC cohort, the median 
follow up period was 13.7 months and the median PFS was 9.1 months (7.3–10.8 months, 95% CI). The ORR was 47.6% 
and the estimated 12-month OS rate was 75.9% in OC patients.
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Introduction
The poly(adenosine diphosphate-ribose) polymerase 
(PARP) protein family is essential for cell function, par-
ticularly DNA repair and apoptosis. The crucial role they 
play in the repair of single-strand DNA breaks provides 
a basis for targeted treatment [1]. Patients with muta-
tions in breast cancer susceptibility genes (BRCA) have 
genomic instability because they are unable to repair 
double-strand DNA breaks. In this patient popula-
tion, whose homologous recombination (HR) function 
is already diminished, PARP inhibition causes DNA to 
become irreparable. This so-called “synthetic lethality” 
leads to the cell death [1].

Mutations in BRCA1 and BRCA2 may contribute to 
the development of several cancer types [2]. Thus, PARP 
inhibitors (PARPi) have been utilised to treat a wide vari-
ety of malignancies, including breast, ovarian, prostate, 
pancreatic, and lung [3]. Particularly, positive results 
obtained in studies with BRCA-mutant breast or ovarian 
cancer patients have made PARP inhibitors a standard 
treatment option [3].

Talazoparib is a potent PARP inhibitor, with both sub-
stantial catalytic inhibition and the capacity to induce PARP 
trapping at sites of DNA damage [4]. The EMBRACA trial 
was a randomized, phase 3 study and demonstrated the pro-
gression-free survival (PFS) benefit (HR:0.54) with talazopa-
rib compared with single-agent therapy of the physician’s 
choice in advanced hormone receptor-positive (HR+) or tri-
ple-negative breast cancer (TNBC) patients with BRCA1/2 
mutation [5]. However, in contrast to other PARP inhibitors, 
there are very few data demonstrating talazoparib’s efficacy 
in ovarian cancer [6]. Two phase 1 studies suggest it may 
have clinical benefits for the treatment of ovarian cancer 
patients [7, 8].

This study attempted to assess the efficacy of talazopa-
rib in advanced breast and ovarian cancer patients with 
germline BRCA mutation. In addition to being a real-
world analysis that included patients whose standard 
treatment choices had been exhausted for some, the 
objective of this study was to include a cohort of patients 
with ovarian cancer, a condition for which there were 
limited data on the efficacy of talazoparib.

Materials and methods
This multicenter, retrospective study enrolled advanced 
breast (HR + or TNBC) and ovarian cancer patients with 
BRCA1 and/or BRCA2 mutation. There were no exclu-
sion criteria regarding treatment-line, metastatic sites 
or performance status. All patients received talazoparib 

treatment (1  mg, once daily) between September 2018 
and May 2020 via early-access programme (EAP).

The study was conducted in 32 different centers in 
Turkey. Clinical and demographic characteristics, germ-
line BRCA mutation analysis, pathology reports, and 
radiologic evaluations were obtained from patient files 
and hospital databases. Results were analysed separately 
for breast cancer (BC cohort) and ovarian cancer (OC 
cohort) patients. The end-points were the same for both 
cohorts.

The primary endpoint was PFS, which was defined 
as the period from the start of tazaloparib treatment to 
the disease progression or death. Secondary endpoints 
were overall survival (OS) and objective response rate 
(ORR). Overall survival was defined as the time from ini-
tiation of talazoparib to death from any cause. The ORR 
was defined as the percentage of patients who achieved 
a complete response (CR) or a partial response (PR) as 
determined by the investigator using RECIST version 1.1.

SPSS 22.0 was used for all statistical procedures (SPSS 
Inc, Chicago, Illinois). The Kaplan-Meier method was 
used to generate survival curves, and the log-rank test 
was used to compare survival differences. A statistically 
significant p-value of 0.05 was considered.

Results
The study population included 47 patients with advanced 
breast cancer and 42 patients with advanced ovarian can-
cer. Results were analysed and presented separately for 
each cohort.

Breast cancer cohort
There were 47 advanced breast cancer patients (46 
female and one male). The median age of the group was 
41.5. There were 59.6% of patients with HR(+) and 34% 
with TNBC. BRCA1 and BRCA2 mutations were seen in 
42.6% (n = 20) and 48.9% (n = 23) of the patients, respec-
tively. Four patients had BRCA mutation but the subtype 
did not specify and one patient had PALB2 mutation. 
There were only 2 patients who received talazoparib 
as first-line treatment and 48.9% of the patients (n = 23) 
received talazoparib treatment in the first 3-lines. The 
treatment-line varied from first to ninth. (Table 1)

The rate of the previous exposure to platinum com-
pounds before talazoparib was 53.2% (n = 25). Twelve of 
these 25 patients had disease progression during treat-
ment with platinum-based chemotherapy, which repre-
sents 25.5% of the study group. In the advanced setting of 
disease, the rate of patients who received chemotherapy 

Conclusion  Talazoparib may be an effective therapy option for patients with advanced BRCA-mutant breast cancer. 
In the absence of prospective phase 2/3 data, the outcomes of OC cohort may also considerably contribute to the 
literature on BRCA-mutant ovarian cancer.
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was 76.6% (n = 36), 44.7% (n = 21), 42.6% (n = 20) and 
21.3% (n = 10) in the first, second, third and fourth-line 
respectively.

In this heavily pre-treated BC cohort, the ORR was 
31.9% (n = 15) and DCR was 61.7% (n = 29). In 5 patients 
(10.6%) radiologically complete response (CR) was 
achieved with Talazoparib treatment (Table  2). The 
ORR of the subgroup which received the treatment in 
the first 3 lines was 34.7%. Among the patients who had 
previously progressed on platinum therapy, an objec-
tive response with talazoparib was observed in only two 
cases.

After median 13.6 months follow-up, there were 29 
events and the median PFS for talazoparib treatment was 
6.5 months (5.0–8.1 months, 95% CI) (Fig. 1A). The PFS 
between the patients whose BRCA1 (n = 18) or BRCA2 
(n = 21) mutation was significantly differ (12.6 vs. 5.0 
months, p = 0.005). However, PFS difference according to 
treatment-line (≤ 3 or > 3), age (< 40 or ≥ 40) or sensitiv-
ity to previous platinum compounds was failed to reach 
statistical significance (Table 3). The median OS for Tala-
zoparib treatment had not been reached but the esti-
mated 12-month OS rate was 73.6%. (Fig. 1B) There was 

no difference in PFS between patients below and above 
40 years of age.

At least one side effect reported in 61.7% of the patients 
and grade 3–4 toxicity was seen in 14 patients (29.8%). 
The most common side effect was hematologic cytotox-
icity. Eleven patients (23.4%) experienced anemia and/
or thrombocytopenia which required transfusion. The 
drug dose was reduced due to side effects in 15 patients 
(31.9%).

Ovarian cancer cohort
There were 42 advanced ovarian cancer patients in the 
study population. The median age of the group was 
50. BRCA1 and BRCA2 mutations were seen in 52.4% 
(n = 22) and 26.2% (n = 11) of the patients, respectively. 
Most of the patients (88%, n = 37) had serous carcinoma. 
There were 39 patients (90.4%) who received adjuvant 
platinum and taxane combination. In advanced disease 
setting, the treatment lines for talazoparib ranged from 
first to tenth (Table 1).

The rate of the previous exposure to platinum com-
pounds before talazoparib treatment was 85.7%, 55%, and 
25.8% in the first three lines, respectively. The progres-
sive disease under platinum therapy was reported in 17 
patients (40.5%).

The ORR was 47.6% (n = 20) and DCR was 64.3% 
(n = 27) with talazoparib. In 5 patients (11.9%) CR was 
achieved (Table 2).

After median 13.7 months follow-up, there were 25 
events and the median PFS for talazoparib treatment was 
9.1 months (7.3–10.8 months, 95% CI). (Fig. 2 A). The 
median PFS was 10 months (7.9–12 months, 95% CI) and 
5 months (0.9–9.2 months, 95% CI) for the platinum-sen-
sitive (n = 24) and -resistant (n = 17) subgroups (p = 0.005) 
(Table 3).

At the end of follow-up, 9 patients died and the median 
OS had not been reached. The estimated 12-month OS 
rate was 75.9%. (Fig. 2B)

At least one side effect reported in 59.5% of the patients 
and grade 3–4 toxicity was seen in 15 patients (35.7%). 
The most common side effect was hematologic cyto-
toxicity. 16 patients (38.1%) experienced anemia and/
or thrombocytopenia which required transfusion. The 
drug dose was reduced due to side effects in 12 patients 
(28.6%). During the follow-up period, no cases of acute 
myeloid leukemia or myelodysplastic syndrome were 
observed.

Discussion
In our study, we assessed the efficacy of talazoparib ther-
apy in patients with advanced germline BRCA-mutant 
breast and ovarian cancer who had received extensive 
prior treatment. The primary endpoint PFS was 6.5 and 
9.1 months, the secondary endpoint OS was 73.6% and 

Table 1  Patient characteristics
Feature BC Cohort (n = 47) OC Cohort (n = 42)
Age 
(median)

41.5 (26–69) 50 (34–66)

Tumor 
Histology

HR (+)
TNBC
N/A

59.6%, n = 28
34%, n = 16
6.4%, n = 3

Serous
Clear cell
N/A

88%, n = 37
4.8%, n = 2
4.8%, n = 2

Disease 
stage at First 
Diagnosis

Stage II
Stage III
Stage IV
N/A

36.2%, n = 17
31.9%, n = 15
25.5%, n = 12
6.4%, n = 3

Stage I
Stage II
Stage III
Stage IV
N/A

4.8%, n = 2
4.8%, n = 2
73.8%, n = 31
14.3%, n = 6
2.4%, n = 1

Metastatic 
Sites

Bone
Visceral
CNS

57.4%, n = 27
76.6%, n = 36
12.8%, n = 6

Periton and 
LN
Visceral
CNS

80.9%, n = 34
33.3%, n = 14
7.1%, n = 3

Mutation 
Type

BRCA1
BRCA2
BRCA
PALB2

42.6%, n = 20
48.9%, n = 23
6.3%, n = 3
2.2%, n = 1

BRCA1
BRCA2
BRCA

52.4%, n = 22
26.2%, n = 11
21.4%, n = 9

Treatment-
Line of 
Talazoparib

1st
2nd
3rd
≥ 4th

4.3%, n = 2
21.3%, n = 10
23.4%, n = 11
51%, n = 24

1st
2nd
3rd
≥ 4th

2.4%, n = 1
16.7%, n = 7
33.3%, n = 14
47.6%, n = 20

Table 2  Response rates to Talazoparib treatment
Response BC Cohort (%, n) OC Cohort (%, n)
CR 10.6%, n = 5 11.9%, n = 5
PR 21.3%, n = 10 35.7%, n = 15
ORR 31.9%, n = 15 47.6%, n = 20
SD 29.8%, n = 14 16.7%, n = 7
PD 31.9%, n = 15 26.2%, n = 11
N/A 6.4%, n = 3 9.5%, n = 4
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75.9% at 12 months, and the ORR was 31.9% and 47.9%, 
in the BC and OC cohorts, respectively. Consistent with 
the study design, cohorts were discussed separately.

The EMBRACA phase 3 study demonstrated the effi-
cacy of talazoparib in patients with advanced HR(+) or 
triple-negative breast cancer [5]. In this trial, the median 

age of the 287 patients assigned to the talazoparib arm 
was 45 years, 54.7% had HR+, and 69.7% had visceral 
disease. Despite the modest size of our BC cohort, the 
median age (41.5) and HR + disease rate (59.6%) were 
comparable to the phase 3 pivotal research. In our anal-
ysis, the prevalence of visceral metastases was slightly 

Fig. 1  A Progression-free Survival for Breast Cancer Cohort. B Overall Survival for Breast Cancer Cohort
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(76.6%) higher. Again, the rates of being BRCA1- or 
BRCA2-positivity (about 50%) are comparable [5]. In 
large-scale studies conducted in Turkey on the distribu-
tion of BRCA mutations, BRCA2 has been reported to 
occur more frequently, especially among breast cancer 
patients [9, 10].

In the pivotal phase 3 study, the median PFS for the tal-
azoparib arm was 8.6 months [5]. Our finding reveals this 
value to be 6.5 months. As is typical in research report-
ing real-world data, it is possible to claim that patients’ 
performance and comorbidities may be worse than in 
clinical trials. However, while the median PFS value of 
6.5 months makes sense, the fact that the BC cohort’s 
patients were extensively pretreated was clearly the 
most relevant factor. In contrast to the phase 3 study in 
which patients who received more than three prior cyto-
toxic regimens were excluded and 38.7% of patients did 
not receive any cytotoxic therapy, more than half of the 
patients in our cohort had access to talazoparib at fourth 
line and beyond [5]. Although it failed to reach statistical 
significance (p = 0.053), the dramatic difference between 
9.9 and 3.8 months PFS obtained in patients who received 
talazoparib in the first three-lines compared to those who 
received in subsequent lines supported this idea.

One of the secondary outcomes, ORR was 31.9% in 
the BC cohort. In light of the 62.6% ORR revealed in the 
phase 3 study, it can be stated that it falls below expec-
tations. As with PFS, it is critical that patients be exten-
sively pretreated when examining ORR outcomes [5]. 

ABRAZO was another research investigating the effi-
cacy of talazoparib in advanced breast cancer patients 
with BRCA mutations [11]. This was a phase 2 trial with 
two cohorts and an open-label design. Cohort 1 was 
comprised of patients who responded to prior platinum 
with no progression within 8 weeks of the last dose, and 
cohort 2 was comprised of patients who had at least three 
platinum-free cytotoxic regimens for advanced breast 
cancer. In these two cohorts, the reported ORR was 21% 
and 37%, respectively [11]. A 31.9% ORR was accept-
able given that almost half of our study population had 
platinum exposure, a quarter of them progressed under 
platinum treatment, and approximately half of them had 
previously received three-lines of treatment.

A significant difference in PFS observed between 
patients with BRCA1 and BRCA2 mutations, in favor of 
patients with BRCA1 mutations. There was no conclu-
sion in the subgroup analysis of prospective phase stud-
ies of talazoparib or other PARP inhibitors that might 
explain this discrepancy. Moreover, a 2021 meta-analysis 
involving 11 distinct phase studies (6 ovarian, 3 breast, 1 
prostate, and 1 pancreatic cancer) in which PARP inhibi-
tors (olaparip, rucaparib, talazoparib, veliparib, nirapa-
rib) were tested revealed that there was no difference 
in efficacy between BRCA1 and BRCA2 mutations [12]. 
The PFS difference in our study could be explained by the 
nature of the retrospective studies in which patients were 
not stratified, as well as the small number of patients.

Patients in the control arm of the EMBRACA trial (as 
in the OlympiAD study in which olaparib was examined) 
were given chemotherapy of the investigator’s choice, 
although platinum was not permitted. Nevertheless, 
there was no significant difference in OS favoring tala-
zoparib in the 2020 update of the trial. The median OS 
was reported 19.3 months and the 1-year survival was 
71% with talazoparib [13, 14]. The short follow-up period 
is one of the limitations of our research, but the 1-year 
OS obtained in our study, at 73.6%, is very similar to this 
level, despite the fact that the patient group was treated 
more aggressively and for a longer period of time.

To the best of our knowledge, our study includes the 
largest cohort of ovarian cancer patients treated with tal-
azoparib. There is no phase 3 trial evaluating talazoparib’s 
efficacy in ovarian cancer and the drug is not approved 
for daily clinical practice. Two phase 2 clinical trials were 
early terminated and withdrawn [6]. The impact of the 
discussion may be limited by the lack of prospective data, 
but this limitation emphasizes that our study, with its 
cohort of 42 ovarian cancer patients, made a substantial 
contribution to the literature.

34 ovarian cancer patients were participated in the 
phase 1 study of talazoparib. Although the primary objec-
tive of the phase 1 study was not to evaluate efficacy, in 
12 BRCA-mutant patients with measurable disease who 

Table 3  Progression-free survival in subgroups
BC Cohort
Subgroup No. of Event/N PFS (median, 95% CI) P
Treatment-Line
≤ 3rd
≥ 4th

11/20
18/23

9.9 months (4.3–15.4)
3.8 months (1.4–6.2)

0.053

Mutation
BRCA1
BRCA2

9/18
17/21

12.6 months (8.6–16.6)
5.0 months (2.6–7.5)

0.005

Histology
HR (+)
TNBC

17/26
12/16

6.4 months (4.7–8.1)
6.0 months (NE – 13.2)

0.87

Previous Platinum
Yes
No

16/25
7/12

8.8 months (1.8–15.9)
6.6 months (3.9–9.2)

0.71

OC Cohort
Subgroup No. of Event/N PFS (median) P
Treatment-Line
≤ 3rd
≥ 4th

10/22
15/20

10.6 months (8.1–13.1)
7.8 months (1.5–14.0)

0.10

Mutation
BRCA1
BRCA2

14/22
5/11

5.7 months (0.5–10.9)
11.2 months (9.1–13.2)

0.21

Platinum-
Sensitive
Resistant

11/24
14/17

10.0 months (7.9–12.0)
5.0 months (0.9–9.2)

0.005
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were treated with 1.0 mg/day, the ORR and clinical ben-
efit rate (CBR) lasting at least 24 weeks were 42% and 
67%, respectively, with a median PFS of 36.4 weeks [7]. In 
our study, the median PFS was 9.1 months, and given that 
80% of the patients had previously received at least three 

stages of cytotoxic therapy, this result may not have been 
below expectations.

In our study, platinum-sensitive patients (57.1%) had 
a much longer median PFS than platinum-resistant 
(40.4%) patients (10 vs. 5 months). Particularly based on 
olaparib research findings, it is acknowledged that PARP 

Fig. 2  A Progression-free Survival for Ovarian Cancer Cohort. B Overall Survival for Ovarian Cancer Cohort
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inhibitors have limited efficacy in platinum-resistant 
disease. In one of these investigations, the mPFS was 
reported as 7 months for 193 patients with platinum-
resistant ovarian cancer who received an average of 4.3 
treatment lines [15]. Another real-world data analysis 
with 28 patients (5 of whom received talazoparib) found 
that the median PFS in platinum-sensitive patients (n = 
11) was roughly twice that of platinum-resistant patients 
(n = 17) (16.6 vs. 8.4 months, p = 0.013), which is consis-
tent with our findings [16].

The ORR was 47.6%. Similar to our cohort, another 
research including olaparib revealed an ORR of 46% 
in platinum-sensitive and 30% in platinum-resistant 
patients who had received at least three lines of che-
motherapy [17]. In the olaparib study, the extensively 
pretreated BRCA-mutant ovarian cancer cohort had 
a median OS of 16.6 months, and the 1-year OS rate of 
75.9% appeared consistent with the literature, despite the 
short follow-up period [15].

As a classic example of a multicenter retrospective 
study, our study had several flaws, including patient selec-
tion bias, differences between centers, a lack of radiologi-
cal central evaluation, a small number of patients, and 
high-level heterogeneity.

Another critical fact is that no PARP inhibitors were 
available in our country. Oncologists hope to make early 
access programs, which can only be applied for a lim-
ited time, available to their patients, many of whom have 
exhausted their conventional therapy options. This char-
acteristic may have generated a situation that was com-
pletely contradictory to the patient selection criteria for 
phase trials, resulting in a highly heterogeneous patient 
cohort. Despite its limitations, the outcome of OC cohort 
contributes to the literature on PARP inhibitors in BRCA 
mutant ovarian cancer.
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