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Introduction

Mutations in germline breast cancer susceptibility genes 
1 or 2 (gBRCA1/2) result in a compromised ability to repair 
DNA double-strand breaks by homologous recombination, 
rendering cancer cells highly sensitive to the poly(ADP- 
ribose) polymerase (PARP) enzyme pathway for DNA repair 
[1-4]. Consequently, tumors harboring gBRCA1/2 mutations 
are highly sensitive to targeted treatment with PARP inhibi-
tors, which cause cell death due to accumulation of unre-
paired DNA damage [1,3].

Talazoparib is a second generation, orally available PARP 
inhibitor that inhibits catalytic activity and traps PARP on 
DNA, disrupting DNA damage repair and causing death 
in cells with deleterious mutations in BRCA1/2 [4]. Talazo-
parib has been shown to have equivalent catalytic activity 

compared with other PARP inhibitors, but is approximately 
100-fold more potent at trapping PARP–DNA complexes, a 
mechanism that appears to be more cytotoxic than catalytic 
inhibition of PARP alone [5-7]. In the phase III EMBRACA 
trial (NCT01945775), involving 431 patients with human epi-
dermal growth factor 2 (HER2)–negative locally advanced/
metastatic breast cancer and a gBRCA1/2 mutation, treatment 
with talazoparib 1 mg/day significantly improved progres-
sion-free survival (PFS) compared with physician’s choice of 
single-agent chemotherapy treatment (median, 8.6 months 
vs. 5.6 months; hazard ratio [HR], 0.54; 95% confidence  
interval [CI], 0.41 to 0.71; p < 0.001) [8]. Talazoparib showed 
a manageable safety profile, and significantly improved 
patient-reported outcomes compared with chemotherapy. 
Based on these results, talazoparib has been approved in the 
United States, European Union, and other countries for the 
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Purpose  We evaluated study outcomes in patients enrolled in Asian regions in the phase III EMBRACA trial of talazoparib vs. chemo-
therapy.  
Materials and Methods  Patients with human epidermal growth factor receptor 2–negative germline BRCA1/2-mutated advanced 
breast cancer who received prior chemotherapy were randomized 2:1 to talazoparib 1 mg/day or chemotherapy (physician’s choice). 
Primary endpoint was progression-free survival (PFS) per independent central review in the intent-to-treat (ITT) population. This post-
hoc analysis evaluated efficacy/safety endpoints in the ITT population of patients enrolled in Asian regions. 
Results  Thirty-three patients were enrolled at Asian sites (talazoparib, n=23; chemotherapy, n=10). Baseline characteristics were 
generally comparable with the overall EMBRACA population. In Asian patients, median PFS was 9.0 months (95% confidence interval 
[CI], 3.0 to 15.2) for talazoparib and 7.1 months (95% CI, 1.2 to not reached) for chemotherapy (hazard ratio [HR], 0.74 [95% CI, 0.22 
to 2.44]). Objective response rate was numerically higher for talazoparib vs. chemotherapy (62.5% [95% CI, 35.4 to 84.8] vs. 25.0% 
[95% CI, 3.2 to 65.1]). Median overall survival was 20.7 months (95% CI, 9.4 to 40.1) versus 21.2 months (95% CI, 2.7 to 35.0) (HR, 
1.41 [95% CI, 0.49 to 4.05]). In Asian patients, fewer grade 3/4 adverse events (AEs), serious AEs (SAEs), grade 3/4 SAEs, and AEs 
resulting in dose reduction/discontinuation occurred with talazoparib than chemotherapy; for talazoparib, the frequency of these 
events was lower in Asian patients versus overall EMBRACA population. 
Conclusion  In this subgroup analysis, talazoparib numerically improved efficacy versus chemotherapy and was generally well toler-
ated in Asian patients, with fewer grade 3/4 treatment-emergent AE (TEAEs), SAEs, and TEAEs leading to dose modification vs. the 
overall EMBRACA population. 
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treatment of patients with gBRCA1/2 mutations who have 
HER2-negative locally advanced/metastatic breast cancer 
and a gBRCA1/2 mutation [9,10]. 

The prevalence of BRCA1 and BRCA2 mutations in unse-
lected Asian populations with breast cancer is reported to 
be similar to that observed in most Western patient popula-
tions, ranging from approximately 1.5% to 2.0% and 1.5% to 
4.0% for each gene, respectively [11,12]. However, the appar-
ent higher prevalence of BRCA2 mutations compared with 
BRCA1 mutations is a distinct feature in East Asian patients 
[13-15]. The spectrum of gBRCA1/2 variants also varies across 
different ethnic groups; importantly, there is a relatively 
high frequency of variants of uncertain significance in Asian  
patients [15]. To investigate this further, a recent study ana-
lyzed over 78,000 samples from cancer patients and 40,000 
samples from non-cancer patients in Indian, Chinese, Kore-
an, and Japanese populations, and found that over half of the 
BRCA variants identified were Asian specific [16]. Currently, 
there is also a paucity of data regarding the use of PARP  
inhibitors, including talazoparib, in Asian patients, owing to 
the predominance of Western patients in some breast cancer 
clinical trials [17-19]. Subgroup analysis from the EMBRACA 
study showed prolonged PFS with talazoparib versus chem-
otherapy in all clinically relevant patient subgroups, includ-
ing non-White populations [17]. However, there are reports 
of epidemiologic and clinicopathologic differences between 
Asian and Western women with breast cancer, such as a 
higher incidence at younger age among Asian women and 
age-specific disparities in hormone receptor positivity bet-
ween Asian and Western populations [20]. Nonetheless, the 
PFS improvement with talazoparib compared with chemo-
therapy was consistent regardless of age or hormone recep-
tor status within the full intent-to-treat (ITT) population [17]. 
Despite these findings, it is important to characterize the  
efficacy and safety of talazoparib specifically in patients from 
within Asia, due to additional differences (e.g., genetic back-
ground, socio-economic profile, culture) observed between 
patients from Asian and Western countries that may have 
clinical implications for breast cancer treatment [15,21]. This 
subgroup analysis reports efficacy and safety outcomes from 
33 patients enrolled at Asian sites (Korea and Taiwan) in the 
EMBRACA trial.

Materials and Methods
 
1. Study design and patients

EMBRACA was an open-label, randomized, multicenter, 
phase III trial comparing the efficacy and safety of talazopar-
ib with chemotherapy (capecitabine, eribulin, gemcitabine, 
or vinorelbine) in patients with HER2-negative advanced 

breast cancer and a gBRCA1/2 mutation, who had received 
prior chemotherapy for metastatic disease. 

The study design has been published previously [8,22]. 
Briefly, eligible patients were at least 18 years old, with 
HER2-negative locally advanced/metastatic breast cancer 
with documentation of a deleterious, suspected deleterious, 
or pathogenic gBRCA1/2 mutation by central testing. Pati-
ents must have received no more than three previous cyto-
toxic regimens for advanced breast cancer, and have received 
previous treatment with a taxane and/or anthracycline, un-
less contraindicated. Previous neoadjuvant or adjuvant plati-
num-based therapy was allowed, providing patients had not 
relapsed within 6 months of the last dose. Exclusion criteria 
included disease progression on platinum-based chemother-
apy for locally advanced/metastatic breast cancer; cytotoxic 
chemotherapy, radiation therapy, antihormonal therapy, 
or other targeted anticancer therapy within 14 days before 
randomization; and untreated central nervous system (CNS) 
metastases (patients with stable, adequately treated CNS  
metastases were allowed). 

Patients were randomized in a 2:1 ratio to talazoparib or 
single-agent chemotherapy, stratified by the number of prior 
cytotoxic chemotherapy regimens (0 vs. 1, 2, or 3), triple-
negative breast cancer status (hormone receptor-negative 
and HER2-negative) based on the most recent biopsy (yes vs. 
no), and history of CNS metastases (yes vs. no). Talazoparib 
1 mg was administered orally once daily. The chemotherapy 
group received protocol-specified chemotherapy (capecit-
abine, eribulin, gemcitabine, or vinorelbine) in continuous 
21-day cycles, with the choice of chemotherapy determined 
before randomization. Laboratory values were monitored 
every 3 weeks and patients were required to have adequate 
counts (hemaglobin ≥ 8.0 g/dL, absolute neutrophil count  
≥ 1,500/mm3, platelets ≥ 50,000/mm3) to continue treatment 
with talazoparib; further details can be found in Litton et al. 
[8]. Treatment continued until radiographic disease progres-
sion, unacceptable toxicity, withdrawal of consent, or until 
the physician decided to end treatment. 

The current exploratory analysis comprises patients who 
were enrolled at sites in Korea and Taiwan (referred to as the 
Asian subgroup or Asian ITT/safety population).

2. Outcomes and assessments
The primary endpoint was radiologic PFS, determined by 

blinded independent central review per Response Evaluation 
Criteria in Solid Tumors ver. 1.1 (RECIST v1.1). Secondary  
efficacy endpoints included objective response rate (ORR) per 
investigator review (RECIST v1.1) in patients with measur-
able disease, and overall survival (OS). Duration of objective 
response was an exploratory endpoint. Tumor assessments 
were performed every 6 weeks until week 30, and every  

Kyung-Hun Lee, Talazoparib versus Chemotherapy in Asian Patients



Discontinued (n=10)
- PD (n=9)
- Physician decision (n=1)

Patients enrolled (n=33)

Randomized to
chemotherapy (n=10)

In long-term
follow-up (n=6)

Off studya)

(n=4)

Treated (n=10)

Not treated (n=0)

On treatment at data
cut-off (n=0)

Discontinued (n=20)
- PD (n=20)

Randomized to
talazoparib (n=23)

In long-term
follow-up (n=12)

Off studya)

(n=11)

Treated (n=23)

Not treated (n=0)

On treatment at data
cut-off (n=3)

Asian ITT

Discontinued (n=119)
- PD (n=87)
- Patients withdrawal (n=27)
- Physician decision (n=13)
- AEb) (n=8)
- Death (n=1)
- Other (n=1)

Patients enrolled (n=431)

Randomized to
chemotherapy (n=144)

In long-term
follow-up (n=65)

Off studya)

(n=79)

Treated (n=126)

Not treated (n=18)

On treatment at data
cut-off (n=7)

Discontinued (n=222)
- PD (n=197)
- AEb) (n=13)
- Physician decision (n=10)
- Patients withdrawal (n=3)

Randomized to
talazoparib (n=287)

In long-term
follow-up (n=166)

Off studya)

(n=121)

Treated (n=286)

Not treated (n=1)

On treatment at data
cut-off (n=64)

EMBRACA ITT

Fig. 1.  Patient disposition: Asian and EMBRACA ITT populations. From The New England Journal of Medicine, Litton JK et al, Talazoparib 
in patients with advanced breast cancer and a germline BRCA mutation, 379:753-63 [8]. Copyright © (2020) Massachusetts Medical Society. 
Reprinted with permission from Massachusetts Medical Society. AE, adverse event; ITT, intent-to-treat; PD, progressive disease. a)Includ-
ing patients who died, withdrew consent or were lost to follow-up, b)Preferred terms included anemia, neutropenia, thrombocytopenia, 
vomiting, fatigue, general physical health deterioration, mucosal inflammation, edema peripheral, accidental overdose, glioblastoma mul-
tiforme, metastases to meninges, cerebral hemorrhage, headache, transient ischemic attack, dyspnea, obstructive airways disorder, rash, 
and rash generalized. 
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9 weeks thereafter until progressive disease per central  
review or the start of a new antineoplastic therapy. After 
treatment discontinuation, patients were followed every 12 
weeks for survival status and use of subsequent antican-
cer treatment. Safety was assessed based on adverse events 
(AEs), graded according to the National Cancer Institute 
Common Terminology Criteria for Adverse Events, ver. 4.03, 
and clinically relevant changes in laboratory values. 

3. Statistical analyses
With the exception of OS, efficacy and safety data are based 

on the first data cutoff (September 15, 2017); final OS data are 
based on a data cutoff date of September 30, 2019. 

Details of the statistical analyses have been described 
previously [8]. Median PFS and OS were estimated using 
Kaplan-Meier methodology, with stratified log-rank test 
and HRs estimated via a stratified Cox regression model 
used to compare treatment groups. Efficacy analyses were 
performed in the ITT population, which included all rand-
omized patients. Exposure and safety were evaluated in the 
safety population, comprising all patients who received at 
least one dose of study drug.

Results

1. Patients and treatment 
Between October 2013 and April 2017, 33 patients were 

enrolled at sites in Asia and were randomly assigned to tala-
zoparib (n=23) or chemotherapy (n=10) (Fig. 1). At data cut-
off (September 15, 2017), 20 patients (87%) in the talazoparib 
arm and all patients in the chemotherapy arm had discon-
tinued treatment, predominantly due to progressive disease.

Demographic and baseline disease characteristics were 
generally similar between the Asian ITT population and 
the overall EMBRACA ITT population (Table 1). Exceptions  
included patients in the Asian subgroup tending to be slight-
ly younger versus the overall population in both the tala-
zoparib and chemotherapy arms, and more chemotherapy-
treated patients in the Asian subgroup had BRCA2 mutations 
than in the overall chemotherapy-treated population. In the 
chemotherapy group, there was also a slightly lower propor-
tion of patients with visceral disease in the Asian subgroup 
compared with the overall population. 

2. Efficacy 
In total, 24 PFS events by blinded central review occurred 

among patients enrolled in Asia (18/23 [78%] in the talazo-
parib arm and 6/10 [60%] in the chemotherapy arm) (Fig. 

Table 1.  Baseline demographic characteristics: Asian ITT and EMBRACA ITT populations 

	                                            Asian, ITT		                                           EMBRACA, ITTa)

	 Talazoparib (n=23)	 Chemotherapy (n=10)	 Talazoparib (n=287)	 Chemotherapy (n=144)

Age, median (yr)	 41 (	 45 (	 45 (	 50 (
    < 50 	 17 (73.9)	 6 (60.0)	 182 (63.4)	 67 (46.5)
Female sex	 23 (100)	 10 (100)	 283 (98.6)	 141 (97.9)
Weight, median (kg)	 58.6 (	 52.0 (	 65.6 (	 66.0 (
Race				  
    Asian	 23 (100)	 10 (100)	 31 (10.8)	 16 (11.1)
    White 	 0 (	 0 (	 192 (66.9)	 108 (75.0)
    Otherb)/Not reported	 0 (	 0 (	 64 (22.3)	 20 (13.9)
Visceral disease	 17 (73.9)	 6 (60.0)	 200 (69.7)	 103 (71.5)
HR status				  
    TNBC	 10 (43.5)	 4 (40.0)	 130 (45.3)	 60 (41.7)
    HR-positive	 13 (56.5)	 6 (60.0)	 157 (54.7)	 84 (58.3)
BRCA status				  
    BRCA1 mutation	 11 (47.8)	 3 (30.0)	 133 (46.3)	 63 (43.8)
    BRCA2 mutation	 12 (52.2)	 7 (70.0)	 154 (53.7)	 81 (56.3)
Disease-free interval	 10 (43.5)	 1 (10.0)	 108 (37.6)	 42 (29.2)
  (initial diagnosis to ABC) < 12 mo

Values are presented as number (%) unless otherwise indicated. ABC, advanced breast cancer; BRCA1/2, breast cancer susceptibility genes 
1 or 2; HR, hormone receptor; ITT, intent-to-treat; TNBC, triple-negative breast cancer. a)From The New England Journal of Medicine, Litton JK 
et al., Talazoparib in patients with advanced breast cancer and a germline BRCA mutation, 379:753-63 [8]. Copyright © (2020) Massachu-
setts Medical Society. Reprinted with permission from Massachusetts Medical Society, b)Includes Black or African American. 
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2A). Median PFS by blinded central review in the Asian ITT 
population was 9.0 months (95% CI, 3.0 to 15.2) for talazo-
parib and 7.1 months (95% CI, 1.2 to not reached) for chemo-
therapy (HR, 0.74 [95% CI, 0.22 to 2.44]). PFS in the overall 
ITT population is shown for comparison in Fig. 2B. Median 

PFS per investigator assessment in the Asian ITT popula-
tion was 7.0 months (95% CI, 4.0 to 13.0) for talazoparib and 
4.8 months (95% CI, 1.2 to 8.8) for chemotherapy (HR, 0.70 
[95% CI, 0.23 to 2.08]) (Fig. 2C). PFS results for the overall 
ITT population based on investigator assessment are shown 
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Fig. 2.  PFS by blinded central review (A, B) and investigator assessment (C, D) in the ITT populationsa). a)From The New England Journal of 
Medicine, Litton JK et al, Talazoparib in patients with advanced breast cancer and a germline BRCA mutation, 379:753-63 [8]. Copyright © 
(2020) Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society. CI, confidence interval; HR, hazard 
ratio; ITT, intent-to-treat; NR, not reached; PCT, physician’s choice of treatment.
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in Fig. 2D.
For patients in the Asian ITT population with measurable 

disease, the ORR was numerically higher in the talazoparib 
arm than in the chemotherapy arm (62.5% [95% CI, 35.4 to 
84.8] vs. 25.0% [95% CI, 3.2 to 65.1]; odds ratio, 1.88 [95% 
CI, 0.07 to 117.85]) (Table 2). Median duration of objective  
response was 9.5 months (95% CI, 1.0 to 14.4) for talazoparib 
and 5.2 months (95% CI, 2.8 to 7.6) for chemotherapy. ORR 
results for the overall ITT population are also shown in Table 
2. 

At data cutoff for OS (September 30, 2019), 25 patients 
in the Asian ITT population had died (17/23 [74%] in the 
talazoparib arm and 8/10 [80%] in the chemotherapy arm).  
Median OS in the Asian ITT population was 20.7 months 
(95% CI, 9.4 to 40.1) for talazoparib and 21.2 months (95% CI, 
2.7 to 35.0) for chemotherapy (HR, 1.41 [95% CI, 0.49 to 4.05]) 
(Table 3). OS results for the overall ITT population are also 
shown in Table 3. 

3. Exposure and safety 
All patients in the Asian subgroup (n=33) received at least 

one dose of study drug and were included in the safety pop-
ulation. Patients in the talazoparib and chemotherapy arms 
received a median (range) of 5.7 months (1.9 to 23.5) and 4.9 
months (1.2 to 13.1) of treatment, respectively (Table 4). The 
median relative dose intensity of talazoparib was higher in 
the Asian subgroup versus the overall safety population 
(99.7% [n=23] vs. 87.2% [n=286]). The median relative dose 
intensity of chemotherapy was similar between the Asian 
subgroup and the overall safety population (eribulin, 93.8% 
[n=3] vs. 96.4% [n=50]; vinorelbine, 65.0% [n=3] vs. 64.3% 
[n=9]; no patients received gemcitabine), with the exception 
of a higher relative dose intensity of capecitabine in Asian 
patients (Asian subgroup, 99.6% [n=4]; overall safety popu-
lation, 87.9% [n=55]) (Table 4). In the talazoparib arm, five  
patients (21.7%) in the Asian safety population and 149 pati-
ents (52.1%) in the overall safety population had at least one 
dose reduction due to AEs (Table 4). Most patients in the 

Table 2.  ORR in patients with measurable disease at baseline 

	                                             Asian, measurable disease	                               EMBRACA, measurable diseasea)

	 Talazoparib (n=16)	 Chemotherapy (n=8)	 Talazoparib (n=219)	 Chemotherapy (n=114)

Best overall response, n (%)b)

    CR 	 0 (	 0 (	 12 (5.5)	 0 (
    PR	 10 (62.5)	 2 (25.0)	 125 (57.1)	 31 (27.2)
    SD	 4 (25.0)	 4 (50.0)	 46 (21.0)	 36 (31.6)
    PD	 2 (12.5)	 2 (25.0)	 32 (14.6)	 28 (24.6)
    NE	 0 (	 0 (	 4 (1.8)	 19 (16.7)
ORR, n (%)	 10 (62.5)	 2 (25.0)	 137 (62.6)	 31 (27.2) 
[95% CI]	 [35.4-84.8]	 [3.2-65.1]	 [55.8-69.0]	 [19.3-36.3]
    Odds ratio (95% CI)	                                           1.88 (0.07-117.85)		                                               4.99 (2.93-8.83)
    p-valuec)	                                               -		                                                < 0.001
Median duration of objective	 9.5 (1.0-14.4)	 5.2 (2.8-7.6)	 5.4 (4.2-6.3)	 3.1 (2.8-5.6)
  response (95% CI, mo)

CI, confidence interval; CR, complete response; NE, not evaluable; ORR, objective response rate; PD, progressive disease; PR, partial 
response; SD, stable disease. a)From The New England Journal of Medicine, Litton JK et al., Talazoparib in patients with advanced breast 
cancer and a germline BRCA mutation, 379:753-63 [8]. Copyright © (2020) Massachusetts Medical Society. Reprinted with permission from 
Massachusetts Medical Society, b)According to Response Evaluation Criteria in Solid Tumors, ver. 1.1, confirmation of complete response 
or partial response was not required, c)2-sided p-value based on stratified Cochran-Mantel-Haenszel test. Stratification factors: number of 
prior cytotoxic chemotherapy regimens, triple-negative status, history of central nervous system metastases. 

Table 3.  OS in the ITT populations 

	                                            Asian, ITT		                                           EMBRACA, ITTa)

	 Talazoparib (n=23)	 Chemotherapy (n=10)	 Talazoparib (n=287)	 Chemotherapy (n=144)

Median OS (95% CI, mo)	 20.7 (9.4-40.1)	 21.2 (2.7-35.0)	 19.3 (16.6-22.5)	 19.5 (17.4-22.4)
HR (95% CI)	                                              1.41 (0.49-4.05)	  	                                                 0.85 (0.67-1.07)

CI, confidence interval; HR, hazard ratio; ITT, intent-to-treat; OS, overall survival. a)From Litton et al. Ann Oncol. 2020;31:1526-35 [26].
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Table 4.  Study drug exposure 

	                                            Asian, safety		                                           EMBRACA, safetya)

	 Talazoparib (n=23)	 Chemotherapy (n=10)	 Talazoparib (n=286)	 Chemotherapy (n=126)

Duration of treatment (mo) 
    Median overall (range)	 5.7 (1.9-23.5)	 4.9 (1.2-13.1)	 6.1 (0.03-36.9)	 3.9 (0.2-18.1)
    Capecitabine, median (n)	 -	 6.2 (4)	 -	 4.1 (55)
    Eribulin, median (n)	 -	 3.7 (3)	 -	 2.9 (50)
    Gemcitabine, median (n)	 -	 0 (	 -	 5.5 (12)
    Vinorelbine, median (n)	 -	 4.3 (3)	 -	 4.2 (9)
Relative dose intensity (%)b)				  
    Talazoparib, median (n)	 99.7 (23)	 -	 87.2 (286)	 -
    Capecitabine, median (n)	 -	 99.6 (4)	 -	 87.9 (55)
    Eribulin, median (n)	 -	 93.8 (3)	 -	 96.4 (50)
    Gemcitabine, median (n)	 -	 0 (	 -	 87.2 (12)
    Vinorelbine, median (n)	 -	 65.0 (3)	 -	 64.3 (9)
Patients with at least 1 dose 	 5 (21.7)	 -	 149 (52.1)	 -
  reduction due to AEs, n (%)
No. of dose reductions 
  due to AEs, n (%)				  
    1	 3 (13.0)	 -	 70 (24.5)	 -
    2	 1 (4.3)	 -	 58 (20.3)	 -
    3	 1 (4.3)	 -	 20 (7.0)	 -
    > 3	 0 (	 -	 1 (0.3)	 -

AE, adverse event. a)From The New England Journal of Medicine, Litton JK et al., Talazoparib in patients with advanced breast cancer and 
a germline BRCA mutation, 379:753-63 [8]. Copyright © (2020) Massachusetts Medical Society. Reprinted with permission from Massa-
chusetts Medical Society, b)Relative dose intensity was defined as actual dose intensity divided by planned dose intensity. The planned 
dose (cycle 1 day 1) for capecitabine was based on actual dose (mg), as the planned dose had to be adjusted to account for fixed capsule 
strengths; other agents used the planned dose.  

Table 5.  Overall summary of TEAEs

	                                            Asian, safety		                                           EMBRACA, safetya)

	 Talazoparib (n=23)	 Chemotherapy (n=10)	 Talazoparib (n=286)	 Chemotherapy (n=126)

Any TEAE	 22 (95.7)	 9 (90.0)	 282 (98.6)	 123 (97.6)
    Grade 3 or 4	 10 (43.5)	 6 (60.0)	 193 (67.5)	 80 (63.5)
    Seriousb)	 3 (13.0)	 3 (30.0)	 91 (31.8)	 37 (29.4)
    Serious, grade 3 or 4 	 2 (8.7)	 2 (20.0)	 73 (25.5)	 32 (25.4)
    Resulting in dose modificationsc)	 10 (43.5)	 6 (60.0)	 190 (66.4)	 75 (59.5)
    Resulting in permanent drug	 0 (	 0 (	 17 (5.9)	 11 (8.7)
      discontinuationd)

Values are presented as number (%). AE, adverse event; TEAE, treatment-emergent adverse event. a)From The New England Journal of 
Medicine, Litton JK et al., Talazoparib in patients with advanced breast cancer and a germline BRCA mutation, 379:753-63 [8]. Copyright © 
(2020) Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society, b)Serious is defined as any AE that 
results in death, is considered life-threatening or medically important, results in hospitalization/prolonged hospitalization or persistent/
significant disability/incapacity, or is a congenital anomaly/birth defect, c)Includes dose reductions and interruptions, d)Does not include 
progressive disease. 

Cancer Res Treat. 2021;53(4):1084-1095

1090     CANCER  RESEARCH  AND  TREATMENT



Asian safety population had only one dose reduction (n=3, 
13%); only one patient each had two or three dose reductions.

An overall summary of treatment-emergent AEs (TEAEs) 
is shown in Table 5. Among patients in the Asian safety pop-
ulation, fewer grade 3/4 TEAEs, serious AEs (SAEs), grade 
3/4 SAEs, and TEAEs resulting in dose modification (com-
prising both temporary interruptions and dose reductions) 
occurred in the talazoparib arm than in the chemotherapy 
arm. The frequency of these events was also lower in the 
Asian subgroup than in the overall safety population in the 
talazoparib arm but was similar across both populations in 
the chemotherapy arm. SAEs in the Asian safety population 
were all non-hematological (talazoparib: pericardial effu-
sion, foot fracture, and cardiac tamponade; chemotherapy: 
pyrexia, pleural effusion, pathologic fracture, and localized 
edema). None of the Asian patients permanently discontin-
ued treatment due to TEAEs, and there were no deaths due 
to TEAEs among the Asian safety population.

The most common nonhematologic AEs among patients in 

the Asian safety population were nausea (talazoparib arm, 
n=11 [47.8%]; chemotherapy arm, n=4 [40.0%]); and fatigue 
(talazoparib arm, n=10 [43.5%]; chemotherapy arm, n=2 
[20.0%]), occurring in a similar proportion of patients to the 
overall safety population (Table 6). 

Among patients in the Asian subgroup, neutropenia was 
the most common hematologic TEAE reported in the talazo-
parib arm, but was less frequent with talazoparib than with 
chemotherapy (9/23 [39.1%] vs. 5/10 [50.0%]) (Table 6). Most 
neutropenia TEAEs in the talazoparib arm (6/9 patients, 
66.7%) and all neutropenia TEAEs in the chemotherapy arm 
(5/5 patients, 100.0%) were grade 3/4 in intensity. In patients 
treated with talazoparib, grade 3/4 anemia and thrombocy-
topenia were both less common in the Asian subgroup than 
in the overall safety population (Table 6). Median time to  
onset of first treatment-emergent hematologic AE and  
median duration of treatment-emergent hematologic AEs is 
shown in S1 Fig. 

Grade 3/4 laboratory abnormalities for hemoglobin, neu-

Table 6.  Hematologic TEAEs and most common nonhematologic TEAEs (≥ 25% of patients) 

		                         Asian, safety			                 EMBRACA, safetya)

                                                                   Talazoparib (n=23)      Chemotherapy (n=10)	      Talazoparib (n=286)	     Chemotherapy (n=126)

	 All	 Grade 3/4	 All	 Grade 3/4	 All	 Grade 3/4	 All	 Grade 3/4

Hematologic toxicity
    Anemia 	 4 (17.4)	 4 (17.4)	 1 (10.0)	 1 (10.0)	 151 (52.8)	 112 (39.2)b)	 23 (18.3)	 6 (4.8)
    Neutropenia	 9 (39.1)	 6 (26.1)	 5 (50.0)	 5 (50.0)	 99 (34.6)	 60 (21.0)c)	 54 (42.9)	 44 (34.9)
    Thrombocytopenia	 6 (26.1)	 2 (8.7)	 1 (10.0)	 0 (	 77 (26.9)	 42 (14.7)c)	 9 (7.1)	 2 (1.6)
    Leukopenia	 1 (4.3)	 1 (4.3)	 0 (	 0 (	 49 (17.1)	 19 (6.6)	 17 (13.5)	 11 (8.7)
    Lymphopenia 	 0 (	 0 (	 0 (	 0 (	 21 (7.3)	 9 (3.1)	 4 (3.2)	 1 (0.8)
Nonhematologic TEAEs
    Fatigue	 10 (43.5)	 2 (20.0)	 144 (50.3)	 54 (42.9)
    Nausea	 11 (47.8)	 4 (40.0)	 139 (48.6)	 59 (46.8)
    Headache	 5 (21.7)	 1 (10.0)	 93 (32.5)	 28 (22.2)
    Alopeciad)	 4 (17.4)	 3 (30.0)	 72 (25.2)	 35 (27.8)
    Diarrhea	 4 (17.4)	 0 (	 63 (22.0)	 33 (26.2)
    Constipation	 5 (21.7)	 3 (30.0)	 63 (22.0)	 27 (21.4)
    Decreased appetite	 7 (30.4)	 1 (10.0)	 61 (21.3)	 28 (22.2)
    Upper respiratory tract infection	 7 (30.4)	 3 (30.0)	 37 (12.9)	 13 (10.3)
    Dyspepsia	 6 (26.1)	 1 (10.0)	 28 (9.8)	 9 (7.1)

Values are presented as number (%). a)From The New England Journal of Medicine, Litton JK et al., Talazoparib in patients with advanced 
breast cancer and a germline BRCA mutation, 379:753-63 [8]. Copyright © (2020) Massachusetts Medical Society. Reprinted with permis-
sion from Massachusetts Medical Society, b,c)Number of patients receiving talazoparib who permanently discontinued due to a grade 
3/4 hematologic treatment-emergent adverse event: b)n=2; c)n=1 in overall safety, d)The majority of nonhematologic toxicities were grade 
1 or 2; for the talazoparib arm, alopecia was reported only as grade 1 (17.4%), no grade 2 in the Asian safety population and mostly 
grade 1 (22.7%) in the EMBRACA safety population. Patients with multiple events for a given preferred term were counted only once 
for each preferred term. The anemia category includes preferred terms: anemia, decreased hemoglobin, decreased hematocrit. The neu-
tropenia category includes preferred terms: neutropenia, decreased neutrophil count. The thrombocytopenia category includes preferred 
terms: thrombocytopenia, platelet count decreased. The leukopenia category includes preferred terms: leukopenia, white blood cell count  
decreased. The lymphopenia category includes preferred terms lymphopenia, lymphocyte count decreased. 
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trophils, and platelets reported for talazoparib in the Asian 
subgroup corresponded with the hematologic TEAEs repor-
ted for anemia, neutropenia, and thrombocytopenia, and 
generally occurred at a similar frequency to that observed in 
the overall safety population (Table 7). The use of red blood 
cell (RBC) transfusions in the talazoparib and chemotherapy 
arms was 17.4% and 10.0%, respectively, in the Asian sub-
group, and 38.1% and 5.6%, respectively, in the overall popu-
lation. No patients in the Asian subgroup received platelet 
transfusions; in the overall safety population, platelet trans-
fusions were performed in 3.1% of patients in the talazoparib 
arm and no patients in the chemotherapy arm.

No grade 3/4 post-baseline chemistry toxicities were  
observed among talazoparib-treated patients in the Asian 
subgroup.

Discussion

Differences in the epidemiology, and tumor and host biolo-
gy of breast cancer between Asian and Western patient popu-
lations may have implications for clinical management, par-
ticularly with regard to the tolerability of targeted treatments 
[15,23]. The current analysis, including a small number of 
patients (n=33) enrolled at sites in Asia (Korea and Taiwan) 
as part of the EMBRACA study, suggests that talazoparib is 
effective in Asian patients with HER2-negative advanced 
breast cancer with gBRCA1/2 mutation, showing a median 
PFS by blinded central review of 9.0 months (95% CI, 3.0 to 
15.2), compared with 7.1 months (95% CI, 1.2 to not reached) 

for chemotherapy (HR, 0.74 [95% CI, 0.22 to 2.44]). A simi-
lar trend was also observed in the overall ITT population, 
where the median PFS among patients receiving talazoparib 
was longer compared with patients receiving chemotherapy 
(8.6 months [95% CI, 7.2 to 9.3] vs. 5.6 months [95% CI, 4.2 to 
6.7; HR, 0.54 [95% CI, 0.41 to 0.71]; p < 0.001). As expected, 
median PFS in the talazoparib arms was similar in the Asian 
(9.0 months) and overall ITT populations (8.6 months) [8], 
suggesting that Asian and non-Asian regional patient popu-
lations similarly benefited from talazoparib treatment. In the 
chemotherapy arm, median PFS was longer in the Asian sub-
group than in the overall EMBRACA ITT population (7.1 and 
5.6 months, respectively) [8]. The reason for this is not clear; 
however, it most likely reflects the small number of patients 
in the Asian chemotherapy arm (n=10). In addition, a lower 
prevalence of visceral disease (60% [Asian] vs. 72% [overall]) 
and a relatively high prevalence of BRCA2 mutations (70% 
vs. 56%) may have favored chemotherapy-treated patients in 
the Asian versus overall ITT population. While BRCA1 muta-
tion carriers are more likely to develop triple-negative breast 
cancer (TNBC), BRCA2 mutation carriers are more likely to 
develop hormone receptor-positive disease, which is gener-
ally associated with more favorable outcomes to chemother-
apy than TNBC [24,25]. Patients enrolled at Asian sites also 
tended to be younger that those in the overall ITT population 
(60% vs. 47% were aged < 50 years). 

The ORR was higher in the talazoparib arm than the chem-
otherapy arm in the Asian subgroup, similar to findings in 
the overall EMBRACA population [8]. Likewise, the dura-
tion of objective response was longer for talazoparib than 

Table 7.  Patients with grade 3/4 post-baseline hematologic and chemistry toxicities 

	                                            Asian, safety		                                           EMBRACA, safety

	 Talazoparib (n=23)	 Chemotherapy (n=10)	 Talazoparib (n=286)	 Chemotherapy (n=126)

Hematologic toxicity
    Hemoglobin (g/L) (low)	 4 (17.4)	 1 (10.0)	 111 (38.8)	 8 (6.3)
    Leukocytes (×106/L) (low)	 4 (17.4)	 4 (40.0)	 41 (14.3)	 31 (24.6)
    Lymphocytes (×106/L) (low)	 0 (	 1 (10.0)	 50 (17.5)	 11 (8.7)
    Neutrophils (×106/L) (low)	 6 (26.1)	 5 (50.0)	 60 (21.0)	 48 (38.1)
    Platelets (×109/L) (low)	 2 (8.7)	 0 (	 42 (14.7)	 2 (1.6)
Chemistry toxicity				  
    Alanine aminotransferase	 0 (	 0 (	 3 (1.0)	 3 (2.4)
      (U/L) (high)
    Alkaline phosphatase	 0 (	 0 (	 6 (2.1)	 2 (1.6)
      (U/L) (high)
    Aspartate aminotransferase	 0 (	 1 (10.0)	 5 (1.7)	 4 (3.2)
      (U/L) (high)
    Bilirubin (µmol/L) (high)	 0 (	 0 (	 4 (1.4)	 1 (0.8)
Values are presented as number (%).
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for chemotherapy across both the Asian and overall popula-
tions, with a particularly long duration of response observed 
among talazoparib-treated patients in the Asian subgroup 
(median, 9.5 months). Median OS was comparable between 
the talazoparib and chemotherapy arms for both the Asian 
and overall ITT populations [26].

One of the concerns regarding ethnic differences in drug 
safety and tolerability in patients with breast cancer is that 
women in East Asia tend to have a lower body mass, which 
may contribute to greater toxicity with targeted agents that 
are typically administered at fixed doses [15]. In the current 
analysis, patients in the Asian subgroup had a lower median 
body weight compared with the overall ITT population (tala-
zoparib, 58.6 kg vs. 65.6 kg, respectively; chemotherapy; 52.0 
kg vs. 66.0 kg, respectively). Despite this, talazoparib was 
generally well tolerated among patients in the Asian sub-
group, with an overall similar frequency of TEAEs to that 
observed in the overall safety population, but, interesting-
ly, with a lower frequency of grade 3/4 TEAEs, SAEs, and  
TEAEs leading to dose reduction or permanent discontinua-
tion [8]. Although the median duration of talazoparib treat-
ment was similar in the Asian and overall populations (5.7 
months and 6.1 months, respectively) [8], fewer patients in 
the Asian subgroup received dose reductions compared with 
the overall population, inferring that Asian patients were able 
to maintain the 1 mg/day dose for longer than non-Asian 
patients. Compared with the overall safety population [8], 
the frequencies of grade 3/4 anemia and thrombocytopenia 
with talazoparib were also numerically lower in the Asian 
safety population, which translated into a lower rate of RBC 
and platelet transfusions. In a population pharmacokinetic 
analysis of talazoparib in patients with advanced cancers, 
oral talazoparib clearance was 24.7% higher, corresponding 
to a 20% lower exposure in Asian than in non-Asian patients 
[27]. Because the maximum tolerated dose of talazoparib (1 
mg/day) was determined in a phase I study that included 
Asian patients, no dose adjustment is recommended in Asian 
patients, and 1 mg/day is the recommended starting dose, 
regardless of race or ethnicity [7,9,27]. Nonetheless, the high-
er clearance and lower exposure of talazoparib, as well as the 
younger Asian study population compared with the over-
all ITT population may have enabled patients in the Asian 
subgroup to better tolerate talazoparib and thus reduced the 
need for dose reductions compared with non-Asian patients. 

A subgroup analysis of the randomized phase III trial, 
OlympiAD, comparing olaparib monotherapy with chemo-
therapy (capecitabine, eribulin, or vinorelbine) in patients 
with HER2-negative advanced breast cancer and a gBRCA1/2 
mutation was conducted using data from patients enrolled in 
Asia (China, Japan, Korea, and Taiwan) [18]. Similar to our 
findings, the olaparib arm achieved numerically longer PFS 

by blinded central review versus the chemotherapy arm, 
and efficacy and safety findings were consistent with the 
overall OlympiAD population [18]. In contrast with the cur-
rent analysis, the OlympiAD subgroup analysis found that 
grade ≥ 3 anemia in the olaparib arm occurred at a slightly 
higher frequency in the Asian subgroup than in the overall 
study population [18]. However, this is in line with the com-
paratively low frequency of grade ≥ 3 anemia in the overall 
OlympiAD population versus that in the EMBRACA study 
[8,18] and reflective of the different toxicity profiles observed 
with different PARP inhibitors across clinical trial popula-
tions [28]. Overall, the results of the current analysis, togeth-
er with findings from the OlympiAD subgroup analysis [18], 
suggest that the PARP inhibitors talazoparib and olaparib 
are effective in Asian patients with HER2-negative advanced 
breast cancer and a gBRCA1/2 mutation, with comparable  
efficacy and safety to that in non-Asian patients. There were 
no confirmed cases of myelodysplastic syndrome. As report-
ed with the primary data analysis, one case of acute myeloid 
leukemia (AML) was reported in a patient who received 
capecitabine [8], and a previously unreported case of AML 
occurred in a patient who received talazoparib (reported  
after the data cutoff of the safety data herein presented), both 
non-Asian [26].

A limitation of the current study is the small sample size 
of both treatment arms in the Asian subgroup. Safety evalu-
ation may also be subject to reporting by the investigators, 
however, underreporting is unlikely and, if it occurred, it 
is anticipated to be similar to that in the overall EMBRACA 
safety population. Patients from Korea and Taiwan may not 
be necessarily representative of patients from the rest of Asia. 
Moreover, correlation of outcomes with other patient factors 
and/or biomarkers was not explored due to the limited sam-
ple size of this subset, thus limiting the conclusions that can 
be drawn regarding the importance of other clinical factors. 

In conclusion, with all the limitations determined by the 
small sample size, the findings of this subgroup analysis 
still provide valuable information on the use of talazoparib 
in patients from Asian countries. Talazoparib numerically  
improved efficacy outcomes versus chemotherapy in pati-
ents with HER2-negative locally advanced/metastatic breast 
cancer with a gBRCA1/2 mutation enrolled at Asian sites in 
the EMBRACA study. Talazoparib was also generally well 
tolerated in the Asian subgroup, and AEs were manageable 
and consistent with the known safety profile of talazoparib. 
Furthermore, the lower talazoparib exposure in Asian pati-
ents suggests that they can remain on the 1-mg dose for 
longer than other patient populations. The consistency of our 
findings with the results in the overall EMBRACA popula-
tion indicates that previously reported findings with talazo-
parib are also relevant to Asian patients. Nevertheless, there 
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is a need to include more patients from Asia in breast cancer 
global clinical trials to generate solid efficacy and safety data 
that are specific to Asian patient populations, as underlined 
in previous works [15,18].
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