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Abstract 
Background:  The phase II TALAPRO-1 study (NCT03148795) demonstrated durable antitumor activity in men with heavily pretreated metastatic 
castration-resistant prostate cancer (mCRPC). Here, we detail the safety profile of talazoparib.
Patients and Methods:  Men received talazoparib 1 mg/day (moderate renal impairment 0.75 mg/day) orally until radiographic progression, 
unacceptable toxicity, investigator decision, consent withdrawal, or death. Adverse events (AEs) were evaluated: incidence, severity, timing, 
duration, potential overlap of selected AEs, dose modifications/discontinuations due to AEs, and new clinically significant changes in laboratory 
values and vital signs.
Results:  In the safety population (N = 127; median age 69.0 years), 95.3% (121/127) experienced all-cause treatment-emergent adverse events 
(TEAEs). Most common were anemia (48.8% [62/127]), nausea (33.1% [42/127]), decreased appetite (28.3% [36/127]), and asthenia (23.6% 
[30/127]). Nonhematologic TEAEs were generally grades 1 and 2. No grade 5 TEAEs or deaths were treatment-related. Hematologic TEAEs 
typically occurred during the first 4-5 months of treatment. The median duration of grade 3-4 anemia, neutropenia, and thrombocytopenia was 
limited to 7-12 days. No grade 4 events of anemia or neutropenia occurred. Neither BRCA status nor alteration origin significantly impacted the 
safety profile. The median (range) treatment duration was 6.1 (0.4-24.9) months; treatment duration did not impact the incidence of anemia. Only 
3 of the 15 (11.8% [15/127]) permanent treatment discontinuations were due to hematologic TEAEs (thrombocytopenia 1.6% [2/127]; leukopenia 
0.8% [1/127]).
Conclusion:  Common TEAEs associated with talazoparib could be managed through dose modifications/supportive care. Demonstrated effi-
cacy and a manageable safety profile support continued evaluation of talazoparib in mCRPC. 
ClinicalTrials.gov identifier:  NCT03148795
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Implications for Practice
In the TALAPRO-1 phase II trial, nonhematologic treatment-emergent adverse events were generally mild/moderate. Hematologic 
treatment-emergent adverse events were common but manageable through dose modifications and supportive care. The median duration 
of grade 3-4 anemia, neutropenia, and thrombocytopenia was limited to 7-12 days. No grade 4 events of anemia or neutropenia occurred. 
Permanent discontinuations due to adverse events occurred in slightly more than 1 in 10 patients (11.8%); 3 patients discontinued due 
to hematologic adverse events. Durable antitumor efficacy, coupled with the generally manageable safety profile, supports the further 
evaluation of talazoparib for men with metastatic castration-resistant prostate cancer.

Introduction
Prostate cancer is the second most common cancer in men 
worldwide, with approximately 1.4 million new cases and 
375 000 deaths in 2020.1,2 With improved detection and 
life expectancies, the global incidence of prostate cancer is 
expected to increase to 2.43 million cases in 2040.1,3,4 While 
androgen-deprivation therapy (ADT) induces remission 
for approximately 90% of patients with metastatic castra-
tion-sensitive prostate cancer (mCSPC), virtually all patients 
progress over time (median 24-36 months) and develop met-
astatic castration-resistant prostate cancer (mCRPC).5-7 The 
median survival time for patients with mCRPC is approxi-
mately 2-3 years.6,8,9 Despite declining mortality rates in most 
western countries, possibly due to early detection and treat-
ment, the need for novel therapeutic strategies remains.2,10,11

Germline or somatic alterations in cellular DNA damage 
response (DDR) genes, involved directly or indirectly with 
homologous recombination repair (HRR), have been identified 
in 23%-27% of men with mCRPC.12-15 While these alterations 
are associated with worse clinical outcomes,16-18 they may sen-
sitize patients to targeted therapies, such as poly(ADP-ribose) 
polymerase (PARP) inhibitors.19 Talazoparib inhibits PARP1 
and PARP2, two key factors involved in DDR, and effectively 
traps PARP on single-stranded DNA breaks, causing an accu-
mulation of double-stranded DNA breaks that cannot be 
effectively repaired in cancer cells with alterations in DDR-
HRR genes such as BRCA1 and BRCA2.19-23

Preclinical studies have also demonstrated that PARP2 
plays a protective role against replicative stress in hemato-
poietic stem/progenitor cells, and depletion of PARP2 leads 
to anemia.24,25 PARP inhibitors are known to cause hemato-
logic toxicities in patients with different tumor types.26 The 
phase III EMBRACA and phase II ABRAZO trials estab-
lished the safety profile of talazoparib in female and male 
patients with advanced breast cancer.27-30 The most com-
mon hematologic toxicities were anemia, neutropenia, and 
thrombocytopenia.28-31

TALAPRO-1 is the first international phase II trial to eval-
uate the efficacy and tolerability of talazoparib monotherapy 
in heavily pretreated men with mCRPC and DDR-HRR alter-
ations.32,33 The study demonstrated durable antitumor activ-
ity, with an objective response rate (ORR) of 29.8% (31/104; 
95% CI, 21.2%-39.6%) observed for the primary cohort of 
patients with measurable disease. The highest efficacy was 
observed in men with BRCA1/2 alterations (ORR = 45.9% 
[28/61]), although objective responses were observed in men 
with alterations in PALB2 alone (ORR = 25.0% [1/4]) or 
ATM (ORR = 11.8 [2/17]). Adverse events observed in older 
men with mCRPC appeared similar to the established safety 
profile of talazoparib in younger women and men with breast 
cancer and included anemia, gastrointestinal events, and 
asthenia.29,33 Here, we provide an in-depth analysis of the 

specific safety profile of talazoparib in men with mCRPC that 
may aid clinicians in the management of AEs and inform clin-
ical trials investigating the use of talazoparib in combination 
with other anticancer treatments.

Patients and Methods
Study Design and Participants
TALAPRO-1 (ClinicalTrials.gov identifier: NCT03148795) is 
an ongoing, multinational, open-label phase II trial. Detailed 
study information has been previously published33 but in 
summary, male patients (aged ≥18 years) with mCRPC were 
enrolled at 43 sites from within Australia, Brazil, Europe, 
South Korea, and the US. The safety population included 
patients with DDR-HRR core gene alterations that may sen-
sitize to PARP inhibition (including but not limited to ATM, 
ATR, BRCA1, BRCA2, CHEK2, FANCA, MLH1, MRE11A, 
NBN, PALB2, RAD51C). Patients were previously treated 
with at least 1 taxane-based chemotherapy regimen for met-
astatic prostate cancer (castration-sensitive or -resistant) and 
progressed on at least 1 novel hormonal therapy (enzalut-
amide and/or abiraterone acetate/prednisone) given in the 
mCRPC setting.

All men received oral talazoparib (Pfizer Inc., New York, 
USA) 1 mg/day (0.75 mg/day for moderate renal impairment) 
and continued treatment until radiographic progression, 
unacceptable toxicity, investigator decision, withdrawal of 
consent, or death. Moderate renal impairment was defined 
as an estimated glomerular filtration rate of 30-59 mL/min-
ute/1.73 m2 provided by the central laboratory. Appropriate 
dose modifications were allowed; dosage could be reduced 
in increments of 0.25 mg/day, and supportive care could be 
provided following grade 2, 3, or 4 events. For grade 3-4 
hematologic AEs (defined as anemia, hemoglobin <80  g/L; 
neutropenia, absolute neutrophil count [ANC] <1000/µL; 
thrombocytopenia, platelets <50 000/µL), talazoparib was 
paused and the patient was monitored weekly. Upon resolu-
tion of the event (anemia, hemoglobin ≥90 g/L; neutropenia, 
ANC ≥1500/µL; and thrombocytopenia, platelets ≥50 000/
µL), talazoparib was resumed at the next lowest dose level (as 
of protocol amendment 4 [November 15, 2018]). If the event 
persisted for >4 weeks without recovery, despite supportive 
care, talazoparib was permanently discontinued. Detailed 
protocol requirements following additional AEs have been 
previously published.33 Clinical laboratory tests and safety 
assessments were performed at screening and at each sched-
uled visit while taking talazoparib (every 2 weeks up to week 
9, then every 4 weeks up to week 25, and thereafter every 12 
weeks [hematology and serum chemistry every 8 weeks]).

TALAPRO-1 followed good clinical practice standards, the 
Declaration of Helsinki, and the International Conference 
on Harmonization. The Institutional Review Board or Ethics 

D
ow

nloaded from
 https://academ

ic.oup.com
/oncolo/article/27/10/e783/6704996 by guest on 02 O

ctober 2023



The Oncologist, 2022, Vol. 27, No. 10 e785

Committee at each study site approved the protocol. All 
patients provided signed informed consent.

Outcomes
Outcomes and assessments have been previously published.33 
The primary endpoint was confirmed ORR by blinded 
independent central review (BICR). Secondary and explor-
atory endpoints included time to objective response, dura-
tion of objective response, prostate-specific antigen (PSA) 
decline ≥50% from baseline, time to PSA progression, cir-
culating tumor cell (CTC) conversion rate, radiographic 
progression-free survival per BICR and investigator assess-
ment, overall survival, safety, and potential biomarkers of 
response. Patient-reported outcomes (time to deterioration in 
patient-reported pain, as assessed by the Brief Pain Inventory-
Short Form [BPI-SF]; change from baseline in patient-re-
ported pain as per the BPI-SF; and change from baseline in 
patient-reported outcome general health status, as assessed 
by the European Quality of Life 5-Dimension 5-Level Scale 
[EQ-5D-5L]) have been reported previously.34 The pharmaco-
kinetic data will also be reported separately.

Safety Assessments
Safety analyses comprised the incidence of serious and non-
serious AEs (including incidence of new clinically significant 
changes in clinical laboratory values and vital signs), severity 
of AEs, timing and duration of AEs, and incidence of dose 
modifications and of permanent treatment discontinuation 
due to AEs. All AEs were evaluated using the National Cancer 
Institute-Common Terminology Criteria for Adverse Events, 
version 4.03, and coded using the Medical Dictionary for 
Regulatory Activities, version 23.0. Adverse events of spe-
cial interest (AESI) included acute myeloid leukemia (AML), 
myelodysplastic syndrome (MDS), venous thrombotic events, 
pneumonitis, and second primary nonhematologic malignan-
cies. The treatment-emergent period was defined as starting 
from the first dose of talazoparib and continuing until 28 
days after the last dose, or before new systemic antineoplas-
tic therapy or investigational drug, whichever occurred first. 
AEs were considered treatment-emergent AEs (TEAEs) if they 
occurred during the treatment-emergent period. For concur-
rent events, TEAEs were considered overlapping if the patient 
experienced both the AEs for at least 1 day. For analyses of 
anemia followed by fatigue, thrombocytopenia followed by 
bleeding event, and neutropenia followed by infections, the 
second AE (fatigue, bleeding, infection) had to start the same 
day or later after the first AE (anemia, thrombocytopenia, 
neutropenia), but the start date of the second AE was before 
the end date of the first AE.

Statistical Analyses
The full statistical methodology has been previously 
reported.33 Most statistical analyses of the safety endpoints 
presented here are descriptive, although time-to-event end-
points are summarized using the Kaplan-Meier method and 
95% CIs for medians are based on the Brookmeyer-Crowley 
method.

Data cutoff (at the primary completion date) was September 
4, 2020. All safety analyses were performed on the safety pop-
ulation, which was defined as all men who received ≥1 dose 
of talazoparib, including a subset of men with nonmeasur-
able disease enrolled under an early version of the protocol 
and DDR-HRR gene alterations assessed using an expanded 

DDR-HRR gene panel (FoundationOne® CDx; Foundation 
Medicine, Cambridge, MA) including genes likely to sensitize 
to PARP inhibition.

For endpoints analyzed by DDR-HRR alteration, a hier-
archical strategy, implemented post hoc based on the latest 
understanding of the likely relative importance of the alter-
ation, was used. Men were separated into alteration groups in 
the following order: BRCA1/2 ranked above PALB2, PALB2 
ranked above ATM, and ATM ranked above all other alter-
ations. Association between hematologic AEs and germline 
DDR-HRR alteration was examined as a post hoc analysis. P 
values were based on Fisher’s exact test.

Results
Patients
The safety population comprised 127 men (median age 
69.0 years) with at least one DDR-HRR alteration enrolled 
between July 4, 2017, and March 20, 2020, from an initial 
population that included 1425 screened men with mCRPC 
(1297 patients either did not have DDR-HRR alterations or 
failed to meet other eligibility criteria and one patient did not 
receive talazoparib) (Supplementary Fig. S1). Of the 127 men 
included in the safety population, 23 (18.1%) were enrolled 
under earlier versions of the protocol and did not have mea-
surable disease, and may have had alterations in genes from 
the expanded screening panel. Baseline characteristics are 
summarized in Table 1, including the incidence of DDR-HRR 
alterations. In the safety population, single DDR-HRR alter-
ations were detected in 113 (89%) men and 14 (11%) had 
alterations in more than one DDR-HRR gene. Of the 127 
men included in the safety population, BRCA2 alterations 
were the most common, detected in 48% (61) of men, fol-
lowed by alterations in ATM (15.7% [20]), CHEK2 (9.4% 
[12]), PALB2 (5.5% [7]), and BRCA1 and MLH1 (each 4.7% 
[6]). Five (3.9%) men had alterations detected in MSH2; 4 
(3.1%) in NBN; 3 (2.4%) each in FANCA and RAD51C; 2 
(1.6%) each in ATR, FANCD2, MUTYH, and RAD50; and 1 
(0.8%) each in ERCC4, FANCE, MRE11A, MSH6, POLD1, 
RAD51B, and TP53BP1.

Within the safety population, there were 37 (29.1%) men 
who received talazoparib for between ≥6 months and <12 
months and 28 (22.0%) men who received talazoparib for 
≥12 months. The median (range) treatment duration of tala-
zoparib was 6.1 (0.4-24.9) months for all men and 8.3 (0.9-
22.2) months for men with BRCA1/2 alterations.

Occurrence of Treatment-Emergent Adverse Events
In the safety population, 95.3% (121/127) of all men expe-
rienced all-cause TEAEs (Fig. 1A). The most common any 
grade hematologic AEs in the safety population included ane-
mia (48.8% [62/127]), thrombocytopenia (18.9% [24/127]), 
and neutropenia (16.5% [21/127]) (Fig. 1B). As shown in 
Fig. 1C, the most commonly reported nonhematologic AEs 
in the safety population included nausea (33.1% [42/127]), 
decreased appetite (28.3% [36/127]), and asthenia (23.6% 
[30/127]). Most nonhematologic AEs were grades 1 and 2.

None of the grade 5 TEAEs (7.9% [10/127]) were related 
to the study drug, and they included death due to disease pro-
gression (4.7% [6/127]), general physical health deterioration 
(0.8% [1/127]), pulmonary embolism (0.8% [1/127]), subdu-
ral hematoma (0.8% [1/127]), and cardio-respiratory arrest 
(0.8% [1/127]).
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All-cause serious TEAEs were reported in 43 (33.9%) 
men (Supplementary Table S1). The most common (in >1 
man) were pulmonary embolism (6.3% [8/127]), anemia 
(3.9% [5/127]), and pneumonia and urinary tract infection 
(both 2.4% [3/127]). Disease progression, reported as an AE, 
occurred in 3.1% [4/127] of men. There were 17 (13.4%) 
instances of any grade AESI, which included venous throm-
botic events (9.4% [12/127]), nonhematologic second pri-
mary malignancies (2.4% [3/127]), and pneumonitis (1.6% 
[2/127]). No men had AML or MDS while on study or by 
the end of follow-up. There were no treatment-related deaths 
(Supplementary Table S2).

Onset and Duration of AEs Associated with 
Talazoparib
The median time (range) from the first dose of talazoparib 
to the onset of the first episode of grade 3 or higher anemia, 
neutropenia, and thrombocytopenia was 56.0 (13.0-198.0), 
48.5 (15.0-263.0), and 17.0 (13.0-116.0) days, respectively. 
The median (range) duration of grade 3 anemia, grade 3 
neutropenia, grade 3 thrombocytopenia, and grade 4 throm-
bocytopenia was 7 (1-38), 12 (7-18), 8 (5-28), and 11 (8-17) 
days, respectively (Fig. 2A). No grade 4 events of anemia 
or neutropenia occurred. The median time (range) from the 
first dose of talazoparib to the onset of the first episode of 
grade 3 nausea, decreased appetite, asthenia, and fatigue 
was 33.0 (13.0-49.0), 38.5 (30.0-50.0), 83.0 (13.0-737.0), 
and 36.0 (2.0-737.0) days, respectively (Fig. 2B). Definitions 
of hematologic AE grades are provided in Supplementary 
Table S3.35

The cumulative risk by week for the most common hema-
tologic TEAEs is shown in Fig. 3A. As shown in Fig. 3B and 
3C, hematologic TEAEs typically occurred during the first 4-5 
months of treatment. The cumulative risk by week for the 
most common nonhematologic TEAEs is presented in Fig. 4A. 
A similar trend for the onset of the most common all grade 
nonhematologic TEAEs was also observed (all grades, Fig. 
4B; grade 3, Fig. 4C).

TEAEs were managed by dose modifications and support-
ive care. In the safety population, 34.6% (44/127) of men 
received ≥1 concomitant blood transfusion product and 
29.9% (38/127) received a packed red blood cell transfusion 
(Supplementary Table S4); of those who received a packed red 
blood cell transfusion, 88.9% had hemoglobin levels between 
70.0-110.0 g/L prior to the first transfusion (Supplementary 
Fig. S2). Of the 48.8% (62/127) of men who experienced 
anemia, 72.6% (45/62) received ≥1 supportive treatment. 
Overlapping grade 3-4 hematologic TEAEs were infrequent 
in men receiving talazoparib. The most common overlapping 
grade 3-4 condition was fatigue following the occurrence of 
anemia (12.6% [16/127]; Supplementary Fig. S3).

Impact of Clinical and Tumor Characteristics on 
Hematologic TEAEs
Neither BRCA status nor DDR-HRR gene alteration origin 
significantly impacted the development of grade 3-4 anemia. 
The baseline characteristics, prior treatments, germline or 
somatic DDR-HRR alteration status, and duration of treat-
ment within the overall safety population, patients with grade 
3-4 anemia, and patients with grade 3-4 neutropenia are 
shown in Supplementary Fig. S4. The duration of treatment 
was similar in the overall population versus men with grade  
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3-4 anemia. There were 51.2% (65/127) of men in the overall 
population who received treatment for 6 months or longer 
versus 56.4% (22/39) of men with grade 3-4 anemia. Among 
men with grade 3-4 anemia, 56.4% (22/39) had BRCA1/2 
alterations and 72.7% (16/22) of these men had a duration of 
treatment 6 months or longer versus 56.4% (22/39) of men in 
the overall population with grade 3-4 anemia.

The impact of various baseline characteristics on the devel-
opment of treatment-emergent grade 3-4 anemia or neutro-
penia was examined. Men with low baseline hemoglobin 

(<100  g/L) were more likely to experience treatment-emer-
gent grade 3-4 anemia (75% [15/20]) than those with base-
line hemoglobin within normal limits (22.4% [24/107]; P < 
.0001). Men with 4 or more prior anticancer regimens expe-
rienced a higher incidence of treatment-emergent grade 3-4 
anemia (35.6% [26/73]) than men with 1-3 prior anticancer 
regimens (24.5% [13/53]), although the difference was not 
significant (p =.24). Duration of treatment was not signifi-
cantly associated with the incidence of treatment-emergent 
grade 3-4 anemia: 27.4% (17/62) who received treatment 

Figure 1. Any grade TEAEs (A) overall, (B) hematologic, and (C) nonhematologica (N = 127; safety population). Data were included up to 28 days 
after the last dose of talazoparib or before new systemic antineoplastic therapy, whichever occurred first. MedDRA v23.0 coding dictionary applied; 
NCI-CTCAE version 4.03. aIncludes TEAEs experienced by ≥10% of patients. Abbreviations: MedDRA, Medical Dictionary for Regulatory Activities; NCI-
CTCAE, National Cancer Institute-Common Terminology Criteria for Adverse Events; TEAE, treatment-emergent adverse event.
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for less than 6 months developed treatment-emergent grade 
3-4 anemia versus 33.8% (22/65) who received treatment for 
no less than 6 months. The incidence of any grade anemia 
was similar between men with normal renal function (48.5% 
[32/66]) and mild renal impairment (43.6% [17/39]), and the 
incidence was higher in men with moderate renal impairment 
(59.1% [13/22]).

For men with fewer than 10 baseline bone metastases, the 
associated risk of developing any grade of anemia was 44.2% 
([19/43]; the risk of these patients presenting with grade ≥3 
anemia was 23.3% [10/43]). For men with at least 10 bone 
metastases at baseline, the incidence was 62.5% ([35/56] 

for developing any grade of anemia and 42.9% [24/56]) for 
developing grade ≥3 anemia (Supplementary Fig. S5).

Dose Modifications and Discontinuations
Dose interruptions or reductions due to TEAEs occurred in 
47 (37.0%) and 33 (26.0%) men, respectively. The most com-
mon TEAEs leading to dose interruptions (>2 men) were ane-
mia (18.9% [24/127]), thrombocytopenia (11.0% [14/127]), 
neutropenia (7.9% [10/127]), and decreased appetite (4.7% 
[6/127]). The most common TEAEs leading to dose reduc-
tions (>1 patient) were anemia (22.0% [28/127]), thrombo-
cytopenia (4.7% [6/127]), neutropenia (3.1% [4/127]), and 

Figure 2. Median time from first dose of talazoparib to onset and duration of first grade ≥3 TEAEs: (A) hematologic adverse drug reactions and (B) 
nonhematologic adverse drug reactions (N = 127; safety population). MedDRA v23.0 coding dictionary applied; grades are evaluated based on NCI-
CTCAE (version 4.03). Maximum grade of cluster/preferred term is considered for presenting descriptive statistics under the maximum grade of cluster/
preferred term section. For duration of ADR by grade, all episodes with grades within the range were used in the calculation of descriptive statistics. 
aNo grade 4 TEAEs for anemia, neutropenia, or leukopenia; 2 men (1.6%) had grade 4 lymphopenia (median time to onset 75 days and duration 14 days) 
and 4 men (3.1%) had grade 4 thrombocytopenia (median time to onset 14.5 days and duration 11 days). Abbreviations: ADR, adverse drug reaction; 
MedDRA, Medical Dictionary for Regulatory Activities; NCI-CTCAE, National Cancer Institute-Common Terminology Criteria for Adverse Events; TEAE, 
treatment-emergent adverse event.
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Figure 3. (A) Cumulative risk by week for time to first TEAE for anemia, neutropenia, and thrombocytopenia (cluster terms), (B) all grade TEAEs by 
week, and (C) grades 3-4 TEAEs by week (N = 127; safety population). Within each week, men with new reports of TEAEs within the cluster term 
were counted. Cluster terms were defined as ANEMIA: anemia, hematocrit decreased, hemoglobin decreased, red blood cell count decreased; 
NEUTROPENIA: neutropenia, neutrophil count decreased; THROMBOCYTOPENIA: thrombocytopenia, platelet count decreased. MedDRA v23.0 coding 
dictionary was applied. aTime to first episode of a preferred term within the cluster term was evaluated. Men who did not experience an event were 
censored at the end of the TE period. bNumber of patients with TEAEs. cNo grade 4 events occurred. Abbreviations: MedDRA, Medical Dictionary for 
Regulatory Activities; TE, treatment-emergent; TEAE, treatment-emergent adverse event.
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Figure 4. (A) Cumulative risk by week for time to first TEAE for nausea, fatigue (cluster term), and decreased appetite, (B) all grade TEAEs by week, 
and (C) grade 3 TEAEs by week (N = 127; safety population). MedDRA v23.0 coding dictionary was applied. Within each week, men with new reports 
of TEAEs within the cluster term were counted. Cluster term defined as FATIGUE: fatigue and asthenia. One patient had first occurrence of decreased 
appetite at 106 weeks after treatment start. aTime to first episode of a preferred term within the cluster term was considered. Men who did not 
experience an event were censored at the end of the treatment-emergent period. bNumber of patients with TEAEs. cThere were no grade 4 or 5 TEAEs 
observed for nausea, fatigue, or decreased appetite. Abbreviations: MedDRA, Medical Dictionary for Regulatory Activities; TEAE, treatment-emergent 
adverse event.
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lymphopenia ([2.4% [3/127]) (Supplementary Table S5). Of 
the 23 (18.1%) men who experienced grade 3-4 anemia lead-
ing to a dose reduction, 10 (43.5%) experienced a recurrence 
of grade 3-4 anemia (Supplementary Table S6). Of the 32 
(25.2%) men who experienced grade 3-4 anemia leading to 
a transfusion, 15 (46.9%) experienced a recurrence of grade 
3-4 anemia (Supplementary Table S6).

Permanent treatment discontinuations due to all-causality 
TEAEs occurred in 15 men (11.8%); median (range) dura-
tion of treatment was 1.97 (0.43-7.92) months. The majority 
of permanent discontinuations were due to nonhematologic 
AEs, including back pain (1.6% [2 men]), and cancer pain, 
cardio-respiratory arrest, and disease progression (0.8% [1 
man] each). Two (1.6%) men discontinued due to decreased 
platelet count and 1 (0.8%) man discontinued due to a 
decreased white blood cell count (Supplementary Table S5).

Discussion
The TALAPRO-1 trial demonstrated talazoparib to be effec-
tive in the treatment of mCRPC, particularly in men with 
BRCA1/2 alterations.33 The TALAPRO-1 patient population 
(older, heavily pretreated men with mCRPC) can be difficult 
to treat.36-38 Although the populations are distinct (patients 
with breast cancer were on average younger than patients 
with prostate cancer), the TEAEs were consistent with the 
established safety profile for talazoparib in female and male 
patients with germline BRCA (gBRCA)-altered advanced 
breast cancer.27-30,39 Here, we detail the safety profile of tala-
zoparib in heavily pretreated men with mCRPC and somatic 
or germline DDR-HRR alterations to inform dosing in future 
clinical trials and provide clinicians with a thorough under-
standing of the incidence and management of TEAEs associ-
ated with talazoparib treatment.

The phase III EMBRACA and phase II ABRAZO tri-
als established the safety profile of talazoparib in female 
and male patients with advanced breast cancer.27-30 In the 
EMBRACA trial, which led to the approval of talazoparib 
for the treatment of adult female and male patients with 
gBRCA1/2-altered human epidermal growth factor receptor 
2-negative metastatic or locally advanced breast cancer, the 
most common hematologic toxicities were anemia, neutrope-
nia, and thrombocytopenia.28,29,31 The most common nonhe-
matologic AEs were fatigue, nausea, headache, alopecia, and 
vomiting.29 In the ABRAZO trial, patients with advanced 
breast cancer and gBRCA1/2 alterations, who had previously 
received either platinum or platinum-free cytotoxic regi-
mens, demonstrated a similar safety profile. The most com-
mon AEs reported were anemia, fatigue, and nausea.30 In the 
EMBRACA and ABRAZO trials, the median (range) age of 
patients was 45 (27-84) years and 50 (31-75) years, respec-
tively,29,30 versus 69.0 (interquartile range [IQR] 63.0-74.0) 
years in the TALAPRO-1 trial.33 All men in the TALAPRO-1 
trial had received 1 or 2 prior chemotherapy regimens, includ-
ing 1 or more taxane-based regimen in the metastatic setting. 
In contrast, in the EMBRACA trial, 76% of patients had 
received ≤1 prior cytotoxic regimen for advanced breast can-
cer.29 The ABRAZO population was more heavily pretreated: 
a median (range) of 3 (1-10) prior cytotoxic therapies for 
advanced disease.30

PARP inhibitors are known to cause hematologic toxici-
ties, and anemia (48.8%) was the most common any grade 
hematologic toxicity in the TALAPRO-1 population. This 

finding is consistent with the incidence of anemia reported 
in patients with gBRCA-altered advanced breast can-
cer treated with talazoparib in the EMBRACA trial (any 
grade, 52.8%) and ABRAZO trial (any grade, 52%).28,30 
In TALAPRO-1, hematologic TEAEs were generally 
well-managed through dose modifications and support-
ive care. Of the 62 men who experienced anemia, 72.6% 
(45/62) received ≥1 supportive treatment and anemia was 
the most common TEAE leading to dose interruptions or 
reductions. With supportive care, the median duration of 
the most common grade 3 hematologic events was limited 
to 7-12 days. In the EMBRACA and ABRAZO trials, ane-
mia was also the most common cause leading to a dose 
reduction or temporary interruption.29,30 However, there 
were no permanent discontinuations due to anemia in the 
TALAPRO-1 study. In the PROfound trial, 21.5% (55/256) 
of men (median [range] age 69 [47-91] years) treated with 
olaparib for mCRPC experienced grade ≥3 anemia.40 In the 
GALAHAD trial, 33% (95/289) of men (median [IQR] age 
69.0 [64.0-74.0] years) with mCRPC treated with nirapa-
rib experienced grade ≥3 anemia.41

No significant differences in the safety profile based on 
BRCA status or germline versus somatic alteration origin 
were observed. Ledermann et al also reported no significant 
difference in the proportion (or incidence) of patients with 
anemia between the overall patient population (any grade, 
21%; grade ≥3, 5%) and those with BRCA1/2 alterations (any 
grade, 26%; grade ≥3, 5%) in patients with ovarian cancer 
treated with olaparib.42 However, in the TRITON2 trial, which 
examined rucaparib in men with mCRPC, anemia was found 
to be more common in men with BRCA1/2 alterations (any 
grade, 43.5%; grade ≥3, 25.2%) than men with deleterious 
non-BRCA DDR alterations (any grade, 30.8% [24/78]; grade 
≥3, 15.4% [12/78]).43,44 In the TRITON2 trial, the median age 
(range) of patients with BRCA alterations was 72.0 (50-88), 
median number (range) of prior therapies for CRPC was 2 
(1-8), and the proportion of patients who had ≥10 bone 
metastases was 47.0% (54/115).44 The median age (IQR) for 
patients with ATM, CDK12, CHEK2, and other alterations 
in the TRITON2 trial was 73.0 (68.0-77.0), 64.0 (56.0-72.0), 
71.5 (64.5-75.0), and 66.5 (61.0-72.0) years, respectively, and 
the median number of prior CRPC treatments for non-BRCA 
patients ranged between 2 and 3 (IQR 2-4).43

In TALAPRO-1, the most common any grade nonhema-
tologic TEAEs were nausea (33.1% [42/127]), decreased 
appetite (28.3% [36/127]), asthenia (23.6% [30/127]), and 
fatigue (19.7% [25/127]); most events were grade 1 or 2 in 
severity. Serious AEs due to nonhematologic TEAEs were less 
common. In the EMBRACA trial, the most common nonhe-
matologic TEAEs associated with talazoparib were fatigue 
(62.2% [178/286]) and nausea (48.5% [139/286]) in women 
with gBRCA alterations and advanced breast cancer. Any 
grade alopecia and vomiting occurred in 25.2% (72/286) and 
24.8% (71/286) of patients.28 However, in TALAPRO-1, the 
incidence of alopecia was lower than the ≥10% cutoff (4.7% 
[6/127]) and 13.4% (17/127) of men experienced vomiting.

Higher talazoparib exposure is associated with a higher inci-
dence of hematologic AEs and dose interruptions, and reduc-
tions are an effective management strategy.27 In TALAPRO-1, 
dose reductions due to an AE were common (26.0%); while 
permanent discontinuations due to an AE occurred in 11.8% 
of patients, only 2.4% of discontinuations were due to hema-
tologic AEs. This finding is consistent with the trend observed 
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in the EMBRACA trial (reductions due to an AE, 52.1%; dis-
continuations due to an AE, 5.9%; discontinuations due to a 
hematologic AE, 1.4%).28,29

A thorough understanding of the safety profile for treat-
ment with talazoparib monotherapy and management of AEs 
in men with metastatic prostate cancer is essential in making 
treatment decisions and in future studies where there may 
be drug-drug interactions to consider. There are currently 
two ongoing phase III trials that compare talazoparib plus 
enzalutamide with enzalutamide monotherapy in men with 
metastatic prostate cancer: TALAPRO-2 and TALAPRO-3. 
TALAPRO-2 (NCT03395197) is studying men with mCRPC, 
with and without DDR-HRR alterations in a first-line setting. 
Following the conclusion of Part 1 of the TALAPRO-2 trial, the 
recommended dose of talazoparib was 0.5 mg/day (0.35 mg/
day if moderate renal impairment) due to drug-drug inter-
actions when combined with enzalutamide (160  mg/day).45 
TALAPRO-3 (NCT04821622) is enrolling men with mCSPC 
and DDR-HRR alterations receiving either 0.5 mg talazoparib 
plus 160 mg enzalutamide, or enzalutamide monotherapy.

Conclusion
In the ongoing TALAPRO-1 phase II study, no new safety 
signals were observed with talazoparib monotherapy in men 
with heavily pretreated mCRPC with DDR-HRR alterations. 
The most common any-grade TEAEs were anemia, nausea, 
decreased appetite, and asthenia. TEAEs were not associated 
with germline compared with somatic alterations. TEAEs were 
well managed through dose modifications and supportive care, 
with grade 3 hematologic AEs having a median duration of 
7-12 days for the 3 most common hematologic AEs. The man-
ageable safety profile and observed antitumor activity support 
further evaluation of talazoparib in advanced prostate cancer.
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