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Abstract
Background Pharmacokinetic (PK) studies suggest that talazoparib is primarily eliminated unchanged via renal excretion. 
The current study investigated how varying degrees of renal impairment may affect the PK of talazoparib, and evaluated the 
safety and tolerability of talazoparib, in patients with advanced solid tumors with/without renal impairment.
Methods Patients with advanced solid tumors and normal renal function or different degrees of renal impairment measured 
by estimated glomerular filtration rate (eGFR: mild = 60–89, moderate = 30–59, severe = 15–29 mL/min/1.73  m2) were 
enrolled in this open-label, non-randomized, phase I study. Talazoparib was administered orally at 0.5 mg/day for 22 days. 
Primary PK parameters included the area under the plasma concentration-time curve from 0 to 24 h (AUC 0–24) and maximum 
observed plasma concentration (Cmax) at steady state (Day 22). Safety and tolerability were also investigated.
Results Thirty-four patients were enrolled. At Day 22, compared with patients with normal renal function (n = 9), patients 
with mild (n = 9), moderate (n = 8), or severe (n = 8) renal impairment had a 12.2%, 43.0%, and 163.3% increase in tala-
zoparib AUC 0–24, and a 11.1%, 31.6%, and 89.3% increase in talazoparib Cmax, respectively. Talazoparib was generally well 
tolerated, and overall there were no notable differences in the treatment-emergent adverse event profile across renal function 
groups.
Conclusions Exposure to talazoparib increased with worsening renal impairment. Overall, this study confirms current dos-
ing recommendations in patients with mild and moderate renal impairment (1 mg/day and 0.75 mg/day, respectively) and 
indicates that a lower starting dose of 0.5 mg/day should be considered for patients with severe renal impairment.
Clinical Trials Registration NCT02997163.
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1 Introduction

Talazoparib is an inhibitor of poly(ADP-ribose) polymerase 
(PARP) enzymes 1 and 2 [1]. By inhibiting the catalytic 
activity of PARP1 and PARP2, and by trapping PARP on 
single-strand DNA breaks, talazoparib prevents DNA repair, 
thereby selectively killing tumor cells with DNA damage 
repair (DDR) pathway defects, including those with ger-
mline breast cancer susceptibility genes (BRCA ) 1/2 altera-
tions [1–3]. Talazoparib 1 mg once daily has been approved 
in multiple countries as monotherapy for the treatment of 
patients with deleterious or suspected deleterious germline 
BRCA 1/2-mutated, human epidermal growth factor recep-
tor 2-negative advanced breast cancer [4, 5]. This approval 
was based on the results of a pivotal phase III trial (EMB-
RACA), where patients treated with talazoparib had a sta-
tistically significant and clinically meaningful improvement 
in progression-free survival and patient-reported outcomes 
compared with physician’s choice of chemotherapy [6, 7]. 
Treatment with talazoparib was well tolerated, with anemia, 
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Key Points 

Studies assessing the pharmacokinetics (PK) of talazo-
parib suggest that renal excretion of unchanged drug is 
the major route of talazoparib elimination. This Phase 
I study assessed the impact of renal impairment on the 
PK of talazoparib in adult patients with advanced solid 
tumors and varying degrees of renal dysfunction.

Following administration of multiple 0.5 mg doses of 
talazoparib, the steady-state exposure of talazoparib 
increased with worsening renal impairment. Talazoparib 
exposure increased by 12.2%, 43.0%, and 163.3% in 
patients with mild, moderate, or severe renal impairment, 
respectively, when compared with patients with normal 
renal function.

Overall, this study confirms current dosing recommenda-
tions in patients with mild and moderate renal impair-
ment (1 mg/day and 0.75 mg/day, respectively) and 
indicates that a lower starting dose of 0.5 mg/day should 
be considered for patients with severe renal impairment. 
Talazoparib was generally well tolerated, and overall 
there were no notable differences in the treatment-emer-
gent adverse event profile across renal function groups.

54.6% of the administered dose, while unchanged talazo-
parib recovered in the feces accounted for 13.6%, indicating 
that renal excretion plays a major role in the elimination of 
unchanged talazoparib [10]. Impaired renal function may 
alter the PK of drugs primarily eliminated by renal excretion 
to an extent that the recommended dose may differ from the 
dose used in patients with normal renal function.

Consistent with these findings, a population PK analysis 
using pooled data from multiple clinical studies of talazo-
parib that included 490 patients, where 132 patients had mild 
renal impairment (60 mL/min ≤ creatinine clearance  [CLcr] 
< 90 mL/min), 33 patients had moderate renal impairment 
(30 mL/min ≤  CLcr < 60 mL/min), and 1 patient had severe 
renal impairment  (CLcr <30 mL/min), showed that talazo-
parib apparent oral clearance (CL/F) was decreased by 15% 
and 38% in patients with mild and moderate renal impair-
ment, corresponding to an 18% and 61% increase in total 
exposure, respectively, when compared to patients with nor-
mal renal function  (CLcr ≥ 90 mL/min) [13]. In addition, a 
pooled safety analysis was conducted in 494 patients treated 
with talazoparib 1 mg once daily, where patients were also 
grouped based on  CLcr [14]. Among these patients, 60.7% 
had normal renal function at baseline, 31.8% had mild renal 
impairment, 7.3% had moderate renal impairment, and 0.2% 
(one patient) had severe renal impairment. While the AE 
frequencies were generally comparable between patients 
with mild renal impairment and those with normal renal 
function, AE frequencies were higher among patients with 
moderate renal impairment [14]. Based on these findings, 
the current dosing recommendation is to reduce the dose of 
talazoparib to 0.75 mg once daily in patients with moder-
ate renal impairment [4, 5]; however, due to the insufficient 
number of patients (n = 1), the impact of severe renal dys-
function could not be estimated [14]. These results clearly 
indicate that patients with impaired renal function are at 
risk of higher talazoparib exposure, consistent with renal 
excretion of unchanged talazoparib being the major route 
of elimination for talazoparib. Therefore, it is important to 
evaluate the potential effect of renal dysfunction on the PK 
and safety of talazoparib as it is likely to be administered to 
patients with various degrees of renal impairment.

The current study was a dedicated study to further evalu-
ate the effect of varying degrees of renal impairment on the 
PK of talazoparib, and to assess the safety and tolerability 
of talazoparib, in patients with advanced solid tumors with 
or without renal impairment.

fatigue, and nausea being the most common adverse events 
(AEs) [7, 8]. Grade 3–4 AEs were primarily hematologic 
and occurred in 55% of patients taking talazoparib [7]; how-
ever, AEs could be managed by dose modifications and only 
1.4% of patients permanently discontinued talazoparib treat-
ment due to hematologic toxicities [7, 8].

The pharmacokinetic (PK) profile of talazoparib has been 
characterized in prior clinical studies conducted in patients 
with advanced tumors [9–12]. In these studies, talazoparib 
was rapidly absorbed following oral administration, with 
a median time to first occurrence of maximum observed 
plasma concentration (Tmax) ranging from approximately 
1.0 to 2.0 h postdose [9, 11]. Talazoparib exhibited linear 
PK across the dose range of 0.025–1.1 mg once daily [11], 
and steady state was reached after 2–3 weeks of daily dos-
ing [11, 13]. Results from a mass balance and metabolic 
profiling study in patients with advanced solid tumors indi-
cate that talazoparib undergoes minimal hepatic metabolism 
[10, 13]. Following administration of a single oral dose of 
14C-talazoparib, a mean of 68.7% and 19.7% of the total 
administered radioactive dose was recovered in urine and 
feces, respectively [10]. Excretion of unchanged talazoparib 
in urine was the major route of elimination, accounting for 
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2  Materials and Methods

2.1  Study Design and Treatment

This was an open-label, non-randomized, multicenter, phase 
I study (NCT02997163) designed to compare the PK and 
safety of talazoparib in patients with advanced solid tumors 
and impaired renal function to those with normal renal func-
tion. Eligible patients were enrolled in parallel and were 
assigned to one of four groups based on investigator site-
reported renal function at the enrollment visit on Day 1, as 
measured by estimated glomerular filtration rate (eGFR), 
calculated using the Modification of Diet in Renal Disease 
(MDRD) formula: normal renal function (eGFR ≥ 90 mL/
min/1.73  m2), mild renal impairment (eGFR ≥ 60 and ≤ 89 
mL/min/1.73  m2), moderate renal impairment (eGFR ≥ 30 
and ≤ 59 mL/min/1.73  m2), and severe renal impairment 
(eGFR ≥ 15 and ≤ 29 mL/min/1.73  m2). Patients received 
22 days of treatment with talazoparib 0.5 mg once daily 
(administered orally as two 0.25 mg capsules), which is 50% 
of the recommended dose for patients with  CLcr ≥ 60 mL/
min. The reduced dose of 0.5 mg provided a twofold safety 
margin relative to the maximum tolerated dose (1 mg) to 
account for the potential increase in talazoparib exposure in 
patients with renal impairment. Patient enrollment was con-
tinued until there were at least six PK-evaluable patients (see 
Sect. 2.4) in each of the four study groups. Talazoparib dose 
modifications due to AEs (either grade 3 or 4 hematologic 
toxicities or other grade 3 or 4 events as agreed between the 
investigator and medical monitor) and liver test abnormali-
ties (as specified in US FDA Guidance for Industry, Drug-
Induced Liver Injury) were permitted in the study.

2.2  Patient Eligibility

Eligible patients were aged ≥ 18 years and had histologi-
cal or cytological confirmed advanced solid tumors with no 
standard approved treatment options, an Eastern Cooperative 
Oncology Group (ECOG) performance status ≤ 2, and a life 
expectancy ≥ 3 months. Patients were required to have no 
clinically significant change in renal status within 3 months 
of enrollment and renal function must have remained sta-
ble between screening and enrollment (≤ 25% change in 
eGFR for patients with mild or moderate renal impairment 
or ≤ 30% for patients with severe renal impairment). Renal 
function classification was based on the assessment made at 
enrollment if the screening classification differed. If patients 
were taking concurrent medication for the treatment of 
renal impairment, the dose had to have been stable for ≥ 1 
month prior to enrollment and was expected to remain stable 
throughout the study.

The main exclusion criteria included treatment with a 
systemic anticancer therapy within 14 days or five half-
lives (whichever was longer) prior to enrollment, or use of a 
P-glycoprotein inhibitor or inducer, or an inhibitor of breast 
cancer resistance protein, within 7 days or five half-lives 
(whichever was longer) prior to day 1. Patients currently 
receiving hemodialysis and/or peritoneal dialysis and those 
with gastrointestinal disorders likely to affect drug absorp-
tion were also excluded.

2.3  Outcomes and Assessments

2.3.1  Pharmacokinetic Assessments

Serial blood samples for determination of talazoparib in 
plasma were collected predose, and at 0.5, 1, 2, 4, 6, 8–12, 
and 24 h postdose on Day 1 (single dose) and Day 22 (mul-
tiple dose). Additional blood samples were collected at pre-
dose on Days 8 and 15. Urine samples for PK analysis were 
collected as a single void at predose on Day 1, and all urine 
voided after talazoparib dosing on Day 1 and Day 22 was 
collected for voids between intervals of 0–12 h and 12–24 h. 
In addition, separate blood samples were collected at 2 h 
postdose on Days 1 and 22 for plasma protein binding evalu-
ation. Plasma and urine talazoparib PK parameters were cal-
culated using the standard non-compartmental analyses with 
Phoenix WinNonlin (version 8.1; Certara USA, Princeton, 
NJ, USA). Primary PK parameters were the talazoparib area 
under the plasma concentration-time curve from 0 to 24 h 
(AUC 0–24), maximum observed plasma concentration (Cmax), 
unbound AUC 0–24 (AUC 0–24u), and unbound Cmax (Cmaxu) 
at steady state (Day 22). Secondary PK parameters were 
the talazoparib plasma Tmax, predose concentration (Ctrough), 
CL/F, accumulation ratio (Rac), fraction of unbound drug 
in plasma (fu), unbound CL/F  (CLu/F) at Day 22, amount 
of drug excreted in urine from 0 to 24 h postdose  (Ae0–24), 
percentage of dose excreted in urine  (Ae0–24%), and renal 
clearance  (CLr) at Day 22. Secondary PK parameters also 
included single-dose values in plasma (AUC 0–24, Cmax, Tmax, 
fu, AUC 0–24u, and Cmaxu) and urine  (Ae0–24 and  Ae0–24%).

Validated high-performance liquid chromatography tan-
dem mass spectrometric (HPLC-MS/MS) methods were 
used to determine the concentration of talazoparib in plasma 
and urine, and to determine the extent of protein binding of 
talazoparib in plasma and dialysate fluid (Alliance Pharma 
Inc., Malvern, PA, USA). See the electronic supplementary 
materials for a description of bioanalytical methods and 
assay performance.

2.3.2  Safety Assessments

The safety of talazoparib was evaluated based on the inci-
dence of AEs, including serious AEs (SAEs), the severity 
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of AEs, the incidence of dose modification and permanent 
discontinuation due to AEs, and the incidence of clini-
cally significant changes in vital signs, electrocardiograms 
(ECGs), and clinical laboratory values. Treatment-emergent 
safety data were collected from the first dose of talazoparib 
through 30 days after the last dose, before initiation of a 
new antineoplastic therapy or enrollment into an open-label 
extension (OLE) study (NCT02921919), whichever occurred 
first. A treatment-emergent AE (TEAE) was considered to 
be treatment related if it had at least a possible relation-
ship to talazoparib, as assessed by the investigator, or was 
missing a causal relationship assessment and for which a 
relationship to the study drug could not be excluded. The 
Medical Dictionary for Regulatory Activities version 21.1 
was used to code AEs and the severity of TEAEs was graded 
according to the Common Terminology Criteria for Adverse 
Events (CTCAE) version 4.03. In addition, renal function 
assessments, including body surface area (BSA)-normalized 
eGFR, absolute eGFR, and  CLcr were retrospectively esti-
mated using the laboratory values collected on Days 8, 15, 
and 22 as part of safety assessments.

A safety follow-up occurred 30 days after the last dose of 
talazoparib or before starting a new antineoplastic therapy, 
whichever happened first. Assessments included vital signs, 
physical examination, 12-lead ECG, ECOG performance 
status, AE and medication review, serum chemistry, and 
hematology. For eligible patients who continued talazoparib 
in the OLE study, collection of TEAEs for this report contin-
ued only until the 30-day follow-up safety visit.

2.4  Statistical Analysis

A sample size of approximately 24 patients was planned to 
ensure that at least six patients with evaluable PK data in 
each renal function group completed the study. The sample 
size was based on the recommendation from the European 
Medicines Agency’s guideline on the evaluation of medici-
nal products in patients with decreased renal function [15].

The PK population was defined as all patients who had at 
least one reportable talazoparib concentration. The PK anal-
ysis population was defined as all PK evaluable patients who 
provided at least one of the PK parameters of primary inter-
est; patients in this population were considered PK evaluable 
if they met the following criteria: completed 22 calendar 
days of treatment with talazoparib (regardless of any treat-
ment hold) and missed ≤ 5 consecutive doses; received ≥ 10 
consecutive days of talazoparib 0.5 mg daily dose without 
dosing interruption prior to Day 22; completed ≥ 85% of 
total plasma PK sample collections; and had not vomited 
talazoparib dose on Days 1 and 22 of the PK sample collec-
tion. PK parameters were summarized descriptively by renal 
function group for the PK analysis population. Descriptive 

statistics were calculated for PK parameters available from 
three or more patients.

The PK parameters AUC 0–24, Cmax, AUC 0–24u, and Cmaxu 
on Days 1 and 22 were natural log-transformed and ana-
lyzed using a one-way analysis of variance (ANOVA) model 
with renal function group as a fixed effect to compare each 
renal impairment group (mild, moderate, severe) with the 
normal renal function group determined using measured 
BSA-normalized eGFR values at enrollment. Relationships 
between renal function (measured by within-patient mean 
values of BSA-normalized eGFR, absolute eGFR, and  CLcr) 
and Day 22 PK parameters (AUC 0–24, AUC 0–24u, CL/F, and 
 CLu/F) were determined by a linear regression model. Renal 
function input was based on the within-patient mean of all 
assessments performed from the enrollment visit through the 
Day 22 PK collection visit.

Safety analyses were performed using the safety popula-
tion, which included all patients who received any amount 
of talazoparib. Safety data were summarized descriptively 
by renal function group.

3  Results

3.1  Patient Demographics

A total of 34 patients (9, 9, 8, and 8 patients with normal 
renal function, mild, moderate, and severe renal impair-
ment, respectively) received talazoparib during the study. 
All patients were included in the safety population. The 
PK analysis population comprised 28 (82.4%) patients, fol-
lowing the exclusion of two patients who discontinued the 
study due to a grade 3/4 TEAE and four patients who did 
not meet PK evaluability criteria (two patients with normal 
renal function and two patients with mild renal impairment). 
All 28 patients in the PK population continued talazoparib 
treatment in the OLE study. The baseline demographic and 
clinical characteristics of the PK analysis population are 
presented in Table 1, and that of the safety population are 
provided in Electronic Supplementary Table 1.

3.2  Pharmacokinetics

Considering the prolonged half-life of talazoparib (101.3 h) 
[12] and that multiple-dose PK parameters were the primary 
endpoints of this study, only PK results after multiple admin-
istrations of talazoparib (Day 22) are presented in this manu-
script (Table 2). The PK results after a single dose of tala-
zoparib (Day 1) are provided in Electronic Supplementary 
Table 2 for completeness. Geometric mean fu values were 
similar across the renal function groups (Table 2). Because 
worsening renal function did not have an observed impact 
on talazoparib fu, the results obtained from the analyses of 
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talazoparib total plasma PK parameters were used to derive 
the conclusion of the study.

Following administration of multiple oral doses of tala-
zoparib, the median talazoparib plasma concentrations 
were similar between patients with normal renal function 
and those with mild renal impairment (Fig. 1); however, the 
median concentrations of talazoparib increased in patients 
with moderate and severe renal impairment.

As shown in Table 2, the median Tmax was similar across 
the renal function groups, except in patients with severe 
renal impairment, where it is approximately double that 
in patients with normal renal function. In general, plasma 
talazoparib exposure increased with worsening renal func-
tion. Geometric mean AUC 0–24 and Cmax were higher in 
patients with renal impairment than in those with normal 
renal function (Table 2; Electronic Supplementary Fig. 1). A 
similar trend was observed in the median Rac of talazoparib 
(Table 2).

Results of the statistical comparisons of talazoparib   
AUC 0–24 and Cmax from the ANOVA analyses are summa-
rized in Table 3. Based on the ratios (impaired/normal) of 
geometric means for AUC 0–24, total talazoparib exposure 
increased by 12.2% (mild impairment), 43.0% (moderate 
impairment), and 163.3% (severe impairment) after mul-
tiple doses of talazoparib relative to patients with normal 
renal function. Peak talazoparib exposure based on ratios of 
adjusted geometric means for Cmax increased by 11.1% (mild 
impairment), 31.6% (moderate impairment), and 89.3% 
(severe impairment) after multiple doses of talazoparib rela-
tive to patients with normal renal function (Table 3).

Linear regression analysis of natural log-transformed 
AUC 0–24 and CL/F versus  CLcr is shown in Fig. 2. Using 
the midpoint of each renal impairment group (75 mL/min for 
mild impairment, 45 mL/min for moderate impairment, and 
22.5 mL/min for severe impairment) as an input into the lin-
ear regression model (Ln[AUC 0–24] = 5.69–0.01•CLcr[mL/
min]), the predicted AUC 0–24 values for each group on Day 

Table 1  Patient demographics and baseline clinical characteristics (PK analysis population)

Data are expressed as n (%) unless otherwise specified
BMI body mass index, ECOG Eastern Cooperative Oncology Group, PK pharmacokinetic
a Other primary cancer sites include the endometrium (three patients [10.7%]), gastric, biliary, pleura, sarcoma, bladder, colon, urinary bladder, 
and submandibular (one patient each [3.6%])

Normal renal func-
tion [n = 6]

Mild renal impair-
ment [n = 7]

Moderate renal 
impairment [n = 8]

Severe renal impair-
ment [n = 7]

All patients [n = 28]

Age, years [median (range)] 59.0 (52–70) 66.0 (55–78) 64.5 (56–74) 77.0 (59–88) 66.5 (52–88)
Sex, n (%)
 Female 3 (50.0) 5 (71.4) 6 (75.0) 4 (57.1) 18 (64.3)
 Male 3 (50.0) 2 (28.6) 2 (25.0) 3 (42.9) 10 (35.7)

Race, n (%)
 White 5 (83.3) 7 (100.0) 7 (87.5) 6 (85.7) 25 (89.3)
 Black or African American 0 0 0 0 0
 Asian 1 (16.7) 0 0 1 (14.3) 2 (7.1)
 Other 0 0 1 (12.5) 0 1 (3.6)

Ethnicity, n (%)
 Hispanic or Latino 0 0 1 (12.5) 0 1 (3.6)
 Not-Hispanic or Latino 6 (100.0) 7 (100.0) 7 (87.5) 7 (100.0) 27 (96.4)

Weight, kg [median (range)] 71.9 (43.8–96.4) 63.4 (50.1–91.4) 84.8 (55.1–115.0) 70.4 (51.2–82.3) 73.4 (43.8–115.0)
Height, cm [median (range)] 162 (150–188) 170 (154–176) 164 (152–175) 163 (146–183) 164 (146–188)
BMI, kg/m2 [median (range)] 25.8 (19.5–33.8) 22.1 (17.3–35.4) 30.8 (20.1–42.3) 25.9 (21.9–33.4) 25.9 (17.3–42.3)
Primary cancer site, n (%)
 Breast 1 (16.7) 0 0 0 1 (3.6)
 Ovary 2 (33.3) 2 (28.6) 4 (50.0) 3 (42.9) 11 (39.3)
 Prostate 2 (33.3) 0 2 (25.0) 1 (14.3) 5 (17.9)
  Othera 1 (16.7) 5 (71.4) 2 (25.0) 3 (42.9) 11 (39.3)

ECOG performance, n (%)
 0 2 (33.3) 2 (28.6) 1 (12.5) 1 (14.3) 6 (21.4)
 1 3 (50.0) 5 (71.4) 5 (62.5) 4 (57.1) 17 (60.7)
 2 1 (16.7) 0 2 (25.0) 2 (28.6) 5 (17.9)
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22 would be 139.8 ng•h/mL, 188.7 ng•h/mL, and 236.3 
ng•h/mL, respectively. These predicted AUC 0–24 values 
correspond to increases in talazoparib AUC 0–24 of approxi-
mately 16.2% (mild impairment), 56.8% (moderate impair-
ment), and 96.4% (severe impairment) versus normal renal 
function. Similar results were obtained when other assess-
ments of renal function were used (BSA-normalized eGFR 
and absolute eGFR; Electronic Supplementary Table 3).

Urinary excretion of talazoparib accounted for 51.7% of 
the administered dose in the normal renal function group and 
32.8–46.4% of the dose in patients with renal impairment 
(Table 2). The  CLr of talazoparib decreased with worsening 
renal impairment (Table 2).

Table 2  Descriptive summary of plasma and urine talazoparib PK parameters following administration of multiple oral doses of talazoparib, by 
renal function group (Day 22, PK analysis population)

Ae0–24 amount of drug excreted in urine from time 0 to 24 h postdose, AUC 0–24 area under the concentration-time curve from 0 to 24 h,AUC 0–24u 
unbound AUC 0–24, CL/F apparent oral clearance, CLu/F unbound CL/F, CLr renal clearance, Cmax maximum observed plasma concentration, Cmaxu 
unbound  Cmax, Ctrough plasma trough (predose) concentration, CV% percentage coefficient of variation, fu fraction of unbound drug in plasma, PK 
pharmacokinetics, Rac accumulation ratio, Tmax time to  Cmax
a Geometric mean (geometric CV%) for all parameters except median (range) for Tmax and  Rac
b n = 7 for  Rac
c n = 5 for  CLr

Parameter summary  statisticsa by renal function group

Normal renal function Mild renal impairment Moderate renal impairment Severe renal impairment

Plasma PK n = 6 n = 7 n =  8b n = 7
 AUC 0–24 [ng•h/mL] 94.88 (27) 106.5 (40) 135.7 (45) 249.8 (30)
 Cmax [ng/mL] 8.609 (35) 9.568 (58) 11.33 (45) 16.30 (34)
 Ctrough [ng/mL] 2.172 (34) 2.680 (52) 3.893 (45) 7.917 (44)
 Tmax [h] 1.50 (0.97–4.00) 2.00 (0.50–4.00) 1.49 (0.47–4.02) 3.88 (0.50–8.00)
 CL/F [L/h] 5.270 (27) 4.698 (40) 3.687 (45) 2.000 (30)
 Rac 4.465 (3.44–15.6) 4.070 (3.05–9.15) 5.970 (3.97–10.6) 7.170 (5.66–14.9)
 fu [%] 29.85 (24) 31.54 (10) 29.09 (9) 32.49 (30)
 AUC 0–24u [ng•h/mL] 28.33 (32) 33.59 (31) 39.47 (47) 81.17 (36)
 Cmaxu [ng/mL] 2.570 (42) 3.019 (47) 3.295 (48) 5.296 (30)
  CLu/F [L/h] 17.66 (32) 14.89 (31) 12.68 (47) 6.164 (36)

Urine PK n = 5 n = 7 n = 7 n =  7c

  Ae0–24 [mg] 0.258 (23) 0.232 (20) 0.164 (54) 0.201 (34)
  Ae20–4 [%] 51.7 (23) 46.4 (20) 32.8 (54) 40.1 (34)
  CLr [L/h] 2.74 (37) 2.18 (57) 1.33 (97) 0.709 (35)

Fig. 1  Median talazoparib 
plasma concentration following 
multiple oral doses of talazo-
parib in patients with varying 
degrees of renal function (Day 
22, PK population). PK pharma-
cokinetics
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3.3  Safety

Overall, 30 patients (88.2%) reported at least one TEAE 
(Table 4). There were no unexpected safety findings in this 
study and reported TEAEs were considered consistent with 
the disease under study and the established safety profile 
associated with talazoparib treatment. Overall, there were 
no notable differences in the TEAE profile between patients 
with normal renal function and patients with mild, moderate, 
or severe renal impairment. The frequency of all-causality 
non-serious TEAEs of any grade were similar across all 

renal function groups; however, the frequency of all-causal-
ity SAEs was higher in the severe renal impairment group, 
although none of the SAEs reported in the study were con-
sidered related to talazoparib treatment by the investigator.

The most commonly reported treatment-related TEAEs 
were fatigue (n = 6, 17.6%), anemia (n = 5, 14.7%), and 
nausea (n = 4, 11.8%). Grade 3 or higher TEAEs occurred in 
five patients (14.7%). Grade 3/4 TEAEs considered related 
to talazoparib were anemia and thrombocytopenia (n = 2, 
5.9% each), and fatigue (n = 1, 2.9%). Five treatment-emer-
gent SAEs were reported in three patients (8.8%), although 

Table 3  Statistical summary 
of renal function group 
comparisons of talazoparib 
total plasma PK parameters 
following administration 
of multiple oral doses of 
talazoparib (Day 22, PK 
analysis population)

AUC 0–24 area under the concentration-time curve from 0 to 24 h, CI confidence interval, Cmax maximum 
observed plasma concentration, PK pharmacokinetics

Parameter Comparison (Test/Reference) Geometric means Ratio of geometric 
means, % (90% CI)

Test Reference

AUC 0–24 [ng•h/mL] Mild/normal 106.5 94.88 112.20 (80.06–157.26)
Moderate/normal 135.7 94.88 142.98 (103.03–198.42)
Severe/normal 249.8 94.88 263.32 (187.88–369.06)

Cmax [ng/mL] Mild/normal 9.568 8.609 111.13 (74.40–166.01)
Moderate/normal 11.33 8.609 131.57 (89.12–194.25)
Severe/normal 16.30 8.609 189.32 (126.74–282.80)

Fig. 2  Regression and 90% 
CI of natural log-transformed 
plasma talazoparib a AUC 0–24 
and b CL/F versus  CLcr (mL/
min) following administration 
of multiple oral doses of tala-
zoparib in patients with varying 
degrees of renal impairment 
(Day 22, PK analysis popula-
tion). AUC 0–24 area under the 
concentration-time curve from 0 
to 24 h, CI confidence interval, 
CL/F apparent oral clearance, 
CLcr creatinine clearance, PK 
pharmacokinetics 4.0
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none were considered to be related to talazoparib. One 
patient (2.9%) died on Day 27 due to ‘condition aggravated’; 
the patient had normal renal function and the event was not 
considered to be related to talazoparib by the investigator.

Two patients (5.9%) permanently discontinued talazo-
parib treatment due to grade 3/4 TEAEs. One patient with 
severe renal impairment discontinued treatment after receiv-
ing the last dose on Day 21 due to grade 3 dehydration, 
which was not considered related to treatment. The second 
patient had normal renal function and castration-resistant 
metastatic prostate cancer with extensive bone metastases, 
and was heavily pretreated, including palliative radiotherapy 
prior to study enrollment. The patient discontinued treat-
ment after receiving the last dose on Day 13 due to grade 
4 thrombocytopenia considered to be related to treatment, 
which resolved to grade 1 after 14 days. A further three 
patients (8.8%) had a dose interruption due to TEAEs, 
which included grade 3 anemia (in a patient with normal 
renal function), grade 2 fatigue (in a patient with mild renal 
impairment), and grade 3 dyspnea (in a patient with severe 
renal impairment); the patient with mild renal impairment 
also required a dose reduction to 0.25 mg/day on Day 22 due 
to grade 2 fatigue.

4  Discussion

Consistent with the major role of renal excretion in the 
clearance of talazoparib [10, 13], results from this phase 
I study indicate that talazoparib exposure increased, and 
clearance of the drug decreased, with worsening renal func-
tion. The linear regression analyses, used to assess the rela-
tionship between renal function and the AUC 0–24 and CL/F 
of talazoparib, generated consistent results, regardless of 
whether renal function was assessed by BSA-normalized 
eGFR, absolute eGFR, or  CLcr, and thereby support the 
interchangeability of the renal function assessments when 
providing dosing recommendations. These results are con-
sistent with a previous analysis showing that drug dosing 
regimens derived using either MDRD or Cockcroft–Gault 
for classification of renal function were concordant in 88% 
of patients [16]. All three regression models provided the 
same numeric conclusion with regard to the expected ratios 
of exposure across the renal function groups, although the 
linear regression that used  CLcr as the renal function input 
provided the best fit to the data, as measured by the adjusted 
coefficient of determination.

The projected increase in talazoparib exposure relative to 
patients with normal renal function using linear regression 
was similar to that of ANOVA analyses for patients with 
mild (16.2% vs. 12.2%, respectively) or moderate (56.8% 
vs. 43.0%, respectively) renal impairment, but was numeri-
cally lower than with ANOVA for patients with severe renal 
impairment (96.4% vs. 163.3%, respectively). Nevertheless, 

Table 4  Summary of TEAEs by renal function group (safety population)

AST aspartate aminotransferase, TEAE treatment-emergent adverse event

n (%) Normal renal 
function [n = 9]

Mild renal 
impairment 
[n = 9]

Moderate renal 
impairment [n = 8]

Severe renal 
impairment 
[n = 8]

All patients [n = 34]

Patients with any TEAE 7 (77.8) 8 (88.9) 8 (100) 7 (87.5) 30 (88.2)
Patients with any TEAE of Grade 3 or 

higher
2 (22.2) 0 1 (12.5) 2 (25.0) 5 (14.7)

Patients with any serious TEAE 1 (11.1) 0 0 2 (25.0) 3 (8.8)
Patients with any TEAE leading to death 1 (11.1) 0 0 0 1 (2.9)
Patients with temporary and permanent 

study drug discontinuation due to TEAE
2 (22.2) 1 (11.1) 0 2 (25.0) 5 (14.7)

Treatment-related TEAEs that occurred in ≥5% of patients, by preferred term
 Fatigue 1 (11.1) 3 (33.3) 1 (12.5) 1 (12.5) 6 (17.6)
 Anemia 2 (22.2) 1 (11.1) 1 (12.5) 1 (12.5) 5 (14.7)
 Nausea 2 (22.2) – 2 (25.0) – 4 (11.8)
 Diarrhea 1 (11.1) – 1 (12.5) 1 (12.5) 3 (8.8)
 Thrombocytopenia 1 (11.1) – 1 (12.5) 1 (12.5) 3 (8.8)
 AST increased – – – 2 (25.0) 2 (5.9)
 Decreased appetite – – – 2 (25.0) 2 (5.9)
 Dizziness – 2 (22.2) – – 2 (5.9)
 Vomiting 1 (11.1) – – 1 (12.5) 2 (5.9)
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the results of ANOVA analyses (categorical analyses across 
predefined renal function groups) and linear regression mod-
els (treating renal function as a continuous covariate) were 
generally consistent with those of the population PK analysis 
for patients with mild and moderate renal impairment [13].

Current dosing recommendations for patients with mild 
and moderate renal impairment were based on the popu-
lation PK analysis of data pooled across prior talazoparib 
studies conducted in patients with advanced cancers, which 
evaluated the effect of renal impairment on the PK of tala-
zoparib [4, 5, 14]. Based on the results from that analysis, 
which indicated that talazoparib CL/F was decreased by 
approximately 15% and 38% (corresponding to increases 
in steady-state AUC 0–24 of approximately 18% and 61%) in 
patients with mild and moderate renal impairment, respec-
tively, talazoparib dose was reduced to 0.75 mg for patients 
with moderate renal impairment, while no dose adjustment 
was required for patients with mild renal impairment. How-
ever, due to insufficient data, no dosing recommendations 
were provided for patients with severe renal impairment. 
The above dosing recommendations use  CLcr to define renal 
impairment categories rather than eGFR as used in this 
study. The linear regression analyses from this study support 
the interchangeability of these renal function assessments 
(BSA-normalized eGFR, absolute eGFR, and  CLcr). Based 
on the predicted AUC 0–24 values using the linear regression 
model where talazoparib exposure increased by 56.8% and 
96.4% in patients with moderate and severe renal impair-
ment, respectively, dose reduction to 0.75 mg in patients 
with moderate renal impairment and to 0.5 mg in patients 
with severe renal impairment will provide exposure compa-
rable to 1 mg in patients with normal renal function.

Talazoparib administered at a once-daily oral dose of 
0.5 mg for 22 days was generally tolerated in patients with 
advanced solid tumors, with no unexpected safety findings 
reported. TEAEs were consistent with the disease charac-
teristics and the known safety profile of talazoparib [8], and 
there were no notable differences in TEAEs across all renal 
function groups. Although the frequency of all-cause SAEs 
was higher in the severe renal impairment group than in 
other groups, none of the SAEs were considered to be related 
to talazoparib treatment by the investigators.

One of the study limitations includes the use of a lower 
dose of talazoparib (0.5 mg) when compared to the standard 
therapeutic and maximum tolerated dose (1 mg); however, 
the lower dose was chosen to account for the fact that talazo-
parib exposure was likely to be higher in patients with renal 
impairment versus those with normal renal function. As 
talazoparib exposure has been shown to increase in a dose-
proportional manner across the dose range of 0.025–1.1 mg 
at steady state, the results obtained in this study can be 
generalized to other talazoparib doses. In addition, missed 
doses may impact steady-state talazoparib exposure, and the 

impact of missed doses could theoretically have been greater 
in patients with more severe renal impairment. However, 
only four patients failed to meet the PK evaluability criteria 
and were excluded from PK analyses; all had either normal 
renal function or mild renal impairment. There was also no 
obvious pattern in dose interruptions by the renal function 
group.

5  Conclusions

In this study, plasma talazoparib total exposure was 
increased by 12.2%, 43.0%, and 163.3% in patients with 
mild, moderate, and severe renal impairment, respectively, 
relative to those with normal renal function. The apparent 
renal clearance of talazoparib decreased with worsening 
renal function. Talazoparib was generally tolerated, with no 
notable differences in the TEAE profile between patients 
with normal renal function and those with mild, moderate, or 
severe renal impairment. Overall, this study confirms current 
dosing recommendations in patients with mild and moderate 
renal impairment (1 mg and 0.75 mg once daily, respec-
tively), and suggests that a lower starting dose of 0.5 mg 
once daily (the dose used in this study) should be considered 
for patients with severe renal impairment.
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