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Abstract
Purpose Pamiparib is an investigational, selective, oral poly(ADP-ribose) polymerase 1/2 (PARP1/2) inhibitor that has 
demonstrated PARP–DNA complex trapping and CNS penetration in preclinical models, as well as preliminary anti-tumor 
activity in early-phase clinical studies. We investigated whether the single-dose pharmacokinetic (PK) profile of pamiparib 
is altered by coadministration of a strong CYP3A inducer (rifampin) or a strong CYP3A inhibitor (itraconazole) in patients 
with solid tumors.
Methods In this open-label, phase 1 study, adults with advanced solid tumors received either oral pamiparib 60 mg (days 
1 and 10) and once-daily oral rifampin 600 mg (days 3–11) or oral pamiparib 20 mg (days 1 and 7) and once-daily oral 
itraconazole 200 mg (days 3–8). Primary endpoints included pamiparib maximum observed concentration (Cmax), and area 
under the plasma concentration–time curve from zero to last quantifiable concentration (AUC 0–tlast) and infinity (AUC 0–inf). 
Secondary endpoints included safety and tolerability.
Results Rifampin coadministration did not affect pamiparib Cmax (geometric least-squares [GLS] mean ratio 0.94; 90% 
confidence interval 0.83–1.06), but reduced its AUC 0–tlast (0.62 [0.54–0.70]) and AUC 0–inf (0.57 [0.48–0.69]). Itracona-
zole coadministration did not affect pamiparib Cmax (1.05 [0.95–1.15]), AUC 0–tlast (0.99 [0.91–1.09]), or AUC 0–inf (0.99 
[0.90–1.09]). There were no serious treatment-related adverse events.
Conclusions Pamiparib plasma exposure was reduced 38–43% with rifampin coadministration but was unaffected by itra-
conazole coadministration. Pamiparib dose modifications are not considered necessary when coadministered with CYP3A 
inhibitors. Clinical safety and efficacy data will be used with these results to recommend dose modifications when pamiparib 
is coadministered with CYP3A inducers.

Keywords Anticancer agents · Anticancer drugs · Clinical pharmacokinetics · CYP3A · Phase I, II and III trials · Solid 
tumors

Introduction

Poly(ADP-ribose) polymerase 1 and 2 (PARP1/2) are 
enzymes involved in the regulation of nuclear processes, 
including DNA repair, genome stability, and programmed 
cell death [1]. The primary function of PARP1/2 enzymes is 
to detect single-strand breaks in DNA and target the breaks 
for repair [2]. Inhibition of PARP enzymes leads to an accu-
mulation of unrepaired single-strand breaks, which are con-
verted to double-strand breaks during cell division, thereby 
leading to genomic instability and cell death. Normal cells 
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repair double-strand breaks in DNA using homologous 
recombination (HR) pathways [3]. Mutations in BRCA1 and 
BRCA2 are associated with deficiencies in HR repair [4]; 
thus, HR-deficient cancer cells are unable to repair double-
strand DNA breaks.

Small-molecule PARP inhibitors (PARPi) have demon-
strated clinical efficacy and safety for malignancies harbor-
ing BRCA1/2 mutations such as breast, ovarian, and prostate 
cancer. Four PARPi (olaparib, rucaparib, niraparib, and tala-
zoparib) are currently approved by the US Food and Drug 
Administration (FDA), and additional PARPi are in clini-
cal development [5]. Though the mechanism of action for 
PARPi is not yet fully elucidated, PARPi have been found 
to directly bind and inhibit enzymatic activity of PARP, thus 
preventing DNA repair and trapping PARP–DNA complexes 
at the site of DNA damage [3].

Pamiparib (BGB-290) is an investigational, highly selec-
tive PARP1/2 inhibitor with potent PARP–DNA trapping 
and central nervous system penetrance in preclinical mod-
els [6, 7]. Unlike other PARPi (olaparib, rucaparib, tala-
zoparib, and veliparib), pamiparib is not a substrate of 
P-glycoprotein, which can significantly restrict delivery 
across the blood–brain barrier [7]. A first-in-human study 
(NCT02361723; BGB-290-AU-002) found that pamipa-
rib was well tolerated and showed preliminary anti-tumor 
activity in patients with high-grade epithelial non-mucinous 
ovarian cancer [8]. This study established a recommended 
phase 2 dose of 60 mg orally (PO) twice daily (BID) for 
pamiparib. Pharmacokinetic (PK) assessments from this 
first-in-human study demonstrated pamiparib was rapidly 
absorbed, with a median time to maximum concentration 
(tmax) of 1–2 h. A dose-dependent increase in exposure was 
observed from 2.5 mg to 120 mg BID and from 120 mg to 
160 mg once daily (QD); the geometric mean half-life of 
pamiparib at 60 mg BID was 13.5 h. The accumulation ratio 
for area under the plasma concentration–time curve (AUC) 
and maximum concentration (Cmax) at 60 mg BID were 2.37 
(95% CI, 1.61–3.50) and 1.99 (95% CI, 1.47–2.69), respec-
tively. In addition, there was a dose-dependent increase in 
inhibition of poly(ADP-ribose) synthesis in peripheral blood 
mononuclear cells from 2.5 mg to 10 mg, and the inhibition 
was sustained at ~ 80% for pamiparib doses of 10 mg or 
higher.

An in vitro phenotyping study revealed that pamiparib 
metabolism is primarily mediated by cytochromes P450 3A 
(CYP3A) and P450 2C8 (unpublished data). Many drugs are 
known to induce or inhibit CYP3A [9] and, consequently, 
could potentially alter the PK of pamiparib, thereby reducing 
its anti-tumor activity or increasing its toxicity [10].

This phase 1 clinical study assessed the interac-
tion between pamiparib and the strong CYP3A inducer 
rifampin as well as the strong CYP3A inhibitor itracona-
zole. Rifampin and itraconazole were chosen because they 

are a preferred CYP3A inducer and inhibitor, respectively, 
in drug–drug interaction (DDI) studies [11, 12]. Because 
pamiparib has shown clastogenic activity in vitro and 
animal studies, consistent with its mechanism of action, 
this dedicated DDI study was not conducted in healthy 
volunteers but in patients with advanced solid tumors 
(NCT03994211; BGB-290-105).

Materials and methods

Study design and assessments

This was an open-label, parallel-group, phase 1 study 
consisting of a 2-part core phase and an extension phase. 
Only results for the core phases are reported herein (Sup-
plementary Fig. 1). Part A of the core phase assessed the 
effect of the strong CYP3A inducer rifampin on the PK of 
pamiparib in patients with advanced solid tumors. Patients 
received a single dose of oral pamiparib 60 mg on days 
1 and 10, and oral rifampin 600 mg QD on days 3–11. 
Patients fasted for at least 8 h before and at least 4 h after 
receiving pamiparib and rifampin. Blood samples for PK 
analysis were obtained on days 1 and 10 at predose, and 
at 0.5, 1, 2, 4, 6, 9, 12, 24, and 48 h postdose. Pamiparib 
plasma concentrations were determined using a validated 
liquid chromatography–mass spectrometry/mass spectrom-
etry method (lower limit of quantification 1.0 ng/mL) at 
Covance Laboratory Services (Salt Lake City, Utah).

Part B of the core phase assessed the effect of the strong 
CYP3A inhibitor itraconazole on the PK of pamiparib in 
patients with solid tumors. All patients received a single 
dose of oral pamiparib 20 mg on days 1 and 7, and oral 
itraconazole 200 mg QD on days 3–8. The 20-mg pamipa-
rib dose, the lowest dose strength available and one-sixth 
of the highest phase 1 dose (120 mg), was deemed suf-
ficient to cover the plasma exposure increase due to com-
plete blockade of CYP3A by itraconazole. Part B patients 
fasted for at least 8 h before and at least 4 h after pamiparib 
administration, except for day 7 upon which itraconazole 
administration occurred ~ 30 min after completing a meal 
and pamiparib administration followed within 5 min of 
itraconazole administration. Blood samples for PK analy-
sis were obtained on days 1 and 7 at the same time points 
listed above for Part A. After completing the core phase 
in Part A and Part B, patients were offered participation in 
the extension phase, in which they were to receive pami-
parib PO BID in 28-day cycles until disease progression, 
unacceptable toxicity, withdrawal of consent, or any other 
reason for discontinuation.
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Adverse events (AEs) were monitored throughout the 
study and were graded according to the National Cancer 
Institute Common Terminology Criteria v5.0.

Patient population

Patients were at least 18 years of age and had histologi-
cally or cytologically confirmed advanced or metastatic 
solid tumors that were refractory or resistant to stand-
ard therapy, or for which no suitable effective therapy 
existed. Patients had measurable disease per Response 
Evaluation Criteria in Solid Tumors v1.1 or Prostate 
Cancer Working Group-3, and an Eastern Cooperative 
Oncology Group performance status of 0 or 1. Adequate 
hematologic and organ function was required for enroll-
ment, defined as absolute neutrophil count ≥ 1.5 ×  109/L, 
platelet count ≥ 100 ×  109/L, hemoglobin ≥ 9 g/dL, esti-
mated glomerular filtration rate ≥ 50 mL/min/1.73  m2 by 
the Modification of Diet in Renal Disease study equa-
tion [13], total serum bilirubin ≤ 1.5 × upper limit of nor-
mal (ULN) or ≤ 4 × ULN if Gilbert’s syndrome or indi-
rect bilirubin concentrations suggested an extrahepatic 
source of elevation, and aspartate and alanine aminotrans-
ferase ≤ 3 × ULN or ≤ 5 × ULN for patients with liver 
metastases. Prior treatment with a PARPi was allowed if 
discontinued at least 3 months prior to the first dose of 
pamiparib.

Key exclusion criteria included a history of hypersensi-
tivity to rifampin or any rifamycin in Part A, a history of 
hypersensitivity to itraconazole in Part B, and unresolved 
acute effects from prior medications of grade ≥ 2 except 
for AEs not considered a likely safety risk (e.g., alopecia) 
in both parts. Use of food or drugs known to be strong or 
moderate CYP3A inhibitors or strong CYP3A inducers 
within 14 days or ≤ 5 half-lives prior to day 1 of pamiparib 
administration was not allowed in either Part A or Part B.

All patients provided written informed consent. The 
study was conducted in accordance with the principles of 
the Declaration of Helsinki and the International Council 
on Harmonisation E6 Guidelines for Good Clinical Prac-
tice. The study protocol was approved by an Independent 
Ethics Committee.

Study endpoints

The primary study endpoints were Cmax, AUC from time 
zero to time of last quantifiable concentration postdose 
(AUC 0–tlast), AUC from zero to infinity (AUC 0–inf), AUC 
from zero to 12 h (AUC 0–12), tmax, apparent terminal elimi-
nation half-life (t½), apparent oral clearance (CL/F), and 
apparent volume of distribution (VzF). Secondary end-
points included incidence and severity of AEs; incidence 

of laboratory abnormalities based on hematology, clini-
cal chemistry, and urinalysis test results; and vital sign 
assessment by 12-lead electrocardiogram parameters and 
physical examination.

Statistical analysis

The safety population included all patients who received at 
least one dose of pamiparib. The PK population included 
all patients who received at least one dose of pamiparib and 
had evaluable PK data unless the patient had an AE of vom-
iting occurring at or before twice the median tmax. Plasma 
PK parameters were calculated from pamiparib concentra-
tion–time profiles using standard noncompartmental meth-
ods. PK parameters were calculated using Phoenix WinNon-
lin v6.4 or higher (Certara, Princeton, NJ, USA). Statistical 
analyses were performed to assess the effect of steady-state 
rifampin and itraconazole on the PK of pamiparib using the 
combination treatment (day 10 values in Part A; day 7 val-
ues in Part B) as test and pamiparib-only treatment (day 1 
values in each part) as reference (Supplementary Fig. 1). 
Data for each treatment part were analyzed separately. Log-
transformed AUC and Cmax values were analyzed using a lin-
ear mixed-effect model analysis assuming a fixed effect for 
treatment and a random effect for patients. The study design 
called for ~ 24 patients (12 in each part) to be enrolled to 
ensure at least 20 (10 in each part) completed the study. 
This sample size was based on the precedent set by other 
PK studies of a similar nature and was not based on power 
calculations.

Results

Patient characteristics

Between June 2019 and October 2019, 25 patients were 
enrolled in the study (12 patients in Part A and 13 patients 
in Part B). Patients were recruited from four centers in four 
countries. In Part A, one patient was excluded from the PK 
analysis population due to use of a prohibited medication; 
in Part B, one patient was excluded from the PK analysis 
population due to a grade 2 AE of vomiting, as prespecified 
in the statistical analysis plan. Both patients were included 
in the safety analysis. Patients were predominantly white 
females; median age in Part A was 61 years and in Part 
B was 68 years (Table 1). The most common tumor type 
was ovarian cancer (58.3% and 46.2% in Parts A and B, 
respectively).
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Pharmacokinetics

In Part A, coadministration of rifampin did not significantly 
affect pamiparib Cmax or tmax (Table 2). The AUC of pamipa-
rib, however, was reduced by rifampin, although confidence 
intervals overlapped at each measured time point in the con-
centration–time curve (Fig. 1). Following coadministration 
of rifampin, the geometric mean values of pamiparib AUC 

0–tlast and AUC 0–inf were ~ 38 and 43% lower, respectively, 
than the corresponding day 1 values in this cohort (Fig. 1; 
inset). Administration of pamiparib in combination with 
rifampin also reduced the mean  t½ of pamiparib from 12.5 h 
to 7.94 h (Table 2). 

In Part B, no significant effects on pamiparib plasma 
exposure (Cmax, AUC) were observed with coadministra-
tion of itraconazole (Table 3; Fig. 2). The geometric least-
squares mean ratios for pamiparib AUC 0–inf and Cmax (90% 
confidence interval [CI]) were 0.99 (0.90–1.09) and 1.05 
(0.95–1.15), respectively, (Fig. 2; inset) when pamiparib 
was coadministered with multiple doses of itraconazole as 
compared to pamiparib alone. The median tmax for pamipa-
rib was shifted to the next earlier time point, from 2 h for 
pamiparib alone to 1 h, when pamiparib was administered 
with itraconazole. Mean t½ values, however, were similar for 
pamiparib alone and in combination with itraconazole (11.9 
and 12.0 h, respectively).

Safety

In Part A, a total of six treatment-emergent AEs (TEAEs; 
Table 4) were reported in five of the 12 patients enrolled 
(41.7%). These events consisted of anemia, palpitations, 
abdominal distension, catheter site inflammation, joint 
swelling, and upper airway secretion (n = 1 each). None of 
these were considered to be related to pamiparib, and there 
were no grade ≥ 3 AEs or serious AEs.

In Part B, a total of 11 TEAEs were reported in six of 
the 13 patients enrolled (46.2%). The most common AEs 
were gastrointestinal disorders; nausea and vomiting 
(n = 2 each) were the only AEs occurring in more than one 
patient. Among TEAEs, eructation, nausea, and erythema 
were considered to be related to pamiparib administered in 

Table 1  Summary of patient characteristics at baseline

ECOG Eastern Cooperative Oncology Group
a Kidney, soft tissue sarcoma, and uterine (n = 1 each)
b Peritoneal, nasopharyngeal, and liposarcoma (n = 1 each)

Characteristic Part A (N = 12) Part B (N = 13)

Sex, n (%)
 Female
 Male

9 (75.0)
3 (25.0)

10 (76.9)
3 (23.1)

Race, n (%)
 White 12 (100) 13 (100)

Ethnicity, n (%)
 Not Hispanic or Latino 12 (100) 13 (100)

Age, years
 Mean (SD)
 Median
 Min, max

58.7 (10.7)
61.0
36, 72

62.6 (13.0)
68.0
36, 79

ECOG performance status, n (%)
 0
 1

8 (66.7)
4 (33.3)

5 (38.5)
8 (61.5)

Tumor type, n (%)
 Ovarian
 Breast
 Colorectal
 Prostate
 Other

7 (58.3)
0
1 (8.3)
1 (8.3)
3 (25.0)a

6 (46.2)
2 (15.4)
1 (7.7)
1 (7.7)
3 (23.1)b

Fig. 1  Pharmacokinetic profile 
of pamiparib with and without 
rifampin. Data presented as 
mean ± standard deviation. 
Inset: forest plot of Cmax and 
AUC geometric least-squares 
mean ratios of pamipa-
rib + rifampin: pamiparib. AUC 
0–inf area under the plasma 
concentration–time curve from 
time zero to infinity, AUC 0–tlast 
area under the plasma concen-
tration–time curve from time 
zero to last measurement, CI 
confidence interval, Cmax maxi-
mum plasma concentration, LS 
least-squares
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Table 2  Plasma 
pharmacokinetic parameters 
and geometric least-squares 
mean ratios of pamiparib with 
and without rifampin in the PK 
analysis population

AUC 0–inf area under the plasma concentration–time curve from time zero to infinity, AUC 0–tlast area under 
the plasma concentration–time curve from time zero to last measurement, CI confidence interval, CL/F 
apparent oral clearance, Cmax maximum plasma concentration, CV coefficient of variation, GLSM geomet-
ric least-squares mean, GM geometric mean, NA not applicable, PK pharmacokinetic, SD standard devia-
tion, t1/2 time to one-half maximum plasma concentration, tmax time to maximum plasma concentration
a Ratio defined as (GLSM test/GLSM reference)
b N = 9

Parameter Pamiparib + rifampin 
(test)
N = 11

Pamiparib (reference)
N = 11

GM  Ratioa

(90% CI)

Cmax (ng/mL), GLSM (% CV) 1861 (20) 1986 (26) 0.94 (0.83, 1.06)
AUC 0–tlast (h ng/mL), GLSM (% CV) 17,762 (27) 28,841 (37) 0.62 (0.54, 0.70)
AUC 0–inf (h ng/mL), GLSM (% CV) 18,080 (29) 29,480 (43)b 0.57 (0.48, 0.69)
tmax (h), median (range) 2.0 (1.0, 4.0) 2.0 (1.0, 4.0) NA
t1/2 (h), median (range) 7.7 (5.1, 11.4) 13.4 (6.8, 20.0)b NA
CL/F (L/h), GM (% CV) 3.3 (29) 2.0 (43)b NA

Table 3  Plasma 
pharmacokinetic parameters 
and geometric least-squares 
mean ratios of pamiparib with 
(test) and without (reference) 
itraconazole in the PK analysis 
population

AUC 0–inf area under the plasma concentration–time curve from time zero to infinity, AUC 0-tlast area under 
the plasma concentration–time curve from time zero to last measurement, CI confidence interval, CL/F 
apparent oral clearance, Cmax maximum plasma concentration, CV coefficient of variation, GLSM geomet-
ric least-squares mean, GM geometric mean, NA not applicable, PK pharmacokinetic, SD standard devia-
tion, t1/2 time to one-half maximum plasma concentration, tmax time to maximum plasma concentration
a Ratio defined as (GLSM test/GLSM reference)

Parameter Pamiparib + itraconazole 
(test)
N = 12

Pamiparib (reference)
N = 12

GM  ratioa

(90% CI)

Cmax (ng/mL), GLSM (% CV) 699 (37) 665 (35) 1.05 (0.95, 1.15)
AUC 0–tlast (h ng/mL), GLSM (% CV) 7793 (72) 7837 (76) 0.99 (0.91, 1.09)
AUC 0–inf (h ng/mL), GLSM (% CV) 8381 (78) 8439 (83) 0.99 (0.90, 1.09)
tmax (h), median (range) 1.0 (0.95, 2.0) 2.0 (0.98, 4.0) NA
t1/2 (h), median (range) 11.2 (3.7, 19.4) 9.3 (4.5, 19.1) NA
CL/F (L/h), GM (% CV) 2.4 (78) 2.4 (83) NA

Fig. 2  Pharmacokinetic profile 
of pamiparib with and without 
itraconazole. Data presented 
as mean ± standard deviation. 
Inset: forest plot of Cmax and 
AUC geometric least-squares 
mean ratios of pamiparib + itra-
conazaole: pamiparib. AUC 
0–inf area under the plasma 
concentration–time curve from 
time zero to infinity, AUC 0–tlast 
area under the plasma concen-
tration–time curve from time 
zero to last measurement, CI 
confidence interval, Cmax maxi-
mum plasma concentration, LS 
least-squares

Pamiparib only
Pamiparib with Itraconazole

C
o

n
ce

n
tr

at
io

n
 (

n
g

/m
L

)

-30

220

470

720

970

1220

Nominal Time (h)
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

0.00 0.25 0.50 0.75 1.00 1.25 1.50

AUC0-inf  (hr*ng/mL)

AUC0-t last
 (hr*ng/mL)

Cmax (ng/mL)

Geometric LS Mean Ratio and 90% CI



86 Cancer Chemotherapy and Pharmacology (2021) 88:81–88

1 3

combination with itraconazole. Vomiting, increased alanine 
aminotransferase, and increased aspartate aminotransferase 
were TEAEs considered related to pamiparib alone. One 
patient with stage IIIb ovarian cancer experienced a grade 4 
bowel obstruction that was considered serious but not related 
to any study drug; however, this TEAE led to discontinua-
tion from therapy. There were no other serious AEs and no 
deaths were reported in either Part A or Part B.

Discussion

Given the prevalence of polypharmacy among patients 
with cancer and the prominent metabolic role of CYP3A, 
it is important to understand potential DDIs for pamiparib. 
Among other PARPi, CYP3A DDIs are a concern for olapa-
rib [14, 15] and rucaparib [16], requiring dosage adjustments 
for the PARPi or even avoidance of coadministered drugs in 
certain cases.

To account for any potential increases in pamiparib expo-
sure when coadministered with the strong CYP3A inhibitor 
itraconazole, a single dose of 20-mg pamiparib was cho-
sen to study this interaction. Coadministration of multiple 
doses of itraconazole with a single pamiparib dose had no 
effect on the Cmax, AUC 0–last, and AUC 0–inf of pamiparib. 

This observation contrasts with those reported for olaparib, 
for which itraconazole administration resulted in significant 
increases in Cmax (treatment ratio 1.42) and AUC (treatment 
ratio 2.70), with a sevenfold AUC increase observed in one 
patient [14].

Coadministration of multiple doses of the CYP3A inducer 
rifampin with a single pamiparib dose did not affect the rate 
of absorption as determined by the Cmax of pamiparib, but 
did, however, affect the extent of exposure, reducing pami-
parib AUC 0–last and AUC 0–inf by 38 and 43%, respectively. 
Pamiparib half-life was also reduced from 13.4 to 7.7 h, due 
to increased clearance of pamiparib through CYP3A induc-
tion. These results are consistent with the more prominent 
effect from enzyme induction versus inhibition, but also sug-
gest that CYP3A may play only a minor role in the overall 
metabolism of pamiparib and CYP2C8 may have a role in 
its metabolism as suggested by in vitro data. Rifampin is 
known to be a strong inducer of CYP3A and a moderate 
inducer of CYP2C8 [9], while itraconazole inhibition is rela-
tively specific (~ 100-fold) for CYP3A rather than CYP2C8 
[17]. For example, a previous clinical study on montelu-
kast, a drug found to be primarily metabolized through the 
CYP2C8 pathway, reported no significant effects on its PK 
upon itraconazole coadministration, while the CYP2C8 
inhibitor gemfibrozil markedly increased montelukast 

Table 4  Summary of adverse 
events in study Part A and Part 
B in the safety population

Data presented as number of patients experiencing events, n (%)
AE adverse event, CYP cytochrome P450, ind inducer, inh inhibitor, TEAE treatment-emergent adverse 
event
a In Part B, N = 12 for pamiparib with itraconazole

TEAEs Pamiparib alone CYP Ind/Inh alone Pamipa-
rib + CYP Ind/
Inh

Overall

Part A. Rifampin (N = 12)
 All TEAEs (any grade) 1 (8.3) 2 (16.7) 2 (16.7) 5 (41.7)
 Any treatment-related TEAE 0 1 (8.3) 0 1 (8.3)
  Related to pamiparib only 0 0 0 0
  Related to rifampin only 0 1 (8.3) 0 1 (8.3)
  Related to both 0 0 0 0
  Grade ≥ 3 TEAE 0 0 0 0
  Serious AE 0 0 0 0

Part B. Itraconazole (N = 13)a

 All TEAEs (any grade) 2 (15.4) 2 (15.4) 2 (16.7) 6 (46.2)
 Any treatment-related TEAE 1 (7.7) 1 (7.7) 1 (8.3) 3 (23.1)
  Related to pamiparib only 1 (7.7) 0 1 (8.3) 2 (15.4)
  Related to itraconazole only 0 0 0 0
  Related to both 0 1 (7.7) 0 1 (7.7)

 Grade ≥ 3 TEAE 0 1 (7.7) 0 1 (7.7)
 Serious AE 0 1 (7.7) 0 1 (7.7)
  Related to pamiparib only 0 0 0 0
  Related to itraconazole only 0 0 0 0
  Related to both 0 0 0 0
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AUC, indicating that in vivo CYP2C8 inhibition by itra-
conazole was negligible [18]. If pamiparib was significantly 
metabolized by CYP2C8, its exposure in the presence of the 
CYP2C8 (and CYP3A) inducer rifampin would be expected 
to decrease. However, in the presence of itraconazole which 
does not inhibit CYP2C8 to any significant extent, only a 
negligible change in exposure would be noted, in line with 
results observed herein.

All study drugs, including single doses of 60-mg and 
20-mg pamiparib administered alone or coadministered with 
600-mg rifampin and 200-mg itraconazole, respectively, 
were well tolerated. TEAEs were infrequent, low grade, and 
consistent with the known safety profiles of all administered 
agents, including pamiparib [8, 19]. No grade ≥ 3 TEAEs or 
serious TEAEs related to pamiparib were reported and no 
treatment-related TEAEs led to study discontinuation.

In summary, coadministration of pamiparib with itracona-
zole, a strong CYP3A inhibitor, had no effect on pamiparib 
exposure. The present study, therefore, suggests that dose 
modifications of pamiparib may not be necessary when 
combined with other medications that inhibit CYP3A. On 
the other hand, coadministration of pamiparib with rifampin 
decreased the AUC of pamiparib by 38–43%, suggesting 
that pamiparib dosage adjustments may be necessary when 
strong CYP3A inducers are coadministered. With regard 
to the potential role of CYP2C8 in pamiparib metabolism, 
concomitant medications that inhibit or induce CYP2C8 are 
currently permitted in all pamiparib clinical trials, and their 
impact on pamiparib plasma exposure will be assessed using 
a population PK analysis approach.

The results from this DDI study will be used to perform 
in silico physiologically based PK (PBPK) simulations and 
evaluate the impact of moderate and weak CYP3A inducers, 
as well as CYP2C8 modulators, on the PK of pamiparib. 
Findings from this clinical study and the PBPK simulations, 
in conjunction with safety and efficacy data from clinical 
studies, will be used to recommend appropriate dose modi-
fications when patients are required to take pamiparib con-
comitantly with inducers of CYP3A.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00280- 021- 04253-x.
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