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Abstract
Pamiparib (PARTRUVIX™; BeiGene Ltd.) is a selective poly (ADP-ribose) polymerase 1 and 2 (PARP1 and PARP2) 
inhibitor being developed for the treatment of various cancers. Based on the results from the pivotal phase II portion of a 
phase I/II trial (NCT03333915) pamiparib was recently approved in China for the treatment of germline BRCA mutation-
associated recurrent advanced ovarian, fallopian tube or primary peritoneal cancer previously treated with two or more lines 
of chemotherapy. This article summarizes the milestones in the development of pamiparib leading to this first approval.

Digital Features for this AdisInsight Report can be found at https:// 
doi. org/ 10. 6084/ m9. figsh are. 14759 040.

Pamiparib (PARTRUVIX™): Key Points 

A PARP inhibitor is being developed by BeiGene Ltd. 
for the treatment of various cancers

Received its first approval on 30 April 2021 in China

Approved for use in germline BRCA mutation-associated 
recurrent advanced ovarian, fallopian tube or primary 
peritoneal cancer

1 Introduction

Pamiparib (PARTRUVIX™) is a selective inhibitor of poly 
(ADP-ribose) polymerase 1 and 2 (PARP1 and 2) being 
developed by BeiGene Ltd. (BeiGene) for the treatment of 
various cancers. PARP 1 and 2 are involved in the repair of 
damaged DNA as part of the DNA damage response (DDR). 

PARP1, which accounts for 90% of PARP activity, is acti-
vated by binding to DNA break sites and recruits various 
DDR-related proteins to repair damaged DNA, primarily via 
base excision repair (BER). PARP 2 and 3 also have a role in 
DNA repair with the former accounting for 5–10% of total 
PARP activity [1]. Pamiparib selectively binds to PARP 1 
and 2 and prevents PARP-mediated DNA repair. This leads 
to an accumulation of DNA strand breaks, inducing genomic 
instability and eventually causing apoptosis. Pamiparib is 
approved in China for the treatment of ovarian cancer, fal-
lopian tube cancer and peritoneal cancer [2]. The recom-
mended dose is 60 mg twice daily until disease progression 
or unacceptable adverse reactions [3].

2  Scientific Summary

2.1  Pharmacodynamics

Pamiparib had  IC50 values of 1.3 and 0.92 nM for PARP-1 
and -2, respectively, but was less active or inactive against 
other PARP isoforms  (IC50 68 to >  100,000  nM), and 
trapped PARP1-DNA-complexes with an  EC50 of 13 nM [4]. 
An X-ray cocrystal structure of pamiparib within PARP-1 
revealed the drug binds to similar sites to other PARP inhibi-
tors (e.g., niraparib and olaparib). Pamiparib had an  EC50 of 
10.6 nM against MDA-MB-436 human breast cancer cells 
carrying the BRCA1 mutation, 53.8 nM against UWB1.289 
human ovarian cancer cells carrying the BRCA1 mutation 
and 42.5 nM against HCC1395 carrying the BRCA1/2 muta-
tion, but did not have activity against MDA-MB-231 and 
SK-BR-3 breast cancer cells that did not have BRCA muta-
tions  (EC50s > 10,000 nM) [5].

This profile has been extracted and modified from the AdisInsight 
database. AdisInsight tracks drug development worldwide through 
the entire development process, from discovery, through pre-
clinical and clinical studies to market launch and beyond.
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In a murine model it was established that a pamiparib 
dose > 5.45 mg/ml is required to induce ≥ 80% PAR inhi-
bition, corresponding to an intra-tumour concentration of 
≈ 0.8 µmol/kg. Administration of a single 5.45 mg/ml dose 
of pamiparib produced > 80% inhibition of PARylation for 
12 h, dropping to 53% after 24 h, indicating twice daily dos-
ing is required to maintain efficacy in this model [4].

In vivo in a murine model of human BRCA1 mutant 
MDA-MB-436 breast cancer, oral pamiparib 1.6–6.3 mg/
kg twice daily for 28 days induced tumour regression on day 
29 and was associated with objective response in all animals. 
Two months after treatment was stopped tumour relapse was 
observed only in mice treated with pamiparib at the lowest 
dose (1.6 mg/kg) [4].

2.2  Pharmacokinetics

Plasma exposure was dose proportional after administra-
tion of pamiparib 2.5–120 mg twice daily. Geometric mean 
 Cmax and AUC 0-12 were 2275.1 ng/ml and 16,841.5 h·ng/ml, 
respectively, after administration of a single 60 mg dose of 
the drug to Chinese patients. Steady-state  Cmax and AUC 0-12 
after multiple doses were 5251.5 ng/ml and 48802.4 h·ng/ml, 
respectively. Pamiparib is rapidly absorbed after oral admin-
istration, with a  tmax of 1–2 h. Administration after a high-fat 
breakfast delayed absorption, increasing  tmax to 7 h, with 
AUC 0-inf and  Cmax reduced by 12% and 41%, respectively. 
This was not considered clinically significant, however, and 
the drug may be taken without regard to food intake [3].

Pamiparib is 95.7% bound to human plasma protein 
and has an apparent volume of distribution of ≈ 37 L after 
administration at the recommended dose [3].

Mean cumulative excretion was 84.7% after administra-
tion of 60 mg  [14C]-pamiparib to patients with solid tumours 
(n = 4). The drug was mostly metabolised via N-oxidation 
and oxidation of the pyrrolidine ring, primarily to a dehy-
drogenated oxidative product. Most radioactivity (57.8%) 

was recovered from urine, with 26.9% recovered from fae-
ces. Only a small amount of  [14C]-pamiparib was recovered 
as unchanged drug (2.11% and 1.11% in faeces and urine, 
respectively) [6].

Coadministration with the strong CYP3A inducer 
rifampin reduced pamiparib plasma exposure by 38–43%, 
however, coadministration with the strong CYP3A inhibitor 
itraconazole did not affect pamiparib plasma exposure [7].

2.3  Therapeutic Trials

2.3.1  Ovarian Cancer

Promising antitumor activity was observed in patients with 
platinum-sensitive/resistant advanced ovarian cancer in 
an ongoing phase I/II study (NCT03333915) in Chinese 
patients with advanced solid tumors with known/suspected 
BRCA1/2 mutation. Ninety patients with platinum-sensitive 
and 23 with platinum-resistant advanced ovarian cancer were 
enrolled and treated with pamiparib at the recommended 
dose. In the platinum-sensitive cohort the confirmed objec-
tive response rate assessed by an independent review com-
mittee (ORRIRC) per RECIST v1.1 (primary endpoint) was 
68.3% and median duration of response was 13.8 months. 
In the platinum-resistant cohort the confirmed ORRIRC 
was 31.6%, median duration of response was 11.1 months, 
median progression-free survival was 6.2 months and 

Key milestones in the development of pamiparib, focusing on its use in the treatment of ovarian cancer. NDA new drug application

Chemical structure of pamiparib



1345  

median overall survival was 13.6 months [3, 8]. The dose 
escalation phase of this trial enrolled Chinese patients with 
advanced non-mucinous high-grade ovarian or fallopian tube 
cancer (n = 9) or triple-negative breast cancer (n = 6) whose 
disease either progressed despite standard therapy or had 
no standard therapy. Germline BRCA (gBRCA) mutation 
was present in five patients with ovarian cancer and two 
with breast cancer with four and four, respectively having 
gBRCA wild type. Patients were assigned to pamiparib 20 
(n = 4), 40 (n = 4), or 60 mg (n = 7) twice daily. At data 
cut off (30 September 2019) after median follow-up of 3.5 
months (range 1.2–32.7 months) two patients with ovarian 
cancer (one with gBRCA mutant and one with wild type) 
had a confirmed partial response and six had stable disease 
(four with gBRCA mutant and two with wild type). Median 
progression-free survival was 5.6 months. At data cut off 
14 patients had stopped treatment with pamiparib and one 
patient with high-grade ovarian cancer remained on treat-
ment. Most (n = 8) patients discontinued treatment because 
of disease progression [9].

Pamiparib demonstrated antitumor activity in a phase I 
dose-escalation/expansion study in patients with advanced 
solid tumours including ovarian cancer (NCT02361723). 
Of 97 patients enrolled, 48 (including 30 with ovarian can-
cer) received pamiparib at the recommended dose. The 
confirmed objective response rate per RECIST v1.1 crite-
ria in patients with ovarian cancer who were evaluable for 
efficacy (≥ 1 post-baseline tumour assessment) was 39% 
(22 of 57) comprising 4 complete and 18 partial responses. 
The median duration of response was 12.3 months (range 
1.3–40.8 months) [10].

2.3.2  Glioblastoma

Pamiparib plus radiation therapy and/or temozolomide as 
treatment for newly diagnosed or recurrent/refractory glio-
blastoma multiforme is being evaluated in a phase Ib/II 
dose-escalation trial (NCT03150862). Patients with newly 
diagnosed glioblastoma multiforme received pamiparib over 
2, 4 or 6 weeks in combination with radiation therapy over 
6–7 weeks. Patients with recurrent/refractory glioblastoma 
multiforme received pamiparib continuously plus temozo-
lomide on days 1–21 of a 28-day cycle. At data cut off (14 
September 2018), 18 patients with newly diagnosed glioblas-
toma multiforme had been enrolled with a median follow-up 
duration of 19 weeks (range 2–54 weeks). Two of 15 patients 
who were evaluable per modified response assessment in 
neuro-oncology (mRANO) criteria had partial response and 
six had stable disease. Fifteen patients with recurrent/refrac-
tory glioblastoma multiforme were enrolled at data cutoff 
with a median follow-up duration of 12.9 weeks (range 
0.3–31.4 weeks). Among 10 patients evaluable per mRANO 
criteria there were two partial responses and three patients 
had stable disease [11].

2.3.3  Other Solid Tumours

Pamiparib in combination with tislelizumab was associated 
with antitumour efficacy and clinical benefit in patients with 
advanced solid tumours (including 34 with ovarian, fallo-
pian tube or peritoneal cancer) in a phase Ib dose-escalation 
study (NCT02660034). Patients received pamiparib 20, 
(n = 12) 40 (n = 12) or 60 mg (n = 6) twice daily plus IV 
tislelizumab 2 mg/kg once every 3 weeks, or pamiparib 40 

Features and properties of pamiparib

Alternative names PARTRUVIX™, BGB-290, BeiGene-290, BGB-290-BeiGene
Class Antineoplastics, aza compounds, fluorinated hydrocarbons, ketones, small molecules
Mechanism of action Poly(ADP-ribose) polymerase (PARP) 1 and 2 inhibitor
Route of administration PO
Pharmacodynamics PARP-1  IC50 1.3 nM, PARP-2  IC50 0.9 nM
Pharmacokinetics Steady-state (ss)  Cmax 5251.5 ng/ml, ss AUC 0–12 48802.4 h·ng/ml,  tmax 1–2 h
Adverse events
Most frequent Anaemia, nausea, leukopenia, neutropenia, vomiting, fatigue, thrombocytopenia, loss of appetite, diarrhoea, abdominal 

pain, elevated aspartate aminotransferase levels, elevated alanine aminotransferase levels, elevated blood bilirubin, 
lymphopenia

Occasional Constipation, weight loss, fever, upper respiratory tract infection, nasopharyngitis, dizziness, headache, difficulty 
breathing, tachycardia, backache

Rare Myelodysplastic syndrome
ATC codes
WHO ATC code L01X-K06
EphMRA ATC code L1X9
Chemical name (2R)-14-fluoro-2-methyl-6,9,10,19-tetrazapentacyclo[14.2.1.02,6.08,18.012,17]nonadeca-1(18),8,12(17),13,15-pen-

taen-11-one
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Key clinical trials of pamiparib (BeiGene)

Drug(s) Indication Phase Status Location(s) Identifier
Pamiparib, temozolomide Renal carcinoma II Pending USA NCT04603365
Pamiparib, temozolomide Glioblastoma/glioma I/II Recruiting USA NCT03914742
Pamiparib Ovarian cancer, carcinosarcoma II Recruiting Australia NCT03933761
Pamiparib, itraconazole, rifampin Solid tumours I Ongoing Georgia, Moldova, Poland, 

Slovakia
NCT03994211

[14C]-pamiparib Advanced solid tumours I Completed UK NCT03991494
Pamiparib, temozolomide Glioblastoma/glioma I Recruiting USA, Canada NCT03749187
Pamiparib Metastatic castration-resistant 

prostate cancer
II Terminated USA, Australia, Spain NCT03712930

Pamiparib, placebo Advanced or inoperable gastric 
cancer

III Ongoing Multinational NCT03427814

Pamiparib HER2-negative breast cancer II Recruiting China NCT03575065
Pamiparib, placebo Ovarian cancer III Ongoing China NCT03519230
Pamiparib, temozolomide CNS tumours I/II Completed USA, France, Netherlands, Swit-

zerland
NCT03150862

Pamiparib, temozolomide Locally advanced or metastatic 
solid tumours

I/II Recruiting USA, Australia, Spain, UK NCT03150810

Pamiparib Advanced high-grade ovarian can-
cer, triple negative breast cancer

I/II Ongoing China NCT03333915

Pamiparib, tislelizumab Solid tumours I Completed USA, Australia, France, New 
Zealand, Spain, UK

NCT02660034

Pamiparib Advanced solid tumours I Completed Australia NCT02361723

(n = 13) or 60 mg (n = 6) twice daily plus IV tislelizumab 
200 mg once every 3 weeks. The objective response rate 
according to RECIST 1.1 criteria was 20% (n = 10) includ-
ing two (4%) complete responses and eight (16%) partial 
responses. The two patients with complete response received 
pamiparib 40 mg twice daily plus tislelizumab 2 mg/kg and 
had BRCA wild type ovarian cancer. Partial responses were 
observed in patients with ovarian, fallopian tube or perito-
neal cancer (n = 7) and breast cancer (n = 1). Stable disease 
was observed in 16 (32%) patients. Median progression-free 
survival and overall survival were 92 and 388 days, respec-
tively [12].

Pamiparib plus low dose temozolomide had promising 
antitumor efficacy in an interim analysis of an ongoing 
phase Ib dose escalation/expansion study (NCT03150810) 
in patients with advanced solid tumours. During the dose 
escalation phase, patients received pamiparib on days 1–28 
and low dose oral temozolomide at escalating once daily 
doses on days 1–7, 1–14, or 1–28 of each 28-day cycle. In 
the dose-expansion phase, which included patients with gas-
tric cancer and SCLC previously treated with 1–2 lines of 
chemotherapy, pamiparib was given on days 1–28 and low 
dose oral temozolomide 60 mg once daily on days 1–7. Bio-
marker assessments included determination of DDR muta-
tional status (SNV/CNV homozygous loss) of 16 core DDR 
genes in circulating tumour DNA and genomic instability 

score (GIS) status according to the Myriad  myChoice® HRD 
test. At data cut off (10 April 2020) 66 and 48 patients had 
been enrolled in the dose escalation and dose expansion 
phases, respectively, with median follow-up of 8.5 months 
(range 0.3–26.5 months). Eleven of 36 patients (31%) ana-
lysed for GIS were GIS positive. In this subgroup the overall 
response and disease control rates were 82 and 91%, respec-
tively, across multiple tumour types. In patients who were 
BRCA-mutated/GIS positive (n = 5) the overall response 
and disease control rates were 100%. In BRCA-wild type/
GIS positive patients (n = 6) the overall response and dis-
ease control rates were 67 and 83%, respectively. In patients 
who were GIS negative (n = 3) the overall response and 
disease control rates were 12 and 52%, respectively. Twenty-
seven of 104 patients (26%) analysed for DDR mutational 
status were DDR-positive; the overall response and disease 
control rates in this group were 26 and 52%. In DDR nega-
tive patients, overall response and disease control rates were 
14 and 67%, respectively [13].

2.4  Adverse Events

Tolerability data for pamiparib are available from 
three clinical trials (BGB-290-102 [NCT03333915], 
BGB-290-AU-002 [NCT02361723] and BGB-290-
201 [NCT03575065]), involving a total of 317 patients 
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(including 185 with advanced ovarian cancer) with a median 
duration of exposure to pamiparib of 5.5 months (range: 
0.1–57.1 months). Adverse reactions occurring with an inci-
dence of ≥ 10% in this population included anaemia, nausea, 
leukopenia, neutropenia, vomiting, fatigue, thrombocytope-
nia, loss of appetite, diarrhoea, abdominal pain, elevated 
aspartate aminotransferase (AST) levels, elevated alanine 
aminotransferase (ALT) levels, elevated blood bilirubin lev-
els, and lymphopenia [3].

The incidence of adverse reactions of grade 3 and above 
was 55.8%, with those occurring with an incidence of ≥ 1% 
including anaemia, neutropenia, leukopenia, thrombocytope-
nia, lymphopenia, vomiting, fatigue, diarrhoea, nausea and 
elevated AST levels. The incidence of drug-related serious 
adverse events was 21.5% with those occurring with an inci-
dence of ≥ 1% including anaemia and leukopenia [3].

Adverse reactions occurring with an incidence of ≥ 10% 
in patients with ovarian cancer (n = 113) participating 
the phase II component of BGB-290-102 (median dura-
tion of treatment 8.3 months [range 0.1–26.0 months]) 
included anaemia, leukopenia, nausea, neutropenia, vomit-
ing, thrombocytopenia, loss of appetite, fatigue, abdominal 
pain, elevated ALT levels, diarrhoea, elevated AST lev-
els, lymphopenia, elevated γ-glutamyltransferase levels, 
upper respiratory tract infection, elevated blood bilirubin 
levels, malaise, weight loss, and dizziness. The incidence 
of grade 3 and above adverse reactions was 71.7%, with 
those occurring at an incidence of ≥ 1% including anaemia, 
neutropenia, leukopenia, thrombocytopenia, lymphopenia, 
vomiting, diarrhoea, elevated γ-glutamyltransferase levels, 
hypokalaemia, abdominal pain, fatigue, upper respiratory 
tract infection, pancytopenia and elevated blood pressure. 
Anaemia was the only adverse reaction that led to perma-
nent discontinuation of pamiparib in more than one patient 
(incidence 4.4%). Adverse reactions occurring with an 
incidence of ≥ 5% included anaemia (grades 1–4 90.3%, 
grades 3–4 42.5%), leukopenia (79.6%, 30.1%), neutro-
penia (68.1%, 37.2%), thrombocytopenia (45.1%, 8.8%), 
lymphopenia (22.1%, 7.1%), nausea (68.1%, 0.9%), vom-
iting (49.6%, 4.4%), abdominal pain (25.7%, 1.8%), diar-
rhoea (22.1%, 3.5%), constipation (8.0%, 0.0%), weight loss 
(11.5%, 0.0%), fatigue (29.2%, 1.8%), feeling unwell (14.2%, 
0.0%), fever (5.3%, 0.9%), loss of appetite (31.0%, 0.0%), 
hyperglycaemia (7.1%, 0.9%), hypokalaemia (7.1%, 2.7%), 
hyperuricaemia (6.2%, 0.0%), upper respiratory tract infec-
tion (11.5%, 1.8%), nasopharyngitis (6.2%, 0.0%), dizziness 
(11.5%, 0.9%), headache (5.3%, 0.0%), difficulty breathing 
(5.3%, 0.0%), tachycardia (8.8%, 0.0%) and backache (6.2%, 
0.0%) [3].

Laboratory abnormalities occurring with an incidence of 
≥ 5% included increased AST levels (grades 1–4 23.0%, 
grades 3–4 0.9%), increased ALT levels (22.1%, 0.9%), 
increased γ-glutamyltransferase levels (17.7%, 3.5%), 

elevated bilirubin levels (15.9%, 0.0%), increased blood cre-
atinine levels (8.8%, 0.0%), elevated alkaline phosphatase 
levels (7.1%, 0.0%) and elevated blood lactate dehydroge-
nase levels (5.3%, 0.0%) [3].

2.5  Companion Diagnostic

The  myChoice® HRD and BRACAnalysis  CDx® companion 
diagnostic tests developed by Myriad Genetics are being 
used to support the development of pamiparib [14].

2.6  Ongoing Clinical Trials

The pivotal phase I/II trial in patients with advanced ovarian 
cancer, fallopian tube cancer and primary peritoneal cancer, 
or advanced triple negative breast cancer described above 
(NCT03333915) is ongoing. The phase I/II study evaluating 
the efficacy of pamiparib in combination with temozolomide 
described above (NCT03150810) remains in the recruitment 
phase. A further study evaluating this combination is pend-
ing in patients with renal carcinoma (NCT04603365) and 
two studies are recruiting patients with glioblastoma/glioma 
(NCT03914742, NCT03749187). A phase III trial compar-
ing the efficacy and tolerability of pamiparib with placebo as 
maintenance treatment for platinum-sensitive recurrent ovar-
ian cancer is underway in China (NCT03519230). In addi-
tion, a multinational phase III trial is comparing pamiparib 
with placebo in patients with advanced or inoperable gastric 
cancer (NCT03427814). Phase II studies evaluating pamipa-
rib as treatment for ovarian cancer or carcinosarcoma with 
BRCA1/2 gene mutations (NCT03933761) and HER2-neg-
ative breast cancer with BRCA mutation (NCT03575065) 
are recruiting patients.

3  Current Status

Pamiparib received its first approval on 30 April 2021 for 
the treatment of gBRCA mutation-associated recurrent 
advanced ovarian, fallopian tube or primary peritoneal can-
cer that has been treated with ≥ 2 prior lines of chemo-
therapy in China [2].
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