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	Title of Study: A randomized, double-blinded, placebo-controlled, multicenter, Phase II study to evaluate Senaparib maintenance in mCRPC patients with homologous recombination repair gene alterations after docetaxel treatment

	Protocol Number: IMP4297-202

	Study Period:
Date of first enrolment:	Not happened
Date of last completed:	Not happened
	Phase of Development: Phase II

	Investigator(s):
Sternberg Cora, etc., in total 84 investigators

	Study Center(s):
NewYork-Presbyterian, etc., in total 84 study centers in Australia, Belgium, France, Germany, Italy, Korea, Spain, Taiwan, and United States

	Publication(s): Not applicable

	Background and Rationale for the Study:
Prostate cancer is the second most frequent diagnosed cancer and the fifth leading cause of cancer death in men worldwide in 2020. It is the most frequently diagnosed cancer in men in over one‑half (112 of 185) of the countries of the world. In the United States, prostate cancer alone account for 26% of all incident cases in men in 2021. Although mortality from prostate cancer declined as a result of early detection and treatment, mortality declines have slowed and halted for prostate cancer in recent years.
Androgen deprivation therapies (ADTs) are the mainstay of treatment for prostate cancer and are routinely used throughout the course of disease progression (PD), from early stage to metastatic disease. In recent years, the treatment options for prostate cancer had expanded significantly, not only limited to ADT. For the metastatic castration-resistant prostate cancer (mCRPC) patients who had been treated with abiraterone, apalutamide, and enzalutamide in metastatic hormone-sensitive prostate cancer (mHSPC) stage, it might be beneficial to prioritize docetaxel treatment in general, and the most common challenges with docetaxel treatment were toxicity management and limited durable response. Now tumor genomic profiling is recommended for all patients with metastatic prostate cancer by the National Comprehensive Cancer Network (NCCN) guidelines.
Poly (ADP-ribose) polymerase (PARP) is an essential nuclear enzyme for the repair of single-stranded deoxyribonucleic acid (ssDNA) breaks through the base excision repair (BER) pathways. The study drug Senaparib is a PARP inhibitor can block PARP mediated DNA repair and is expected to sensitize tumor cells to cytotoxic agents which induce DNA damage. Senaparib has demonstrated well-tolerated safety profile with significant anti-tumor activity in advanced prostate cancer. Considering the discouraging radiographic progression free survival (rPFS) of docetaxel and evidence of PARP inhibitors, the study is designed to evaluate the efficacy and safety of Senaparib in mCRPC patients with homologous recombination repair (HRR) gene alterations after docetaxel treatment as a maintenance therapy, as well as assess the PK characteristics of Senaparib.

	Objectives:
	Endpoints:

	Primary:
	

	· To evaluate the impact of Senaparib maintenance on rPFS, compared with the placebo, in mCRPC patients with breast cancer susceptibility gene (BRCA) 1/2 gene alteration who had not progressed after docetaxel therapy assessed by Blinded Independent Central Review (BICR)
	· rPFS assessed by BICR
· rPFS was defined as the time from randomization to the date of first radiographic PD or death from any cause, whichever occurred first. Radiographic PD would be evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST) v1.1 and Prostate Cancer Clinical Trials Working Group 3 (PCWG3) criteria

	Key secondary:
	

	· To evaluate the impact of Senaparib maintenance on rPFS, compared with the placebo, in mCRPC patients with HRR gene alterations who had not progressed after docetaxel therapy assessed by BICR
	· rPFS assessed by BICR

	· To evaluate the impact of Senaparib maintenance on time to pain progression, compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration who had not progressed after docetaxel therapy
	· Time to pain progression
· Time to pain progression was defined as time from randomization to time point at which worsening in pain was observed for asymptomatic patients and symptomatic patients (at baseline) as follows:
· Pain progression was defined as:
1) For asymptomatic patients at baseline (average brief pain inventory-short form [BPI-SF] worst pain intensity (Item 3) score of 0 and not taking opioids):
· The patient experienced a ≥2 points increase from baseline in average score (7 days) in BPI-SF worst pain intensity (Item 3) observed at 2 consecutive measurements (3 to 4 weeks apart)
or
· Started using opioids for cancer related pain
2) For symptomatic patients at baseline (average BPI‑SF Item 3 score >0 and/or taking opioids):
· The patient experienced a ≥2 points increase from baseline in average score (7 days) in BPI-SF Item 3 observed at 2 consecutive measurements (3 to 4 weeks apart), and an average worst pain score ≥4, and no decrease in average (7 days) opioids dose (analgesic quantification algorithm [AQA] score had dropped ≥1 point from the initial value [2 points or more])
or
· Increasing in the average (7 days) opioids dose use measured as 1 or more points increase (or at least 2 points increase if the initial value was 0) in AQA score from baseline observed at 2 consecutive measurements (3 to 4 weeks apart)
· In this study, pain progression would be assessed by patients’ responses to BPI-SF Item 3 and analgesics usage (AQA scores) which were both assessed by patients daily for 7 consecutive days. Data of at least 4 days of the 7 days were required and would be used to determine average BPI-SF Item 3 score or AQA score

	· To evaluate the impact of senaparib maintenance on time to the first symptomatic skeletal related events (SSRE), compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration who had not progressed after docetaxel therapy
	· [bookmark: OLE_LINK10][bookmark: OLE_LINK11]Time from randomization to the first SSRE
· An SSRE was defined by any of the following or a combination: 
· Use of radiation therapy to prevent or relieve skeletal symptoms.
· Occurrence of new symptomatic pathological bone fractures (vertebral or nonvertebral). Radiologic documentation was required.
· Occurrence of spinal cord compression. Radiologic documentation required.
· Orthopedic surgical intervention for bone metastasis.

	· To evaluate the impact of Senaparib maintenance on overall survival (OS), compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration who had not progressed after docetaxel therapy
	· OS
· OS was defined as the time from randomization to death from any cause.

	Other secondary:
	

	· To evaluate the impact of Senaparib maintenance on second progression (PFS2), compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration and HRR gene alterations who had not progressed after docetaxel therapy
	· PFS2
· PFS2 was defined as time from randomization to second progression by investigator assessment of radiological/clinical progression or death from any cause, whichever occurs first.

	· To evaluate the impact of Senaparib maintenance on time to pain progression, compared with the placebo, in mCRPC patients with HRR gene alterations who had not progressed after docetaxel therapy
	· Time to pain progression

	· To evaluate the impact of Senaparib maintenance on time to the first SSRE, compared with the placebo, in mCRPC patients with HRR gene alterations who had not progressed after docetaxel therapy
	· Time from randomization to the first SSRE

	· To evaluate the impact of Senaparib maintenance on OS, compared with the placebo, in mCRPC patients with HRR gene alterations who had not progressed after docetaxel therapy
	· OS

	· To evaluate the impact of Senaparib maintenance on rPFS assessed by the investigator, compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration and HRR gene alterations who had not progressed after docetaxel therapy
	· rPFS assessed by the investigator

	· To evaluate the impact of Senaparib maintenance on time to prostate-specific antigen (PSA) progression, compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration and HRR gene alterations who had not progressed after docetaxel therapy
	· Time to PSA progression
· PSA progression was defined as: 
1) No decline from baseline: PSA progression ≥25% increase and ≥2 ng/mL increase from baseline beyond 12 weeks; 
2) After decline from baseline: record the time from randomization to first PSA increase that is ≥25% and ≥2 ng/mL above the nadir, and which was confirmed by a second value ≥3 weeks later.

	· [bookmark: _Hlk38035793]To evaluate the impact of Senaparib maintenance on radiographic response rate assessed by BICR, compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration and HRR gene alterations who had measurable lesion and have not progressed after docetaxel therapy
	· Objective response rate (ORR) according to RECIST v1.1 assessed by BICR
· ORR is defined as the proportion of patients who had a partial response (PR) or complete response (CR) to study drug therapy

	· To evaluate the impact of Senaparib maintenance on radiographic response rate assessed by the investigator, compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration and HRR gene alterations who had measurable lesion and had not progressed after docetaxel therapy
	· ORR according to RECIST v1.1 assessed by the investigator

	· To evaluate the impact of Senaparib maintenance on PSA response rate, compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration and HRR gene alterations who had not progressed after docetaxel therapy
	· PSA response rate according to PCWG3 criteria assessed by central laboratory
· PSA response is defined as a decline of ≥30% or ≥50% from baseline which should be confirmed on next consecutive measurements (3 to 4 weeks apart).

	· To evaluate the safety of Senaparib maintenance, compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration and HRR gene alterations who had not progressed after docetaxel therapy
	· Safety: Adverse events (AEs), vital signs, physical examination, 12-lead electrocardiogram (ECG), and laboratory tests (including hematology, serum chemistry, urinalysis, and coagulation parameters)

	· To characterize the pharmacokinetics (PK) of Senaparib based on a population PK (PopPK) modeling approach
	· PK characteristics of Senaparib based on PopPK modeling approach, with the available data

	Exploratory:
	

	· To evaluate the efficacy and safety of Senaparib maintenance, compared with the placebo, in mCRPC patients with HRR gene alterations other than BRCA1/2 who had not progressed after docetaxel therapy
	· rPFS, time to pain progression, Time from randomization to the first SSRE, OS, PFS2, time to PSA progression, ORR, PSA response rate and safety characteristics

	· To evaluate the impact of Senaparib maintenance on docetaxel rPFS, compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration and HRR gene alterations who had not progressed after docetaxel therapy assessed by BICR
	· Docetaxel rPFS assessed by BICR
· Docetaxel rPFS was defined as the time from the first dose of docetaxel to the date of first radiographic PD assessed by BICR or death from any cause after study drug treatment, whichever occurs first.

	· To explore the impact of Senaparib maintenance on Health-Related Quality of Life (HRQoL) by using BPI-SF, Functional Assessment of Cancer Therapy-Prostate (FACT-P), and EuroQoL-5 dimensional questionnaire-5 level (EQ-5D-5L), compared with the placebo, in mCRPC patients with BRCA1/2 gene alteration and HRR gene alterations who had not progressed after docetaxel therapy
	· Derived from BPI-SF:
· Pain severity
· Pain interference 
· Derived from FACT-P: 
· Physical Well-Being (PWB)
· Functional Well-Being (FWB)
· Prostate cancer subscale (PCS) 
· Trial Outcome Index (TOI) 
· FACT-P total
· FACT Advanced Prostate Symptom Index (FAPSI)-6
· Derived from EQ-5D-5L: 
· EuroQoL (EQ) visual analogue scale (VAS) score
· EQ-5D-5L index

	· To explore the exposure-response relationships of Senaparib, if data permit
	· The relationships between Senaparib exposure and efficacy as well as safety endpoints

	· To explore the relationship between Senaparib plasma concentrations and ΔΔQTc values
	· The relationship between Senaparib plasma concentrations and ΔΔQTc values

	· To compare the plasma HRR gene alteration status in patients with evaluable results from tumor tissue samples, with the available data
	· Comparison of HRR gene alteration status between plasma derived circulating tumor DNA (ctDNA) and tumor tissue derived DNA

	· To explore the correlation between anti-tumor activity and genetic alterations other than HRR genes, with the available data
	· Correlation between efficacy and genetic alterations other than HRR gene

	· To compare the plasma HRR gene alteration status between central laboratory and other Next-Generation Sequencing (NGS) assay
	· Comparison of plasma HRR gene alteration status between central laboratory and other NGS assay

	· To explore research into factors (such as tumor response assessed by investigator according to RECIST 1.1 at time of sampling, metastatic site, et al.) that might influence the ctDNA detection, with the available data
	· [bookmark: OLE_LINK30][bookmark: OLE_LINK31]Evaluation of ctDNA amount and HRR positive rate

	· To explore the safety and efficacy of Senaparib in patients switching to Senaparib
	· ORR according to RECIST v1.1 assessed by investigator
· PFS2 was defined as time from initiation of open-label Senaparib to second progression by investigator assessment of radiological/clinical progression or death from any cause, whichever occurs first.
· Safety: AEs, vital signs, physical examination, ECG, and laboratory tests (including hematology, serum chemistry, urinalysis)

	Note: This report referred to protocol version 4.0, dated 19 Nov 2021, applicable to Korea, Spain, and Taiwan. For other countries: Australia and Italy referred to protocol version 1.0, dated 24 Feb 2021; France referred to protocol version 1.1, dated 12 Oct 2021; United States referred to protocol version 2.0, dated 01 Jun 2021; Belgium referred to protocol version 3.0, dated 16 Jul 2021.Protocol version 4.2 was submitted to Germany but not approved by the time of study termination.

	Study Design:  
This was a randomized, double-blinded, placebo-controlled, multicenter, Phase II study in mCRPC patients with HRR gene alterations who achieved PR, CR, or stable disease (SD) to docetaxel therapy to evaluate the anti-tumor activity and safety of Senaparib. 
Approximately 285 patients were planned to be enrolled into the study which includes screening (part 1 and part 2), treatment period, end of treatment (EOT) visit, and follow-up period. Patients were planned to be randomized in a 2:1 ratio to receive either Senaparib (190 patients) or placebo (95 patients), respectively. The randomization would be stratified by two factors: at least one of the two genes (BRCA 1 and BRCA2 mutation status (yes vs. no) and response (CR/PR according to RECIST 1.1 and PCWG3) to docetaxel therapy after the last treatment (yes vs. no). Taking into account the impact of the market authorization of other PARP inhibitors on the recruitment of patients with either BRCA or other HRR gene alterations, a recruitment capping of 125 patients (around 44%) with HRR gene alterations other than BRCA1/2 would be applied, to reflect the real-world epidemiologic distribution of mCRPC patients. Patients would have started study drug 2 to 8 weeks after the last dose of docetaxel. 
· The screening (part 1) period was 240 days to 29 days before the date of the first dose of study drug.
· The screening (part 2) period was 28 days before the date of the first dose of study drug.
· [bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: _Hlk51926769]During the treatment period, eligible patients were planned to receive either single agent of Senaparib at a dose of 100 mg once daily (QD) or placebo QD, continuously on a 4-week cycle until 20 cycles of treatment, radiographic PD assessed by BICR until the primary rPFS analysis (and after the date of data cut-off [DCO] for the primary analysis, radiographic progression as assessed by the investigator), unacceptable adverse events (AEs), withdrawal of consent, loss to follow-up, death, or termination of the study (whichever occurs first). EOT visit was planned to occur within 7 days after the last dose of study drug, except for loss to follow-up, withdrawal of consent and death. 
· The follow-up period included a safety follow-up and survival follow-ups. After the last dose, patients were required to undergo a safety follow-up on the 30th day (±7 days) and a survival follow‑up every 12 weeks (±14 days) until up to 2 years (defined as 104 weeks from the first survival follow‑up), withdrawal of consent, loss to follow-up, death, or termination of the study (whichever occurs first). For patients who discontinued the study treatment before radiographic PD assessed by BICR (e.g., patients discontinued the study drug due to unacceptable AEs), survival follow-ups were planned every 12 weeks (±14 days) after radiographic PD assessed by BICR until up to 2 years, withdrawal of consent, loss to follow-up, death, or termination of the study (whichever occurs first).
· [bookmark: OLE_LINK5]For patients who discontinued the study drug before radiographic PD assessed by BICR (e.g., patients discontinued the study drug due to unacceptable AEs), they would continue to receive tumor assessment until radiographic PD assessed by BICR (and after the date of DCO for the primary analysis, radiographic progression assessed by investigator), withdrawal of consent, loss to follow-up, death, or termination of the study (whichever occurs first). For patients who discontinued the study drug before radiographic PD assessed by investigator (e.g., patients discontinued the study drug due to unacceptable AEs), additional one tumor assessment would be performed before the patient starts new anti-tumor therapy or withdraws the consent, if the last image of the patient was more than 4 weeks ago. For patients without radiographic PD assessed by BICR after treatment period, PSA assessment by central lab would be performed until radiographic PD assessed by BICR (and after the date of DCO for the primary analysis, radiographic progression as assessed by the investigator), withdrawal of consent, loss to follow-up, death, or termination of the study (whichever occurs first).
· Subsequential optional open-label Senaparib therapy: randomized study treatment was planned until objective radiographic progression as assessed by BICR. Upon BICR progression, unblinded patients randomized to the placebo control arm were to be given the option to switch to receiving open‑label Senaparib treatment at dose of 100 mg once daily until progression again as assessed by the investigator, unacceptable AEs, withdrawal of consent, loss to follow-up, death, or termination of the study (whichever occurs first). 
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Radiologic assessments included both bone scans and computed tomography (CT)/magnetic resonance imaging (MRI) and were scheduled every 8 weeks (±7 days). All imaging assessments (including unscheduled visit scans) were sent to central reader on an ongoing basis and analysis by BICR was to be triggered upon investigator‑assessed progression. The confirmation of PD results of BICR were reported back to sites in a timely manner. Since the primary analysis of the study was based on BICR, it was important that study treatment and imaging assessments continued until PD assessed by BICR. For this same reason, PSA rised, without evidence of radiographic progression, was strongly discouraged as a criterion to stop treatment or to start a new systemic anti-prostate cancer therapy. The occurrence of a SSRE alone, in the absence of PD, was discouraged as a reason to discontinue treatment or to initiate new systemic anti-cancer therapy.
There was no plan for BICR to read any scans dated after the date of DCO for the primary analysis. There was no need to request confirmation of PD assessed by BICR after this time point, and the radiographic progression assessed by investigator would prevail.
Upon documentation of radiographic PD assessed by BICR before the primary rPFS analysis, or after the primary rPFS analysis based on investigator-assessed radiographic progression, receipt of subsequent anti‑cancer therapies were allowed at the investigator’s discretion and would be recorded.

	Number of Patients (planned and analyzed):
Approximately 285 patients were planned to be enrolled in this study.
A total of 71 patients were screened in the study, and due to early study termination decided by the sponsor, all patients were screened failed, none of the patients were randomized on the study for study treatment.

	Diagnosis and Main Criteria for Inclusion and Exclusion:
Inclusion criteria
Patients had to meet all the following criteria for inclusion in the study (* was for screening part 1, all criteria for screening part 2):
1. *Patients voluntarily participated in this clinical study. Be willing and able to provide written informed consent form (ICF) prior to any study activity. 
2. *Male ≥18 years of age on the day of signing the ICF.
3. *Patients had histologically or cytologically confirmed prostate adenocarcinoma.
4. [bookmark: OLE_LINK16]Patients had received and failed at least one novel hormonal agent (NHA, such as abiraterone, enzalutamide, etc.). In addition, patients were allowed to have received and failed up to one novel hormonal therapy in mCRPC stage. Treatment failure was judged by the investigator. 
5. Patients confirmed by investigator to be at mCRPC stage when starting the immediate prior treatment with docetaxel. Metastatic disease documented by positive bone scan or metastatic lesions on CT or MRI. Metastatic lesions did not include disease spread to local pelvic lymph nodes or local disease recurrence (e.g., bladder and rectum). 
6. Surgically or medically castrated, with serum testosterone levels of ≤50 ng/dL (≤1.73 nmol/L). If the patient was being treated with luteinizing hormone-releasing hormone (LHRH) agonists/antagonists (patient who had not undergone orchiectomy), this therapy must be continued throughout the study.
7. Completed at least 6 cycles and a maximum of 8 cycles of immediate prior treatment with docetaxel (3 weeks a cycle) or completed at least 9 cycles and a maximum of 12 cycles of immediate prior treatment with docetaxel (2 weeks a cycle) with no evidence of PD after last docetaxel treatment. 
The investigator checked whether the patient had PD according to the following four criteria, taking the baseline of docetaxel treatment as reference (if there is no radiographic tumor evaluation at baseline, the earliest tumor assessment after the first dose of docetaxel served as reference). Patients were not enrolled if they meet any of the four criteria for PD. 
a. Radiographic soft-tissue lesions progression according to RECIST v1.1.
b. Radiographic bone progression according to PCWG3 criteria. Bone progression = appearance of 2 or more new lesions (only positivity on the bone scan defines metastatic disease to bone). Ambiguous results were confirmed by other imaging modalities (e.g., CT or MRI). The patient with a bone scan referred to as a superscan showing an intense symmetric activity in the bones at screen was not eligible.
c. PSA progression according to PCWG3 criteria. PSA progression is defined as: PSA progression ≥25% increase and ≥2 ng/mL increase from baseline of docetaxel treatment beyond 12 weeks, and which was confirmed by a second value ≥3 weeks later. 
d. Clinical PD judged by investigator, including but not limited to skeletal‑related events (SREs, e.g., asymptomatic or symptomatic fractures, surgery or radiation therapy to bone, or spinal cord compression), tumor related pain progression and other tumor related symptoms or signs.
8. Documented germline/somatic mutation in at least one of the homologous recombination repair genes, including BRCA1, BRCA2, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, RAD51B, RAD51C, RAD51D, and RAD54L that was predicted to be deleterious or suspected deleterious (known or predicted to be detrimental/lead to loss of function) assessed by central laboratory using validated NGS test from blood samples.
9. Patients had adequate organ functions, as indicated by the following laboratory values (had not received blood transfusion, apheresis infusion, erythropoietin, granulocyte colony‑stimulating factor (G-CSF), and other relevant medical support within 14 days before the administration of study drug):
a. Hemoglobin ≥9.0 g/dL.
b. Absolute neutrophil count (ANC) ≥1.5×109/L.
c. Platelet count ≥100×109/L.
d. Total bilirubin (TBIL) ≤1.5×institutional upper limit of normal (ULN) (for patients with Gilbert’s syndrome, total bilirubin (TBIL) ≤3×ULN was required)).
e. Aspartate aminotransferase (AST) (serum glutamic oxaloacetic transaminase [SGOT])/alanine aminotransferase (ALT) (serum glutamic pyruvate transaminase [SGPT]) ≤3×institutional ULN unless liver metastases were present in which cases, they were ≤5×ULN.
f. [bookmark: OLE_LINK25][bookmark: OLE_LINK28]Creatinine clearance ≥45 mL/min estimated using the Cockcroft-Gault equation.
g. International normalized ratio (INR), prothrombin time (PT), and activated partial thromboplastin time (APTT) ≤1.5×ULN. It was not applicable for patients with Gilbert’s syndrome, whose enrollment was discussed with the sponsor. The INR only applied to patients who did not receive therapeutic anti-coagulation.
10. [bookmark: OLE_LINK17][bookmark: OLE_LINK18]Planned start of first dose of study drug 2 to 8 weeks after the last dose of docetaxel.
11. Patients had an Eastern Cooperative Oncology Group (ECOG) performance status of 0 to 2.
12. Patients had a life expectancy of at least 16 weeks.
13. Male patients must use a condom during treatment and for 3 months after the last dose of study drug when having sexual intercourse with a woman of childbearing potential. Female partners of male patients should also use an acceptable method of contraception if they were of childbearing potential.
Exclusion criteria
Patients who met any of the following exclusion criteria were not included in the study (* was for screening part 1, all criteria for screening part 2):
1. Previous allogenic bone marrow transplant or double umbilical cord blood transplantation (dUCBT).
2. In mCRPC stage, any prior systemic therapy except for immediate prior treatment with docetaxel, NHA or necessary ADT with LHRH agonists/antagonist for mCRPC.
3. Patients with a known hypersensitivity to Senaparib or any of the component of Senaparib.
4. Patients who had other new malignancies within 2 years prior to the first dose of Senaparib were excluded, except for radically treated basal or squamous cell skin cancer. Patients with other malignancies which had been treated with no relapse within 2 years could be enrolled.
5. Initiated bisphosphonate/denosumab therapy or adjusting bisphosphonate/denosumab dose/regimen within 28 days prior to the first dose of study drug. Patients on a stable bisphosphonate/denosumab regimen were eligible and might continue.
6. Patients who had received chemotherapy (except for docetaxel), targeted therapy, immunotherapy, endocrine therapy (except for necessary ADT with LHRH agonists/antagonist for mCRPC), anti‑tumor Chinese herbal medicine or proprietary Chinese medicine treatment or other anti‑cancer systemic treatment within 5 half-lives or 28 days (whichever is longer), prior to the first dose of study drug.
7. Patients who had any acute toxicities due to prior chemotherapy and/or radiotherapy that were >2 Grade per National Cancer Institute-Common Terminology Criteria for Adverse Events (NCI-CTCAE) v5.0 with the exception of alopecia.
8. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Patients who had participated in a study of an investigational agent and received study therapy or used an investigational device within 28 days of the first dose of study drug. For investigational drugs, the washout period should be 5 half-lives or 28 days whichever is longer.
9. Patients who had received strong inhibitors/inducers of CYP3A4 which could not be discontinued 21 days prior to the first dose of study drug and withheld throughout the study drug treatment. Patients received phenobarbital/enzalutamide required a 5-week washout prior to the first dose of study drug. 
10. Patients who had undergone a major surgery or radical radiotherapy within 28 days prior to the first dose of study drug, or had undergone a palliative radiotherapy within 14 days prior to the first dose of study drug.
11. Patients with MDS or AML, or with clinical features suggestive of MDS or AML.
12. Patients with serious acute or chronic infections, including:
a. Patients with an uncontrolled acute infection, or an active infection requiring systemic treatment, or patients who had received systemic antibiotics within 14 days prior to the first dose of study drug. Besides, Coronavirus Disease 2019 (COVID-19) patients with no symptoms of COVID-19 for at least 14 days prior to the first dose of study drug could be enrolled.
b. Patients who had a known history of human immunodeficiency virus (HIV) infection and/or acquired immunodeficiency syndrome. Patients with unknown HIV infection status who were unwilling to undergo HIV testing were not enrolled in the study.
c. Patients who had known active hepatitis B or C. Patient with hepatitis B surface antigen (HBsAg) or hepatitis C virus (HCV) antibody positive test results during screening was further tested for hepatitis B virus (HBV) DNA titer (excluding patients with an HBV DNA titer of more than 2000 IU/ml) or HCV RNA (excluding patients with an HCV RNA concentration exceeding the lower detection limit of the assay) to exclude active hepatitis B or hepatitis C infection requiring treatment. HBV carriers, patients with stable hepatitis B infection after drug treatment (HBV DNA titer not exceeding 2000 IU/mL), and HCV infected patients who received treatment and achieved sustained virologic response (SVR) for at least 12 weeks could be enrolled.
13. Patients who had acute myocardial infarction, unstable angina, stroke, or transient ischemic attack within 6 months prior to the first dose of study drug; patients who had congestive heart failure (New York Heart Association [NYHA] Classification Class ≥II); patients who had severe or uncontrolled hypertension, arrhythmia.
14. Patients with known and symptomatic brain metastasis. Patients with asymptomatic, treated, stable brain metastases without steroids for at least 28 days were eligible for study entry. A radiographic imaging to confirm the absence of brain metastases was not required. 
15. Patients with symptomatic or impending spinal cord compression, unless appropriately treated for this and clinically stable and asymptomatic for 28 days prior to the first dose of study drug.
16. Patients who were unable to swallow a whole capsule. Patients had gastrointestinal illnesses that clinically and significantly affected the absorption of oral medication of study drug, e.g., ulcerative colitis, Crohn’s disease, chronic diarrhea with malabsorption, intractable nausea and vomiting, or had a surgical procedure which affected gastrointestinal absorption at discretion of investigators.
17. Patients who had received a live virus or bacterial or RNA vaccination within 28 days prior to the first dose of study drug.
18. Patients had a history of alcoholism or drug abuse within 2 years, and alcoholism and drug abuse would be assessed at the discretion of investigator.
19. [bookmark: OLE_LINK3]Patients considered a high risk due to a serious, uncontrolled medical disorder, non-malignant systemic disease at discretion of investigators. Examples included but not limited to, uncontrolled grand mal seizures, hepatic sclerosis, superior vena cava syndrome, extensive interstitial bilateral lung disease or any psychiatric disorder that prohibit obtaining ICF. 
20. *Patients were unable or unwilling to abide by the study protocol or cooperate fully with the investigator or designee.

	Test Product, Dose and Mode of Administration, and Lot Number(s):
Test Product: Senaparib capsule
Dose: 100 mg (20 mg×5 capsules), once daily 
Mode of Administration: Oral
Lot Number: Not applicable as no patients were randomized and no study drugs were dispensed during the study

	Control Product, Dose and Mode of Administration, and Lot Number(s):  
Control Product: Placebo capsule
Dose: 100 mg (20 mg×5 capsules), once daily 
Mode of Administration: Oral
Lot Number: Not applicable as no patients were randomized and no study drugs were dispensed during the study

	Duration of Treatment:  
The study drug was to be administrated continuously on a 4-week cycle until 20 cycles of treatment, radiographic PD assessed by BICR until the primary rPFS analysis (after the date of DCO for the primary analysis, radiographic progression as assessed by the investigator), unacceptable AEs, withdrawal of consent, loss to follow-up, death, or termination of the study (whichever occurs first).

	Criteria for Evaluation:  
Efficacy: 
Efficacy assessments included rPFS assessment, tumor imaging assessment (including CT and MRI), PFS2 status, PSA assessment, time to pain progression assessment, time to SSRE occurrence, and tumor assessments in patients switching to Senaparib treatment.
Pharmacokinetics:
Blood samples were planned to be collected at specified time points for PK assessment. The PK testing was performed for the determination of plasma concentrations of Senaparib. 
Safety: 
Safety assessments included monitoring of adverse events (AEs), clinical safety laboratory assessments, physical examination findings, vital signs measurements, ECG findings, Eastern Cooperative Oncology Group (ECOG) performance status.
Exposure-Response: 
The relationships between Senaparib exposure and efficacy as well as safety endpoints were planned to be explored, as data permit.
Concentration-QT:
A pre-specified linear mixed effect concentration-QTc model was planned to be used as the primary analysis to explore the relationship between Senaparib plasma concentrations and ΔΔQTc values. This analysis was planned to be designed to exclude the mean effect as large as 20 msec.
Quality of life:
Three questionnaires (including brief pain inventory-short form, functional assessment of cancer therapy‑prostate, and EuroQoL-5-dimensional questionnaire-5 level) were planned to be collected to evaluate quality of life.

	Statistical Methods:
Sample size: 
Sample size calculation was based on two-sample log rank test in patients with BRCA1/2 gene alteration. Assumed the median rPFS for placebo after 6-cycle docetaxel treatment was 4.9 months and the maintenance treatment with Senaparib would prolong the median rPFS to 12.4 months, resulting in an HR of 0.435. A sample size of 160 BRCA mutated patients (96 rPFS events, ~60% maturity) would provide more than 95% power to detect this difference at 1-sided 0.025 significance level. 
Assuming the proportion of BRCA1/2 gene alteration was around 56% among all 13 HRR gene alterations, the total sample size was then calculated as 285, comprising of 160 BRCA1/2 mutated population and 125 other HRR mutated population. At the final analysis, a cumulative of around 190 rPFS events (~67% maturity) would be observed in all HRR gene alteration population.
The recruitment period was estimated as around 25 months with a futher follow-up of around 6 months.
The median rPFS estimate for docetaxel mainly came from the CHEIRON study, in which the data of docetaxel as first-line chemotherapy for patients with mCRPC were collected. Only patients who survived at least 6-cycle treatment were selected and a conservative median rPFS of 4.9 months were then derived. A few other sources were also referred to, including FIRSTANA study, CATS database and ABIDO-SOGUG trial. For Senaprib, the PROfound study results were further used to come up with a conservative estimate of 12.4 month.
Datasets: 
For the purposes of analysis, datasets were defined in Table 1.
[bookmark: _Ref108017112]Table 1 Datasets
	Dataset
	Description

	Full analysis set (FAS)
	All randomized patients regardless of taking any treatment. Three populations were further developed:
· FAS-BRCA: in patients with BRCA1/2 gene alteration
· FAS-HRR: in patients with any HRR gene alteration
· FAS-OHRR: in patients with any HRR gene alteration other than BRCA1/2

	Per protocol set (PP)
	A subset of FAS, excluding patients with major protocol deviations that significantly affect efficacy evaluation. Three populations were further developed:
· PP-BRCA: in patients with BRCA1/2 gene alteration
· PP-HRR: in patients with any HRR gene alteration
· PP-OHRR: in patients with any HRR gene alteration other than BRCA1/2

	Safety set (SS)
	All patients who took treatment for at least once and had subsequent safety evaluation. Three populations were further developed:
· SS-BRCA: in patients with BRCA1/2 gene alteration
· SS-HRR: in patients with any HRR gene alteration
· SS-OHRR: in patients with any HRR gene alteration other than BRCA1/2

	PK set (PKS)
	All patients who had evaluable PK data. Patients with major protocol deviations that significantly affect PK evaluation would be removed from PK dataset.



Efficacy analyses: 
The efficacy analyses were based on the FAS and PP (a subset of FAS). Kaplan-Meier method was planned used to analyze rPFS and draw survival curves. Median rPFS together with its 95%CI was to be estimated. Depending on data, 6, 12, 18 and 24-month rPFS rates were planned to be estimated with 95%CI. Stratified log rank test was planned to use to compare the rPFS and docetaxel rPFS between Senaparib and placebo, with two stratification factors at least one of the two genes (BRCA1 and BRCA2) mutation status and response (CR/PR according to RECIST 1.1 and PCWG3) to docetaxel therapy after the last treatment. Stratified COX model was planned to use to estimate the corresponding hazard ratios as well as 95%CI.
Sensitivity analysis for rPFS included but was not limited to:
· Without stratification factors
· Using rPFS assessed by investigator
Subgroup analysis was planned to further support the primary rPFS analysis. A few baseline characteristics and biomarkers which might potentially affect the prognosis of mCRPC patients were selected:
· Age group, race, region, ECOG performance status, response status after Docetaxel treatment (PR/CR/SD), BRCA mutation status and other baseline gene mutation status.
· rPFS would also be analyzed following the ITT estimand as supportive analysis.
The same analysis would be followed for docetaxel rPFS, time to PSA progression, time to pain progression, time to the first SSRE, PFS2, and OS. 
Response rate would be estimated, and its 95%CI would be calculated using Clopper-Pearson method. Between group comparison would be done using chi-square test.
Pharmacokinetics analyses:
The PK analyses were based on the PKS. The plasma concentration data of Senaparib from this study was to be analyzed using a non-linear mixed effect modeling (NONMEM) approach and might also be pooled with data from other studies to characterize the PK of Senaparib in mCRPC patients with HRR gene alterations who had not progressed after docetaxel therapy.
Safety analyses:
All safety data (including vital signs, physical examination, 12-lead ECG, and laboratory tests) was to be analyzed in the SS.
The AEs was to be coded according to the MedDRA and graded according to the NCI-CTCAE v5.0 or higher. TEAEs would be summarized by preferred term, system organ class, NCI-CTCAE severity grading, and relationship to the study drug. In addition, serious adverse event (SAEs), Grade ≥3 AEs, treatment related adverse events (TRAEs), and AEs leading to the termination or suspension of the study drug would be summarized accordingly. 
A TEAE was defined as (regardless of intensity):
· Any AE that occurred on or after treatment initiation.
· Any AE that occurred before treatment initiation but worsened on or after treatment initiation.
All laboratory tests, vital sign, physical examination, and ECG would be summarized by each visit. Shift table of clinical evaluation at baseline to post-baseline would be provided when appropriate.

	Patient Disposition:
Overall, 71 patients signed the ICF and were screened, 10 of them passed the part 1 screening, and none of them passed part 2 screening. All these 71 patients were screened failed due to the early study termination decided by the sponsor. No patient was randomized on the study for study treatment.

	Demography and Baseline Characteristics:
The demography and baseline characteristics were showed as below:
	AGE
	 
	 

	AGE
	Mean
	71

	
	Standard deviation
	7.7

	
	Minimum
	53

	
	Maximum
	88

	
	Median
	71

	Total
	
	71



	RACE
	Number
	Percentage

	Missing
	27
	38.03%

	Asian
	29
	40.85%

	Unknown
	1
	1.41%

	White
	14
	19.72%

	Total
	71
	100.00%



	ETHNIC
	Number
	Percentage

	Missing
	27
	38.03%

	Caucasian
	1
	1.41%

	Chinese
	15
	21.13%

	European
	2
	2.82%

	Hispanic or Latino
	3
	4.23%

	Korean
	10
	14.08%

	Not Hispanic or Latino
	9
	12.68%

	Unknown
	3
	4.23%

	White
	1
	1.41%

	Total
	71
	100.00%



There were 10 patients showed positive for clinically significant mutation at screening. Four of them had germline BRCA2 mutations, and one patient had both germline and somatic BRCA2 mutations. The HRR gene test results for these 10 patients were showed as below:
	Patient ID
	Gene
	Amino Acid Change
	Clinical Interpretation
	Variant origin

	KR008001
	BRCA2
	p.Ile1859fs
	Pathogenic
	Germline

	TW004001
	RAD51D
	p.Lys91fs
	Pathogenic
	Germline

	KR008002
	BRCA2
	p.Gln3026*
	Pathogenic
	Germline

	TW002002
	BRCA2
	p.Ser1722fs
	Pathogenic
	Germline

	TW006004
	CDK12
CDK12
	p.Leu123fs
p.Gln612*
	Likely Pathogenic
Likely Pathogenic
	Somatic
Somatic

	TW006006
	BARD1
CDK12
CDK12
	p.Asp172fs
p.Phe988fs
p.Thr1463fs
	Likely Pathogenic
Likely Pathogenic
Likely Pathogenic
	Somatic
Somatic
Somatic

	TW004011
	BRIP1
	p.Ile504fs
	Pathogenic
	Somatic

	KR001002
	BRCA2
BRCA2
	p.Glu1245*
p.Thr933fs
	Likely Pathogenic
Pathogenic
	Somatic
Germline

	KR004004
	BRCA2
	p.Arg2494*
	Pathogenic
	Germline

	KR007002
	CDK12
	p.Leu828fs
	Likely Pathogenic
	Somatic

	Note： ‘*’ means ‘stop codon’; ‘fs’ means ‘frameshift’.




	Efficacy Results: 
Not applicable
Pharmacokinetic Results:
Not applicable

	Safety Results:
Not applicable

	Conclusions: 
There were 71 patients signed the ICF and were screened, 10 of them passed the part 1 screening, and none of them passed part 2 screening. However, all these 71 patients were screened failed due to the early study termination decided by the sponsor. Due to all patients were screened failed and no patient was randomized to receive the study drug, no relevant result was available for this study.

	Date and version of this Report: 25 Jul 2022; Version 1.0



[bookmark: _Toc498859909][bookmark: _Toc57775495]Final	24	25 Jul 2022
