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EXECUTIVE SUMMARY 

This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) Rubraca (rucaparib) is necessary to 
ensure the benefits of this product outweigh its risks.  Clovis Oncology, Inc. (Clovis) submitted a New 
Drug Application (NDA 209115) for Rubraca with the proposed indication as monotherapy for the 
treatment of patients with deleterious BReast CAncer (BRCA) mutation (germline and/or somatic) 
associated advanced ovarian cancer who have been treated with two or more chemotherapies. An FDA 
approved companion diagnostic test is available and should be used for the safe and effective use of 
Rubraca for this indication. The risks associated with the use of Rubraca for which a REMS is being 
evaluated include Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML). The applicant did 
not submit a proposed REMS or risk management plan with this application.    

DRISK and the Division of Oncology Products 1 (DOP1) agree that a REMS is not needed to ensure the 
benefits of Rubraca outweigh its risks. DOP1 has decided that the safety of Rubraca is acceptable for this 
patient population that has unmet medical need. The label has Warnings and Precautions to address the 
potential risk of MDS/AML with instructions to monitor complete blood count at baseline and monthly 
thereafter. A Patient Package Insert to accompany product labeling is proposed by the Applicant to 
provide patients with the information of the potential risk of MDS/AML. 

1 Introduction 
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the NME Rubraca (rucaparib) is necessary to ensure the benefits of this 
product outweigh its risks.  Clovis submitted a New Drug Application (NDA 209115) for Rubraca with the 
proposed indication as monotherapy for the treatment of patients with deleterious BRCA mutation 
(germline and/or somatic) associated advanced ovarian cancer who have been treated with two or more 
chemotherapies. This application is under review in the DOP1. Clovis did not submit a proposed REMS or 
risk management plan with this application. 

The indication is  under accelerated approval based on  response rate (ORR) 
and duration of response (DOR).  continued approval for this indication may be contingent 
upon verification and description of clinical benefit in confirmatory trials.a  

2 Background 
2.1 PRODUCT INFORMATION 
Rubraca (rucaparib), a NME, is a targeted small molecule inhibitor of Poly (ADP-Ribose) Polymerase 
(PARP) enzymes, including PARP-1, PARP-2, and PARP-3, which play a role in DNA repair. Rubraca is  
proposed  as monotherapy for the treatment of patients with deleterious BRCA mutation (germline 
and/or somatic) associated advanced ovarian cancer who have been treated with two or more 
chemotherapies. A PARP inhibitor is thought to help the body slow the disease’s progression by helping 

                                                           
a Draft Prescribing  Informatioin for Rubraca, November 14, 2016. 
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to prevent cancer cells from repairing themselves after chemotherapy treatment, thereby shrinking 
tumors and delaying tumors growth The recommended dose for Rubraca is 600 mg (two 300 mg tablets) 
taken orally twice daily with or without food. Patients are to continue treatment until disease 
progression or unacceptable toxicity. Rubraca is not currently approved in any jurisdiction.  

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for Rubraca (NDA 209115) relevant to this review:   

• 07/31/2012 Rubraca granted Orphan Drug Designation. 

• 04/03/2015 Rubraca  granted Breakthrough Therapy Designation (BTD). 

• 05/05/2016: NDA 209115 submission for Rubraca as monotherapy for the treatment of patients 
with deleterious BRCA mutation (germline and/or somatic) associated advanced ovarian cancer 
who have been treated with two or more chemotherapies. 

• 10/11/2016: The internal midcycle meeting was held. The medical officers presented that the 
registrational clinical trials demonstrated a meaningful ORR and DOR in patients with significant 
prior treatment. The medical officers also concluded that the safety profile is acceptable for this 
patient population and agreed that a REMS would not be required.b  

• 10/20/2016: A mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on the currently available data, 
there were no safety issues that require a REMS for Rubraca. There is no plan to hold an 
Advisory Committee meeting. 

 

3 Therapeutic Context and Treatment Options 
Ovarian cancer ranks fifth in cancer deaths among women, accounting for more deaths than any other 
cancer of the female reproductive system. A woman’s risk of getting ovarian cancer during her lifetime is 
about 1 in 75. Her lifetime chance of dying from ovarian cancer is about 1 in 100. The American Cancer 
Society estimates 22,280 new cases will be diagnosed and 14,240 deaths from the disease in the US in 
2016.c  

3.1  Description of the Medical Condition  
The breast cancer (BRCA) genes, BRCA 1 and BRCA 2, encode proteins involved in the DNA damage 
repair pathway. Deleterious (germline and/or somatic) mutations of BRCA 1 and BRCA 2 are associated 
with an increased risk of developing ovarian and breast cancers; however, not all mutations are 
considered to be deleterious. The majority of deleterious mutations are protein-truncating mutations.d  

                                                           
b Drs. Bala, S. and Horton, S.,  Mid-Cycle Clinical Review of Rubraca, October 11, 2016 

c www.cancer.org/cancer/ovariancancer/detailedguide/ovarian-cancer-key-statics 

d Drs. Kim,G. and Ison, G. Clinical Review of Lynparza (olaparib NDA 206162), December 2014. 
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A germline mutation is any detectable and heritable variation in the lineage of germ cells. Mutations in 
these cells are transmitted to offspring, on the other hand, those in somatic cells are not.  

It is estimated that the incidence of deleterious germline BRCA mutation (gBRCAm)-associated ovarian 
cancer is about 10-15% of cases of ovarian cancer, corresponding to an annual incidence of 
approximately 2,000 cases per year in the U.S. Patients with gBRCAm-associated ovarian cancer are 
treated no differently than patients without a deleterious mutation, but the presence of a mutations 
appears to be positively correlated with increased survival and responsiveness to chemotherapy.d  

The current standard of care for treatment of advanced ovarian cancer may include a combination of 
surgical debulking and chemotherapeutic regimens consisting of a platinum agent, such as cisplatin or 
carboplatin, with a taxane, such as paclitaxel or docetaxel. Other chemotherapeutic agents used in this 
setting may also include gemcitabine, pegylated liposomal doxorubicin, and topotecan. Adverse events 
such as myelosuppression, gastrointestinal effects, neurotoxicities, and hypersensitivity reactions can be 
severe, and greatly impact patient quality of life. These agents have limited utility due to poor efficacy 
(response rates 20-30%) and are accompanied by significant toxicities that further reduces the ultimate 
therapeutic benefits. 

3.2  DESCRIPTION OF CURRENT TREATMENT OPTION 
In December 2014, Lynparza (olaparib) was granted accelerated approval in the US for treatment of 
gBRCA mutant ovarian cancer patients who had received 3 or more prior chemotherapy regimens. 
Olaparib is a first in class oral PARP inhibitor designed to exploit deficiencies in DNA pathways of BRCA 
mutated cancer cells resulting in cancerous cell death. Inhibition of the PARP enzyme, which is involved 
in the base excision DNA repair pathway, results in lack of DNA repair and cell death in homologous 
recombination (HR) pathways found in BRCA-muted cells. 

The olaparib label has Warnings and Precautions regarding MDS/AML and Pneumonitis, in addition to a 
Medication Guide as part of labeling. Olaparib was also approved without a REMS.e  

 

 

 

 

 

 

 

                                                           
e Lynparza Prescribing Information, December 2014. 
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4 Benefit Assessment 
The efficacy of Rubraca was demonstrated in 106 patients in two multicenter, single-arm, open-label 
clinical trials, Study 1 and Study 2, in patients with advanced BRCA-mutant ovarian cancer who had 
progressed after 2 or more prior chemotherapies. All 106 patients received Rubraca 600 mg orally twice 
daily. Objective response rate (ORR) and duration of response (DOR) were assessed by the investigator 
and independent radiology review (IRR) according to Response Evaluation Criteria in Solid Tumors 
(RECIST) version 1.1.a  

The median age of the patients was 59 years (range 33 to 84), the majority were Caucasian (78%), and 
100% had an Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1. All patients had 
received at least two prior platinum-based chemotherapies and 43% had received 3 or more prior lines 
of chemotherapy. Tumor BRCA mutation status was verified retrospectively in 92% of the patients for 
whom a tumor tissue sample was available by the companion diagnostic FoundationFocus CDxBRCA™ 
test, which is FDA approved for selection of patients for Rubraca treatment. 

Efficacy results are summarized in the table below:a 

 Investigator-assessed 

N=106 

IRR-assessed  

N=106 

Objective Response Rate (95% CI) 54% (44, 64) 42% (32, 52) 

Complete Response 9% 5% 

Partial Response 45% 37% 

Median DOR in months (95% CI) 9.2 (6.6 ,11.6) 6.7 (5.5 ,11.1) 

 

ORR in platinum-refractory patients was 0% (0/7; 95% CI: 0% - 41%) and in platinum-resistant patients 
was 25% (5/20; 95% CI: 9% - 49%) by investigator assessment and 15% (3/20; 95% CI: 3% - 38%) by IRR. 
ORR was similar for patients with a BRCA1 gene mutation or BRCA2 gene mutation. 

The medical officer concluded that there were meaningful ORR results and DOR in patients with 
significant prior treatments who are a molecularly defined population.b 

5 Risk Assessment  
Adverse reactions led to dose reduction or interruption in 62% of patients, most frequently from anemia 
(27%), and fatigue/asthenia (22%). Adverse reactions led to dose discontinuation in 14% of patients, 
most frequently from fatigue/asthenia (2%). The median duration of treatment was 5.5 months (range 
0.1 to 28 months). 
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The following adverse reactions have been identified in < 20% of the 377 patients treated with Rubraca 
600 mg twice daily: dizziness (17%), neutropenia (15%), rash (includes rash, rash erythematous, rash 
maculopapular and dermatitis) (13%), pyrexia (11%), photosensitivity reaction (10%), pruritus (includes 
pruritus and pruritus generalized) (9%), Palmar-plantar erythrodysaesthesia syndrome (2%), and febrile 
neutropenia (1%). 

Myelodysplastic syndrome (MDS)/Acute Myeloid Leukemia (AML) was reported in 2 of 377 (0.5%) 
patients treated with Rubraca. The duration of Rubraca treatment prior to the diagnosis of MDS/AML 
was 57 days and 539 days. Both patients received prior treatment with platinum and other DNA 
damaging agents.a  

Study 338-014b is an ongoing, randomized, blinded, confirmatory trial to evaluate Rubraca versus 
placebo in a maintenance setting following response to platinum.  In this study, AML was reported in 2 
(<1%) patients. One case of AML was fatal which is still blinded. The other AML case unblinded for safety 
report and that patient did receive Rubraca.  The duration of treatment prior to the diagnosis of AML 
was 107 days and 427 days. Both patients had received prior treatment with platinum and other DNA 
damaging agents. 

 

6 Expected Postmarket Use 
Rucaparib will be primarily prescribed by oncologists who are familiar with the management of 
chemotherapeutic toxicities such as myelosuppression. The risk of MDS/AML with rucaparib will be 
addressed in Warnings and Precautions and monitoring guidelines in the proposed labeling.  

7 Risk Management Activities Proposed by the Applicant 
The Applicant did not propose any risk management activities for rucaparib beyond routine 
pharmacovigilance and labeling.  They do propose a Patient Package Insert as part of labeling to inform 
patients regarding the potential risk of MDS/AML.  

8 Discussion of Need for a REMS 
 When evaluating factors of whether a REMS is necessary to ensure that the benefits outweigh the risks 
for rucaparib, DRISK considers patient population, seriousness of the disease, expected benefit of the 
drug, seriousness of known or potential adverse events, and prescribing population. 

The estimated population of women with deleterious BRCA mutation associated ovarian cancer is about 
10-15% of cases of ovarian cancer, corresponding to about 2,000 cases per year in the U.S.  

Patients with advanced ovarian cancer who have been treated two or more chemotherapies have dismal 
outcomes. These patients have diminished treatment-free intervals and response rates, and the benefits 
and continued treatment with conventional chemotherapy often does not out-weigh the risk of 
additional toxicity. The side effects of chemotherapy are cumulative after successive regimens, 
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particularly for myelosuppresion, fatigue, and gastrointestinal disorders. This patient population has 
limited treatment options and represents a group with fatal disease and unmet need. 

The most concerning adverse reaction associated with rucaparib therapy is the development of 
MDS/AML, but the incidence of MDS/AML does not appear to be increased over other agents that 
would be prescribed in this setting, such as alkylating agents, etopside, and olaparib (another PARP 
inhibitor)b. In addition, the prescribing information contains instructions to prescribers regarding the 
need to monitor patients for the development of these conditions. Other toxicities, such as anemia, 
neutropenia, and thrombocytopenia, can be managed through labeling as done for other drugs for the 
treatment of ovarian cancer. 

The prescribing population is limited to oncologists who are familiar with management of the 
hematological and gastrointestinal toxicities associated with chemotherapy. 

9 Conclusion & Recommendations 
Based on the available data, a REMS  is not necessary for Rubraca to ensure the benefits outweigh the 
risks. At the time of this review, evaluation of safety information and labeling was ongoing. Please notify 
DRISK if new safety information becomes available that changes the benefit-risk profile so that this 
recommendation can be reevaluated. 

10 Materials Reviewed 
The following is a list of materials informing this review: 

1.  www.cancer.org/cancer/ovariancancer/detailedguide/ovarian-cancer-key-statics 

2. Lynparza Prescribing Information, December 2014. 

3. Draft Prescribing Information for Rubraca, 11/14/2016. 

4. Clovis.  Clinical Overview for Rubraca: Module 2.5.6,  June 17, 2016. 

5. Drs. Bala, S. and Horton, S. DOP1. Midcycle Clinical Review for Rubraca (NDA 209115) October 11, 
2016. 

6. Drs. Kim,G.  and  Ison,G.  DOP1, Clinical Review of olaparib (NDA 206162), December 2014. 
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