
TEAE                        
Median time to onset 

(95% CI), days
Nausea

Any grade (n=721) 5 (4–5)
Grade ≥3 (n=43) 35 (13–71)

Dysgeusia
Any grade (n=352) 7 (5–9)
Grade ≥3 (n=1) 197 (NA)

ALT/AST increased
Any grade (n=352) 15 (14–15)
Grade ≥3 (n=99) 15 (15–16)

Vomiting
Any grade (n=397) 15 (13–23)
Grade ≥3 (n=40) 42 (14–85)

Asthenia/fatigue
Any grade (n=685) 15 (13–15)
Grade ≥3 (n=90) 53 (37–68)

Decreased appetite
Any grade (n=307) 22 (16–29)
Grade ≥3 (n=19) 85 (25–127)

Diarrhoea
Any grade (n=305) 29 (17–35)
Grade ≥3 (n=15) 31 (11–103)

Constipation
Any grade (n=356) 29 (22–43)
Grade ≥3 (n=15) 120 (81–232)

Abdominal pain
(incl. lower and upper)

Any grade (n=388) 45 (33–56)
Grade ≥3 (n=40) 112 (46–189)

Thrombocytopenia/
platelet count decreased

Any grade (n=245) 52 (43–57)
Grade ≥3 (n=56) 47 (29–63)

Anaemia/haemoglobin
decreased

Any grade (n=395) 56 (53–57)
Grade ≥3 (n=217) 83 (74–85)

Rebecca S. Kristeleit,1 Amit M. Oza,2 Ana Oaknin,3 Carol Aghajanian,4 Anna V. Tinker,5 Olivier Tredan,6 David M. O’Malley,7 Alexandra Leary,8 Gottfried E. Konecny,9 Domenica Lorusso,10 Johanne I. Weberpals,11

Sandra Goble,12 Lara Maloney,12 Terri Cameron,13 Elizabeth M. Swisher,14 Iain A. McNeish,15 Ronnie Shapira-Frommer,16 Jonathan A. Ledermann,1 Robert L. Coleman17

1University College London and UCL Hospitals, London, UK; 2Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada; 3Vall d’Hebron University Hospital, Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; 4Memorial Sloan Kettering Cancer Center, New York, NY, USA; 5BC Cancer Agency, Vancouver, BC, Canada; 6Centre Léon Bérard and University Claude Bernard 
and Groupe d'Investigateurs Nationaux pour l'Etude des Cancers Ovariens (GINECO), Lyon, France; 7The Ohio State University, James Cancer Center, Columbus, OH, USA; 8Gustave Roussy Cancer Center, INSERM U981, and GINECO, Villejuif, France; 9University of California Los Angeles, Santa Monica, CA, USA; 10Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy;

11Ottawa Hospital Research Institute, Ottawa, ON, Canada; 12Clovis Oncology, Inc., Boulder, CO, USA; 13Clovis Oncology UK Ltd., Cambridge, UK; 14University of Washington, Seattle, WA, USA; 15Imperial College London, London, UK; 16Chaim Sheba Medical Center, Tel HaShomer, Israel; 17The University of Texas MD Anderson Cancer Center, Houston, TX, USA Abstract 1002P

Integrated Safety Analysis of the Poly(ADP-Ribose) Polymerase Inhibitor Rucaparib in Patients with Ovarian Cancer in the Treatment and Maintenance Settings

INTRODUCTION
• In the European Union, the poly(ADP-ribose) polymerase (PARP) inhibitor rucaparib is indicated as 

monotherapy for the maintenance treatment of adult patients with platinum-sensitive, relapsed, high-
grade epithelial ovarian, fallopian tube, or primary peritoneal cancer who are in response (complete or 
partial) to platinum-based chemotherapy1*
– Approval was based on the phase 3 study, ARIEL3 (NCT01968213), in which investigator-assessed 

progression-free survival (PFS; primary endpoint) was significantly longer with rucaparib 
maintenance treatment than with placebo in patients with a BRCA1 or BRCA2 (BRCA)-mutated 
carcinoma (hazard ratio [HR], 0.23; 95% confidence interval [CI], 0.16–0.34; P<0.0001), in patients 
with a homologous recombination deficient carcinoma (BRCA mutation + wild-type BRCA and high 
loss of heterozygosity) (HR, 0.32; 95% CI, 0.24–0.42; P<0.0001), and in the intent-to-treat 
population (HR, 0.36; 95% CI, 0.30–0.45; P<0.0001)2

• Rucaparib is also indicated in the European Union as monotherapy treatment of adult patients with 
platinum-sensitive, relapsed or progressive, BRCA-mutated (germline and/or somatic) high-grade 
epithelial ovarian, fallopian tube, or primary peritoneal cancer, who have been treated with ≥2 prior lines 
of platinum-based chemotherapy, and who are unable to tolerate further platinum-based chemotherapy1*
– Approval was based on data from an integrated analysis of the phase 1/2 study, Study 10 

(NCT01482715), and the phase 2 study, ARIEL2 (NCT01891344), in which the objective response rate 
in patients with platinum-sensitive, BRCA-mutated ovarian cancer was 64.6% (95% CI, 53.0–75.0)3

• Here we present an integrated safety analysis of patients with ovarian cancer who were treated with 
rucaparib in Study 10, ARIEL2, and ARIEL3, which served as the basis for the safety population in 
rucaparib’s recently updated European Union label

METHODS
• All patients with epithelial ovarian, fallopian tube, or primary peritoneal cancer who received ≥1 dose of 

rucaparib 600 mg in Study 10, ARIEL2, or ARIEL3 were included in these analyses (visit cutoff, 
31 Dec 2017)
– Study 10: 4-part, phase 1/2 study to determine the recommended dose, efficacy, and 

pharmacokinetics of oral rucaparib monotherapy4

– ARIEL2: 2-part, open-label, phase 2 study to identify patients with ovarian cancer who are most 
likely to benefit from rucaparib monotherapy5

– ARIEL3: randomised, placebo-controlled, double-blind, phase 3 study to evaluate rucaparib as 
maintenance treatment in patients with recurrent ovarian cancer2

– Key patient eligibility criteria for these studies are summarised in Figure 1
• Incidence of any-grade and grade ≥3 treatment-emergent adverse events (TEAEs), median time to 

onset of TEAEs, and discontinuations due to a TEAE were evaluated
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*In the United States, rucaparib is approved (1) as monotherapy for maintenance treatment of adult patients with recurrent epithelial ovarian, fallopian tube, or primary peritoneal cancer who are 
in complete or partial response to platinum-based chemotherapy, and (2) for the treatment of adult patients with deleterious BRCA mutation (germline and/or somatic)–associated epithelial 
ovarian, fallopian tube, or primary peritoneal cancer who have been treated with ≥2 chemotherapies.8

CONCLUSIONS
• The results of this integrated analysis of patients with ovarian cancer who received rucaparib in the treatment 

or maintenance setting are consistent with the known safety profile of rucaparib 
• Any-grade gastrointestinal TEAEs and asthenia/fatigue typically occurred within the first month, whereas 

any-grade haematological TEAEs had median onset times >1 month
• Onset of grade ≥3 TEAEs mainly occurred after 1 month
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RESULTS
Patients

• A total of 937 patients from Study 10, ARIEL2, and ARIEL3 were included in these 
safety analyses (Table 1)
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Table 1. Patient Demographics and Baseline Characteristics

Characteristic
Treatment 

setting
(n=565)

Maintenance 
setting
(n=372)

Overall
(N=937)

Age, median (range), y 63 (31–91) 61 (39–84) 62 (31–91)
Diagnosis, n (%)

Epithelial ovarian cancer 463 (81.9) 309 (83.1) 772 (82.4)
Fallopian tube cancer 46 (8.1) 32 (8.6) 78 (8.3)
Primary peritoneal cancer 56 (9.9) 31 (8.3) 87 (9.3)

Histology, n (%)
Serous 532 (94.2) 355 (95.4) 887 (94.7)
Endometrioid 17 (3.0) 15 (4.0) 32 (3.4)
Mixed 12 (2.1) 1 (0.3) 13 (1.4)
Other 4 (0.7) 1 (0.3) 5 (0.5)
BRCA mutation, n (%)

Germline BRCA 155 (27.4) 82 (22.0) 237 (25.3)
Somatic BRCA 46 (8.1) 40 (10.8) 86 (9.2)
BRCA unknown 9 (1.6) 7 (1.9) 16 (1.7)
Non-BRCA 355 (62.8) 243 (65.3) 598 (63.8)

ECOG PS, n (%)
0 309 (54.7) 277 (74.5) 586 (62.5)
1 254 (45.0) 95 (25.5) 349 (37.2)
≥2 2 (0.4) 0 2 (0.2)

No. of prior chemotherapy regimens, 
median (range)

3 (1–7) 2 (2–6) 3 (1–7)

1, n (%) 127 (22.5) 0 127 (13.6)
2, n (%) 87 (15.4) 229 (61.6) 316 (33.7)
3, n (%) 228 (40.4) 107 (28.8) 335 (35.8)
≥4, n (%) 123 (21.8) 36 (9.7) 159 (17.0)

No. of platinum-based therapies, 
median (range)

2 (1–5) 2 (2–6) 2 (1–6)

1, n (%) 145 (25.7) 0 145 (15.5)
2, n (%) 220 (38.9) 234 (62.9) 454 (48.5)
≥3, n (%) 200 (35.4) 138 (37.1) 338 (36.1)

Platinum status, n (%)a

Sensitive 339 (60.0) 372 (100) 711 (75.9)
Resistant 175 (31.0) 0 175 (18.7)
Refractory 50 (8.8) 0 50 (5.3)
Unknown 1 (0.2) 0 1 (0.1)

aPlatinum status based on time to disease progression following last platinum-based chemotherapy in the treatment setting and penultimate platinum 
in the maintenance setting. Platinum-sensitive, disease progression ≥6 months after platinum; platinum-resistant, disease progression <6 months after 
platinum with best response other than progressive disease; and platinum-refractory, best response of progressive disease on platinum with 
progression-free interval <2 months. ECOG PS, Eastern Cooperative Oncology Group Performance Status.

Safety
Overview
• All patients experienced ≥1 TEAE, and >60% reported grade ≥3 TEAEs (Table 2)
• Rates of treatment interruption, dose reduction, and discontinuation were generally 

consistent between the treatment and maintenance settings
• The most frequently reported any-grade TEAEs leading to discontinuation were:

– Asthenia/fatigue (23/937 patients; 2.5%)
– Anaemia/haemoglobin decreased (20/937; 2.1%)
– Thrombocytopenia/platelets decreased (19/937; 2.0%)

• The most frequently reported grade ≥3 treatment-related TEAEs leading to 
discontinuation were:
– Anaemia/haemoglobin decreased (15/937; 1.6%)
– Asthenia/fatigue (7/937; 0.7%)

• Two patients (0.2%) discontinued due to grade ≥3 alanine/aspartate aminotransferase 
(ALT/AST) increased

Figure 2. Most Frequent (≥20%) TEAEs in the Integrated Safety Population (N=937)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; TEAE, treatment-emergent adverse event. 

Figure 3. Median Time to First Onset of the Most Frequently Reported TEAEs

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CI, confidence interval; NA, not applicable (due to only 1 case of grade ≥3 dysgeusia); TEAE, treatment-emergent adverse event.

Figure 1. Key Patient Eligibility Criteria

Treatment setting Maintenance setting
Study 10

Phase 1/2 PK, efficacy, safety 
study (NCT01482715)4

ARIEL2
Phase 2 efficacy and safety 

study (NCT01891344)5

ARIEL3
Phase 3 efficacy and safety 

study (NCT01968213)2

Part 1
• Various solid tumours, including 

HGOC 
• Germline BRCA1 or BRCA2 mutation
Part 2
• HGOC with BRCA1 or BRCA2 

mutation
• Measurable disease 

– Part 2A:
§ Platinum-sensitive disease 
§ 2–4 prior chemotherapy regimens

– Part 2B:
§ 3–4 prior chemotherapy regimens

Part 3
• Various solid tumours, including 

HGOC
• BRCA1 or BRCA2 mutation

• HGOC with or without BRCA1 
or BRCA2 mutation
– Patients with germline BRCA1 

or BRCA2 mutation capped at 
15 in Part 1

• Measurable disease
• Number of prior treatment 

regimens:
– Part 1: ≥1 prior platinum-

based regimen
– Part 2: 3‒4 prior 

chemotherapy regimens
• Platinum status
– Part 1: Platinum-sensitive
– Part 2: Platinum-sensitive, 

resistant or refractory

• HGOC with or without BRCA1
or BRCA2 mutation

• Measurable disease
• ≥2 prior platinum-based 

regimens
• Platinum-sensitive

Study status
Fully enrolled: Jul 2016   Study closed: Mar 2019

Study status
Fully enrolled: Aug 2016

Study status
Fully enrolled: Jul 2016

HGOC, high-grade ovarian cancer; PK, pharmacokinetics. 
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Table 2. Summary of TEAEs 

Event, n (%) Treatment setting
(n=565)

Maintenance setting
(n=372)

Overall
(N=937)

Any-grade TEAE 565 (100) 372 (100) 937 (100)
Grade ≥3 TEAE 357 (63.2) 222 (59.7) 579 (61.8)

Treatment interruption and/or dose reductiona 370 (65.5) 267 (71.8) 637 (68.0)
Treatment interruption due to a TEAEa 340 (60.2) 243 (65.3) 583 (62.2)
Dose reduction due to a TEAEa 260 (46.0) 206 (55.4) 466 (49.7)

Discontinuations due to a TEAEa 116 (20.5) 61 (16.4) 177 (18.9)
Discontinuations due to treatment-related TEAEa 53 (9.4) 49 (13.2) 102 (10.9)
Discontinuations due to disease progression 21 (3.7) 4 (1.1) 25 (2.7)

Deaths related to a TEAEa 26 (4.6) 7 (1.9) 33 (3.5)
Deaths related to disease progression 16 (2.8) 2 (0.5) 18 (1.9)
Deaths related to nonprogression TEAEs 10 (1.8)b 5 (1.3)c 15 (1.6)

aIncludes disease progression. 
bOne death (0.2%) resulted from B-cell lymphocytic leukaemia and was considered by the investigator as related to rucaparib. Nine deaths resulted from events not considered related to rucaparib, with the primary 
reasons reported as: general physical health deterioration, n=4/565 (0.7%); sepsis/septic shock, n=2/565 (0.4%); cerebral artery embolism, n=1/565 (0.2%); cerebrovascular accident, n=1/565 (0.2%); and intestinal 
obstruction, n=1/565 (0.2%). 
cOne death (0.3%) resulted from acute myeloid leukaemia and 1 (0.3%) from myelodysplastic syndrome; both were considered related to rucaparib. Three deaths resulted from events considered not related to 
rucaparib, with the primary reasons reported as B-cell unclassifiable lymphoma high grade, n=1/372 (0.3%); cardiac arrest, n=1/372 (0.3%); and haematophagic histiocytosis, n=1/372 (0.3%). 
TEAE, treatment emergent adverse event.

Most frequent TEAEs
• The most frequently reported TEAEs of any grade were nausea and asthenia/fatigue, and the most frequently reported 

grade ≥3 TEAEs were anaemia/haemoglobin decreased and ALT/AST increased (Figure 2)
• Additional any-grade TEAEs observed during rucaparib treatment or maintenance treatment included:

– Blood creatinine increased in 186 patients (19.9%)
§ Elevations of creatinine may be due to inhibition of the renal transporters MATE1 and MATE2-K, which has also 

been observed for other PARP inhibitors1,6,7 

– Photosensitivity in 125 patients (13.3%)
– Myelodysplastic syndrome/acute myeloid leukaemia in 5 patients (0.5%)

Time to onset of TEAEs
• For the majority of frequently reported TEAEs, median time to onset was within 1 month, although the TEAEs of 

anaemia/haemoglobin decreased, thrombocytopenia/platelet count reduced, and abdominal pain had median onset times 
>1 month (Figure 3)

• Grade ≥3 TEAEs had median onset times >1 month, apart from ALT/AST increased (median onset, 15 days; note that 
earliest assessment was at 15 days)
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