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Clinical/molecular characteristics associated with exceptional benefit from rucaparib
maintenance in ARIEL3 were explored.

21% of patients in the rucaparib arm derived exceptional benefit (PFS =2 years) compared
with only 2% in the placebo arm.

Clinical characteristics associated with exceptional outcomes on rucaparib were related to
platinum sensitivity.

BRCA1, BRCA2, RAD51C, and RAD51D mutations were associated with exceptional
benefit from rucaparib.

A diverse set of patients with high-grade ovarian carcinoma can derive exceptional benefit
from rucaparib maintenance.

ABSTRACT 244/250 words)

Objective. ARIEL3 (NCT01968213) is a placebo-controlled randomized trial of the poly(ADP-

ribose) polymerase inhibitor rucaparib as maintenance treatment in patients with recurrent high-

grade ovarian carcinoma who responded to their latest line of platinum therapy. Rucaparib

improved progression-free survival across all predefined subgroups. Here, we present an

exploratory analysis of clinical and molecular characteristics associated with exceptional benefit

from rucaparib.

Methods. Patients were randomized 2:1 to receive rucaparib 600 mg twice daily or placebo.

Molecular features (genomic alterations, BRCA1 promoter methylation) and baseline clinical

characteristics were evaluated for association with exceptional benefit (progression-free survival

>2 years) versus progression on first scan (short-term subgroup) and other efficacy outcomes.
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Results. Rucaparib treatment was significantly associated with exceptional benefit compared
with placebo: 79/375 (21.1%) vs 4/189 (2.1%), respectively (p<0.0001). Exceptional benefit was
more frequent among patients with favorable baseline clinical characteristics and with
carcinomas harboring molecular evidence of homologous recombination deficiency (HRD). A
comparison between patients who derived exceptional benefit from rucaparib and those in the
short-term subgroup revealed both clinical markers (no measurable disease at baseline,
complete response to latest platinum, longer penultimate platinum-free interval) and molecular
markers (BRCA1, BRCA2, RAD51C, and RAD51D alterations and genome-wide loss of

heterozygosity) significantly associated with exceptional benefit.

Conclusions. Exceptional benefit in ARIEL3 was more common in, but not exclusive to, patients
with favorable clinical characteristics or molecular features associated with HRD. Our results
suggest that rucaparib can deliver exceptional benefit to a diverse set of patients with recurrent

high-grade ovarian carcinoma.

Keywords (1-6): Ovarian carcinoma; Genomics; Rucaparib; Safety
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1. Introduction

ARIEL3 (NCT01968213) is a double-blind, randomized, placebo-controlled study of the oral,
small-molecule poly(ADP-ribose) polymerase (PARP) inhibitor rucaparib as maintenance
treatment for recurrent high-grade ovarian carcinoma.” In ARIEL3, rucaparib maintenance
treatment improved progression-free survival across all predefined nested cohorts. The risk of
disease progression or death in the overall intent-to-treat population was 0.36 (95% ClI, 0.30—
0.45; p<0.0001; median [95% CI] progression-free survival, 10.8 months [8.3—11.4] in the
rucaparib group vs 5.4 months [5.3-5.5] in the placebo group).! Outcomes, however, were not
equivalent across all predefined molecular subgroups. Patients with BRCA1 or BRCA2 (BRCA)-
mutant carcinoma derived the greatest benefit (HR, 0.23 [95% CI, 0.16—0.34]; p<0.0001;
median progression-free survival, 16.6 months [13.4—-22.9] in the rucaparib group vs 5.4 months
[3.4-6.7] in the placebo group), followed by patients with a homologous-recombination-deficient
carcinoma (HR, 0.32 [95% CI, 0.24-0.42], p<0.0001; median progression-free survival, 13.6
months [10.9-16.2] in the rucaparib group vs 5.4 months [5.1-5.6] in the placebo group), and
those with BRCA—wild-type/low loss of heterozygosity (LOH) carcinomas (ie, without evidence
of homologous recombination deficiency [HRD]; HR, 0.58 [95% CI 0.40-0.85], p=0.0049;
median progression-free survival, 6.7 months [5.4-9.1] in the rucaparib group vs 5.4 months

[6.3—-7.4] in the placebo group).

Beyond characterizing median outcomes, analyses of patients who derive long-term benefit
from rucaparib maintenance treatment may provide new insights that can help physicians in
clinical decision making. While no established definition of exceptional benefit exists, survival
duration that is 2 to 3 times the median has been used as a cutoff in prior studies.? ® Long-term
benefit from maintenance treatment with the PARP inhibitor olaparib was previously
investigated using such a cutoff (progression-free survival 22 years, twice the median),® with

complete response to most recent platinum-based chemotherapy emerging as the only
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significant clinical or molecular predictor of long-term benefit. BRCA mutations were common in
patients who received long-term olaparib maintenance, but the frequency of BRCA mutations
was not significantly different compared with those patients who received olaparib for <3
months.® We previously showed that patients with recurrent high-grade ovarian carcinoma who
achieved long-term responses (21 year) to rucaparib in the treatment setting were enriched for
specific molecular characteristics, including the presence of reversion-resistant BRCA structural

variants, high genome-wide LOH, and deleterious RAD57C and RAD51D alterations.*

Here, we present an exploratory analysis of the frequency of exceptional benefit (progression-
free survival 22 years) in the overall ARIEL3 population as well as in patient subgroups defined
by different clinical and molecular characteristics. We also explore the clinical and molecular
characteristics associated with patients who derived exceptional benefit from rucaparib
maintenance treatment as compared with those who progressed on or before their first scan

(short-term subgroup) and all other patients.
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2. Methods

2.1. Study design and population

The ARIEL3 study design and patient eligibility criteria have been described previously." Briefly,
patients with recurrent, platinum-sensitive high-grade ovarian carcinoma who had responded to
their last platinum-based regimen were randomized 2:1 to receive maintenance treatment with
rucaparib 600 mg twice a day or placebo. The data cutoff date for efficacy and treatment-
emergent adverse events was December 31, 2019. Patients were followed after treatment
discontinuation for incidence of myelodysplastic syndrome or acute myeloid leukemia, adverse
events of interest, and these data are reported as of December 19, 2020. The study was
approved by national or local institutional review boards and performed in accordance with the
Declaration of Helsinki and Good Clinical Practice Guidelines of the International Council for
Harmonisation. Written informed consent was obtained from all patients, or the requirement for

written informed consent was waived by the institutional review board.

2.2. Genomic characterization

Archival formalin-fixed paraffin-embedded neoplastic tissues, typically collected during
debulking surgery prior to adjuvant chemotherapy treatment, were centrally analyzed to detect
deleterious mutations in BRCA1, BRCA2, and other homologous-recombination-repair genes
(ATM, ATR, ATRX, BARD1, BLM, BRIP1, CHEK1, CHEK2, FANCA, FANCC, FANCD2,
FANCE, FANCF, FANCG, FANCI, FANCL, FANCM, MRE11A, NBN, PALB2, RAD50, RAD51,
RAD51B, RAD51C, RAD51D, RAD52, RAD54L, and RPA1), and to identify carcinomas with
high genome-wide LOH (=216%) using Foundation Medicine’s T5 NGS assay (Cambridge, MA,
USA). Additional BRCA alterations were identified through local and central germline
sequencing. Germline/somatic status for BRCA mutations was established through central

germline sequencing using the BRCAnalysis CDx test (Myriad Genetics, Salt Lake City, UT,
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USA). The germline/somatic status of non-BRCA homologous-recombination-repair genes was
determined by Color Genomics germline testing (Burlingame, CA, USA). Zygosity of non-BRCA

homologous-recombination-repair genes was established computationally.®

Quantification of BRCA1 methylation levels in neoplastic tissues was performed by quantitative
methylation-sensitive digital droplet polymerase chain reaction (Ambry Genetics, Aliso Viejo,
CA, USA) and analyzed as previously described.® ” Samples were classified dichotomously as
having “high” or “low” methylation levels based on a predefined cutoff of 270% for high

methylation.

2.3. Analysis methods

Investigator-assessed progression-free survival, the primary endpoint of the ARIEL3 study, was
defined as the time from randomization to investigator-assessed disease progression according
to Response Evaluation Criteria in Solid Tumors v1.1 (RECIST) or death; patients without
documented progression or death were censored as of their last tumor assessment." In this post
hoc analysis, duration of investigator-assessed progression-free survival during ARIEL3 was
used to define the outcome subgroups. Patients with progression-free survival 22 years (double
the median in the intent-to-treat population [10.8 months'] rounded to the closest year) were
classified as the exceptional benefit subgroup; patients with disease progression on, or before
their first scan (=12 weeks for most patients) were classified as the short-term subgroup;

patients who did not fall in either of these categories were considered “all others.”

Univariate analysis of categorical variables was performed using Fisher’s exact test (for 2
categories) or chi-square test (for multiple categories); continuous data (age) were analyzed

using the Mann-Whitney test. Median progression-free survival was determined using Kaplan-
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Maier survival analysis. No multiple hypothesis correction was performed; presented p values

were not adjusted. All analyses were not prespecified and are exploratory in nature.

A stepwise multivariate logistics regression model was used to identify predictors of exceptional
benefit by comparing the exceptional benefit patients versus everyone else (both the short-term
and the all others subgroups) using the following baseline characteristics: age, body mass
index, race (White vs other or missing), Eastern Cooperative Oncology Group performance
status, type of ovarian cancer, number of prior chemotherapy regimens, number of prior
platinum-based chemotherapy regimens, measurable disease at baseline, stratification
variables of penultimate platinum-free interval and best response to last chemotherapy
treatment, and molecular classifications based on HRD-based molecular status (BRCA mutant,
BRCA wild-type/high LOH, BRCA wild-type/low LOH, BRCA wild-type/unknown LOH),
mutations in the RAD51C or RAD51D genes, mutations in other homologous-recombination-
repair genes, and archival methylation status in BRCA—wild-type patients (high methylation, low

methylation, unmethylated, or not available).

3. Results

3.1. Frequency of exceptional benefit

Overall, 564 patients were enrolled in ARIEL3, among whom 218 (38.7%) patients had BRCA-
mutant carcinomas (143/375 [38.1%] in the rucaparib arm; 75/189 [39.7%] in the placebo arm)
as identified by either central (tissue and germline) or local testing. As of the December 31,
2019, data cutoff date, with a median follow-up of 51.4 months, 33/375 (8.8%) and 1/189 (0.5%)
patients were still receiving rucaparib or placebo, respectively. Within the rucaparib arm, 79/375
patients (21.1%) derived exceptional benefit (progression-free survival 22 years; Fig. 1A and

1C); 52/375 (13.9%) had progression-free survival 23 years, including 26/375 (6.9%) with
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progression-free survival 24 years. Placebo-arm patients were significantly less likely to achieve
progression-free survival 22 years than those in the rucaparib arm (p<0.0001); only 4/189
patients (2.1%) showed exceptional benefit while 62/189 patients (32.8%) progressed at first
scan (Fig. 1B and 1D). The median (range) progression-free survival was not reached among
those in the rucaparib arm and was 37.1 months (27.4-66.0) among the four exceptional benefit

patients in the placebo arm.

A majority (68/79 [86.1%)]) of rucaparib-arm exceptional benefit patients achieved longer
progression-free survival in ARIEL3 as compared with their penultimate platinum-free interval
(Supplementary Fig. 1). The median (range) difference between progression-free survival in
ARIEL3 and penultimate platinum-free interval was 21.3 months (-77.3 to 56.1), indicating that
most exceptional benefit patients derived more durable benefit from rucaparib maintenance
therapy after their most recent line of platinum-based treatment than from their penultimate

treatment.

Exceptional benefit was significantly more common among patients with favorable clinical
characteristics. Approximately 25% of patients with no measurable disease at baseline,
complete response to most recent platinum, or penultimate platinum-free interval >12 months
achieved exceptional benefit, while <15% of patients with these characteristics formed part of
the short-term subgroup. In contrast, a smaller proportion of patients with less favorable clinical
characteristics (measurable disease at baseline, partial response to most recent platinum, and
penultimate platinum-free interval 6—12 months) derived exceptional benefit (Fig. 2). The
number of prior lines of chemotherapy or platinum-based therapy was not differentially
associated with exceptional benefit or progression at first scan. Similar trends were observed in

the placebo arm (Supplementary Fig. 2).

The molecular characteristics of the patient’s high-grade ovarian carcinoma also had a strong

influence on whether they derived exceptional benefit from rucaparib maintenance. We
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observed a higher frequency of exceptional benefit among rucaparib-arm patients with
homologous-recombination-deficient carcinomas; 32.2% of patients with high-grade ovarian
carcinoma harboring a BRCA alteration experienced exceptional benefit (Fig. 2). Within the
BRCA—wild-type population, exceptional benefit was more common among patients with high
LOH carcinomas (18.9%) than among those with low LOH carcinomas (7.6%; Fig. 2). In
ARIEL3, 2.3% of patients (13/564; 10 patients in the rucaparib arm and 3 patients in the placebo
arm) had an alteration in RAD51C and RAD51D, known drivers of HRD; rucaparib-arm patients
with a RAD51C or RAD51D alteration had very high frequency of exceptional benefit (6/10
[60.0%]), unlike patients harboring mutations in other homologous-recombination-repair genes
(1/20 [5.0%]; Fig. 2). Archival BRCA1 promoter methylation status was not significantly
associated with differential outcomes in ARIEL3. However, among patients with evidence of
methylation, 19.4% of those with high archival methylation derived exceptional benefit from
rucaparib; in contrast none of the patients with low archival methylation derived exceptional
benefit (Fig. 2). None of the molecular characteristics summarized above were significantly

associated with progression-free survival outcomes in the placebo arm (Supplementary Fig. 2).

3.2. Baseline clinical characteristics of exceptional benefit patients

To determine what clinical and molecular characteristics were significantly associated with
exceptional benefit, we compared the exceptional benefit and the short-term subgroup patients
within each treatment arm. In the rucaparib arm, those who experienced exceptional benefit
were significantly more likely to have had more favorable clinical prognostic factors at baseline
compared with those in the short-term subgroup, including no measurable disease at baseline
(p<0.001), complete response to most recent platinum (p=0.018), and longer penultimate
platinum-free interval (p=0.007; Table 1). Trends were similar in the placebo arm, although the

small number of exceptional benefit patients precludes a meaningful analysis (Table 1).
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3.3. HRD-based molecular characteristics associated with exceptional benefit

BRCA mutations were significantly enriched among rucaparib-arm patients who derived
exceptional benefit compared with those in the short-term subgroup (p<0.001; Table 2, Fig. 3).
Patients with BRCA mutations appeared to derive exceptional benefit from rucaparib regardless
of which BRCA gene was mutated (BRCA1 vs BRCAZ2), mutation origin (germline vs somatic),
or variant type (short variant vs rearrangement/loss; Supplementary Table 1). Similar trends
were observed in the placebo-arm patients, but a low number of exceptional benefit cases
hinders a meaningful statistical analysis (Supplementary Tables 2 and 3, Supplementary Fig.

3).

Despite the strong association of BRCA mutations with positive outcomes, 33/79 (41.8%) of
rucaparib-arm exceptional benefit patients had BRCA—-wild-type carcinomas (Fig. 3, Table 2).
Among those, RAD51C and RAD51D mutations were significantly associated with exceptional
benefit (p=0.033). Germline and/or somatic mutations in these genes were present in 6/79
(7.6%) of exceptional benefit cases and completely absent from the short-term subgroup (Fig.
3, Table 2, Supplementary Table 4). Other non-BRCA homologous-recombination-repair
genes were not significantly associated with exceptional benefit (Fig. 3, Table 2,

Supplementary Table 4).

Genome-wide LOH was also significantly different between the exceptional benefit and short-
term subgroups. Specifically, low LOH was more prevalent in the short-term subgroup,
suggesting that patients harboring carcinomas without evidence of HRD are significantly less
likely to derive durable benefit from rucaparib maintenance (p<0.001; Fig. 3, Table 2).
Interestingly, however, a number of patients with BRCA—wild-type/low LOH carcinomas did
derive exceptional benefit, although the mechanism of long-term sensitivity in this group was

unclear. The frequency of high archival BRCA1 methylation (defined as 270% methylation) was
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similar among patients who derived exceptional benefit and those in the short-term subgroup

(Fig. 3, Table 2).

A multivariate analysis comparing the exceptional benefit patients with all remaining patients
enrolled in ARIEL3 identified both baseline clinical factors (treatment arm, penultimate platinum-
free interval >12 months, no measurable disease at baseline) and molecular characteristics (eg,
BRCA and RAD51C/D mutations) as significant independent predictors of exceptional benefit,
confirming the findings from the univariate analyses described above across the entire ARIEL3

population (Supplementary Table 5, Supplementary Table 6).

3.4. Non-HRD alterations in exceptional benefit versus short-term subgroup patients

Beyond mutations in homologous-recombination-repair genes, rucaparib-arm patients in the
exceptional benefit and short-term subgroups harbored alterations in other pathways commonly
affected in high-grade ovarian carcinoma, including DNA-damage repair, cell cycle regulation,
RAS/RAF signaling, and PIK3CA/PTEN signaling (Fig. 3). TP53 was the most frequently
mutated gene in both subgroups, typical of high-grade ovarian carcinoma histology.® °* Among
the few patients with TP53 wild-type who showed exceptional benefit while on rucaparib
treatment, one harbored an activating KRAS mutation, suggesting a low-grade or mesonephric-
like histology instead of high-grade ovarian carcinoma.” Low-grade serous ovarian cancers are
characterized by slower growth, which may account for the long progression-free survival
experienced by this patient.” '© ARID1A mutations, which have been associated with preclinical
PARP inhibitor sensitivity,"" were detected in two exceptional benefit cases, one of which had
the co-occurring aforementioned KRAS mutation. RB1 deletions in the background of BRCA
mutations have been associated with exceptional survival in high-grade ovarian carcinoma.?
Consistent with this observation, we identified a tumor in a patient with exceptional benefit

having co-occurring BRCA2 mutation and RB1 loss. CCNE1 amplifications were significantly
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more common among rucaparib-arm patients in the short-term subgroup (p=0.043), which is
consistent with reports linking this alteration with resistance to both platinum and PARP inhibitor
treatment.™ In the placebo arm, patients in the exceptional benefit and short-term subgroups
shared a similar array of nonhomologous-recombination-repair gene alterations as the rucaparib
arm. For example, frequent CCNE1 amplifications were also observed in the short-term

subgroup of the placebo arm (Supplementary Fig. 3).

3.5. Safety

Among rucaparib-arm patients, the incidence rates of the most common treatment-emergent
adverse events were generally consistent between the exceptional benefit subgroup and the
overall ARIEL3 patient population (Supplementary Tables 7 and 8)." There was a higher
incidence in certain safety parameters (grade =3 treatment-emergent adverse events, treatment
interruption and/or dose reduction due to a treatment-emergent adverse event, and any-grade
abdominal pain) in the exceptional benefit subgroup as compared with the overall population,
which can be attributed to the length of time that patients remained on treatment (median
treatment duration, 3.6 years). Most rucaparib-arm patients in the exceptional benefit subgroup
(57179 [72.2%]) had =1 dose reduction; 33/79 patients (41.8%) had =2 dose reductions; and
median dose intensity was 0.83. As of December 19, 2020 (>6 years follow-up from first patient
enrolled), 18 myelodysplastic syndrome/acute myeloid leukemia cases have been reported in
the overall ARIEL3 patient population: 14 in the rucaparib arm (3.7%) and 4 in the placebo arm
(2.1%; Supplementary Table 9). Of the cases in the rucaparib arm, 9 (11.4%) were reported
among the 79 patients in the exceptional benefit subgroup (3 during treatment and 6 during
long-term follow-up). No cases of myelodysplastic syndrome/acute myeloid leukemia were

observed in the placebo-arm exceptional benefit subgroup (Supplementary Table 9).
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4. Discussion

In ARIEL3, 21.1% of patients in the rucaparib arm derived exceptional benefit (progression-free
survival 22 years) versus only 2.1% of those in the placebo arm. This 10-fold difference
suggests that rucaparib maintenance treatment not only improves median progression-free
survival for patients with recurrent high-grade ovarian carcinoma' but leads to exceptional

durable benefit for a large fraction of these patients.

The clinical characteristics associated with exceptional outcomes on rucaparib in the univariate
analysis were all related to platinum sensitivity, including durable benefit from their penultimate
platinum (subsequent platinum-free interval >12 months), no measurable disease at ARIEL3
baseline, and complete response to last platinum prior to initiating rucaparib. Platinum-based
chemotherapies and PARP inhibitors both take advantage of HRD present in some high-grade

ovarian carcinomas,'®"”

and platinum sensitivity is a strong clinical correlate for rucaparib
efficacy in the treatment setting.” A complete response to last platinum did not emerge as a
statistically significant variable in the multivariate analysis, likely due to its close relationship with
the absence of measurable disease at baseline, which was a more powerful predictor for

deriving exceptional benefit from maintenance with rucaparib than degree of response to

platinum.

As expected, patients with BRCA-mutant high-grade ovarian carcinoma were most likely to
derive exceptional benefit from rucaparib maintenance treatment. Both BRCA1 and BRCA2
mutations (germline or somatic) correlated with exceptional benefit. Although structural variant
alterations (eg, deletions or rearrangements) in the BRCA genes were previously associated
with more durable responses in the ARIEL2 treatment setting, which was likely due to their
inability to revert to wild-type functionality,” we detected no such link in ARIEL3. In contrast to

the ARIEL2 population, cancers from ARIEL3 patients were less heavily pretreated and
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remained platinum sensitive; as a result, the lower likelihood of reversion mutations may explain

the observed exceptional benefit across all classes of BRCA mutations in ARIEL3.

Despite being more common among BRCA-mutant cases, long-term benefit was not limited to
this molecular subgroup, with approximately 40% of patients with exceptional benefit in the
rucaparib arm having BRCA-wild-type carcinomas. Patients harboring RAD51C and RAD51D
mutations had especially positive outcomes, with 60% of such patients deriving exceptional
benefit with rucaparib. Alterations in RAD51C and RAD51D have been associated with
improved responses to rucaparib in the treatment setting,” and the detection of reversion
mutations in these two genes has solidified their standing as drivers of HRD and synthetic
lethality with PARP inhibitors."® The number of patients with alterations in other homologous-
recombination-repair genes was low, making it hard to conclude if additional homologous-
recombination-repair genes may be associated with exceptional benefit from rucaparib
maintenance. Notably, there were no cases with PALB2 mutations, a homologous
recombination repair gene in which mutations have correlated with PARP inhibitor response in
breast and pancreatic cancer.'® ?° Interestingly, of the 79 patients achieving exceptional benefit
with rucaparib, 8 (10.1%) had carcinomas that were negative by HRD test (ie, were within the
BRCA-wild-type/low LOH population), highlighting that some patients may benefit from
maintenance with rucaparib even in the absence of a known PARP inhibitor-sensitizing genetic

alteration and emphasizing the need for improved biomarkers of response.

Although high methylation of the BRCA1 promoter is a known driver of HRD,” high archival
BRCA1 methylation was not associated with increased likelihood of deriving exceptional benefit
from rucaparib maintenance in ARIEL3. BRCA1 methylation is a reversible modification that can
be lost during intermittent lines of platinum therapy as a resistance mechanism.” Therefore, only
methylation measured in biopsies obtained immediately prior to initiating rucaparib for

measurable disease was predictive of rucaparib response.’” Pre-treatment biopsies were not
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404

collected as part of ARIEL3 and are usually difficult to obtain in the maintenance setting
because treatment is initiated immediately after response to the most recent line of platinum,
when many patients have no or minimal measurable residual disease. Archival methylation may
prove to be an informative biomarker in the frontline setting, when only a single line of platinum
treatment prior to initiating PARP inhibitor treatment likely lowers the chance for methylation
loss as a resistance mechanism. Notably, none of the patients with low archival methylation
experienced exceptional benefit, suggesting that incomplete BRCA1 promoter silencing is not a

driver of HRD.

The incidence rates of treatment-emergent adverse events most frequently observed with
rucaparib in exceptional benefit patients was generally consistent with that of the general
ARIELS3 population. Therapy-related secondary myeloid neoplasms, including myelodysplastic
syndrome and acute myeloid leukemia, have been observed after PARP inhibitor treatment.?'
We identified 9 therapy-related secondary myeloid neoplasms cases among the exceptional
benefit patients in the rucaparib arm of ARIEL3, 6 of which were identified during long-term
follow-up after treatment discontinuation. While prior reports have suggested that longer
duration of PARP inhibitor exposure may be associated with an increased risk of these
neoplasms, the trend is confounded by the survival benefit of PARP inhibitor maintenance
therapy?' and by prior and subsequent treatment. For example, ARIEL3 patients who developed
therapy-related secondary myeloid neoplasms had longer overall exposure both to prior
platinum therapies and to PARP inhibitor treatment compared with those who did not develop
secondary myeloid neoplasms.?? Additionally, the presence of pre-existing TP53 clonal
hematopoiesis mutations has been identified as a risk factor for the development of therapy-
related secondary myeloid neoplasms in patients with high-grade ovarian carcinoma receiving
rucaparib?; approximately 25% of exceptional benefit patients in ARIEL3 who developed

therapy-related secondary myeloid neoplasms had such mutations prior to initiating
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maintenance treatment.?? Prospective trials investigating the interplay between platinum
exposure, PARP inhibitor treatment duration and TP53 clonal hematopoiesis mutations are
needed to parse out the contribution of each to the emergence of therapy-related secondary
myeloid neoplasms. Clinicians and patients should consider the potential progression-free

survival benefits and risks of rucaparib in the context of each patient’s disease status.

A strength of this study is that >60% of the enrolled patients had BRCA-wild-type high-grade
ovarian carcinoma, which resulted in greater ability to evaluate additional molecular
characteristics associated with exceptional benefit from rucaparib maintenance therapy,
including the effects of RAD51C/D mutations and LOH status. These characteristics were not
identified in prior studies of exceptional benefit from olaparib maintenance.® Neither
posttreatment tumor samples nor cell-free DNA were collected during ARIEL3. Only archival
tissue was available, which was a limitation of our analysis that precluded identification of
potential cross-resistance mechanisms, such as BRCA reversion mutations, that may explain

why patients in the short-term subgroup had particularly poor outcomes.

These hypothesis-generating post hoc analyses provide additional insight into the relationship

between platinum sensitivity, BRCA mutations, and HRD and the durability of response to

PARP inhibitor maintenance therapy. Although these data are of interest clinically, prospectively

designed studies would be needed to confirm the degree to which these characteristics confer

enduring benefit in this setting and to determine which characteristics may be actionable.

Further research for the development of tests to determine the methylation status of the BRCA1

and RAD51C promoter, eg, in minimally invasive plasma-derived cell-free DNA, could be useful

given the difficulty in obtaining this type of information in the maintenance setting. In addition,
evaluation of other types of biomarkers for HRD (eg, phenotypic or functional assays) may

provide further insights into the tumor biology of exceptional benefit with PARP inhibitors.??

18



429

430

431

432

Rucaparib maintenance can deliver exceptional benefit to a diverse set of patients with high-
grade ovarian carcinoma, especially to those with favorable clinical characteristics and those

whose cancer shows evidence of HRD, including BRCA1, BRCA2, RAD51C, and RAD51D

mutations.
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Tables

Table 1

Baseline characteristics in the exceptional benefit and short-term subgroups.

Rucaparib arm

Placebo arm

Characteristic

Exceptional Exceptional
benefit Short-term benefit Short-term
subgroup subgroup Odds ratio subgroup subgroup Odds ratio
(n=79) (n=64) p value (95% Cl) (n=4) (n=62) p value (95% Cl)
Age, median (range), y 61 (42-79) 61 (39-78) 0.661 — 54 (48-62) 62.5 (36-84) 0.202 —
ECOG PS, n (%) 0.711 >0.99
0 55 (69.6) 47 (73.4) 0.8 (0.4-1.8) 3 (75.0) 44 (71.0) 1.2 (0.2-16.7)
1 24 (30.4) 17 (26.6) 1.2 (0.6-2.5) 1(25.0) 18 (29.0) 0.8 (0.1-5.8)
Prior chemotherapy regimens, 0.725 >0.99
n (%)
2 50 (63.3) 43 (67.2) 0.8 (0.4-1.7) 3(75.0) 39 (62.9) 1.8 (0.2-23.9)
>3 29 (36.7) 21 (32.8) 1.2 (0.6-2.4) 1(25.0) 23 (37.1) 0.6 (0.0-4.0)
Prior platinum regimens, n (%) 0.725 >0.99
2 52 (65.8) 44 (68.8) 0.9 (0.4-1.8) 3 (75.0) 40 (64.5) 1.7 (0.2-22.3)
>3 27 (34.2) 20 (31.3) 1.1 (0.6-2.3) 1(25.0) 22 (35.5) 0.6 (0.0-4.3)
No measurable disease, n (%) 58 (73.4) 26 (40.6) <0.001 4.0 (2.0-8.0) 3(75.0) 33 (53.2) 0.620 2.6 (0.4-35.3)
Complete response to latest 31(39.2) 13 (20.3) 0.018 2.5(1.2-5.3) 1(25.0) 11 (17.7) 0.561 1.5(0.1-11.2)
platinum, n (%)
PPFI >12 mo, n (%) 55 (69.6) 30 (46.9) 0.007 2.6 (1.3-5.2) 4 (100) 29 (46.8) 0.114 NA

ECOG PS, Eastern Cooperative Oncology Group performance status; NA, not applicable; PPFI, penultimate platinum-free interval.

Bold denotes significant result (p<0.05). Statistical comparisons based on Fisher's exact test for all cases except age, which was compared with the Mann-Whitney test.

27



624

625
626

627

Table 2

Genetic and epigenetic alterations in the rucaparib-arm exceptional benefit and short-term

subgroups.

Alteration Exceptional

benefit Short-term

subgroup subgroup Odds ratio

(n=79) (n=64) p value (95% Cl)
BRCA mutant 46 (58.2) 12 (18.8) <0.001 6.0 (2.8-13.3)
BRCA wild-type + RAD51C/D mutation 6 (7.6) 0 0.033 NA
BRCA wild-type + other HRR gene 1(1.3) 5(7.8) 0.090 0.2 (0.0-1.2)
mutation
BRCA wild-type + LOH high 18 (22.8) 19 (29.7) 0.443 0.7 (0.3-1.5)
BRCA wild-type + LOH low 8 (10.1) 28 (43.8) <0.001 0.14 (0.06-0.35)
BRCA wild-type + high BRCA1 methylation 6/25 (24.0) 7/47 (14.9) 0.353 1.8 (0.5-6.0)

Data for the placebo arm are available in Supplementary Table 1.

BRCA, BRCA1 or BRCA2; HRR, homologous recombination repair; LOH, loss of heterozygosity; NA, not applicable.

Bold denotes significant result (p<0.05). Statistical comparisons based on Fisher's exact test for all cases. Data are n (%) or n/N (%).
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Figures

Fig. 1. Distribution of PFS outcomes in ARIEL3 patients. (A) Frequencies of PFS outcomes in

rucaparib-arm patients (pie chart) and distribution of PFS in the exceptional benefit, short-term,
and all others subgroups in the rucaparib arm (histogram). (B) Frequencies of PFS outcomes in

placebo-arm patients (pie chart) and distribution of PFS in the exceptional benefit, short-term,

and all others subgroups in the placebo arm (histogram). Two patients who were included in the

rucaparib short-term subgroup had a relapse on the first scan, but the gap in scan scheduling

was longer than expected (at 6 months and 9 months after their first dose of rucaparib; protocol
deviation). PFS, progression-free survival.
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Fig. 2. Frequencies of outcomes in rucaparib-arm patients with different baseline clinical and
molecular characteristics. p values based on chi-square tests; bold denotes significant results
(p<0.05). BRCA, BRCA1 or BRCAZ2; ECOG PS, Eastern Cooperative Oncology Group
performance status; HRR, homologous recombination repair; LOH, loss of heterozygosity; PPFI,

penultimate platinum-free interval.

Subgroup Exceptional benefit Short term All others p value
Number of prior lines of chemotherapy 0.5016
2 (n=231) |21.6% I 18.6% Il 59.7% NG
3+ (n=144) (20.1% N 14.6% Ml 65.3% NG
Number of prior lines of platinum 0.3911
2 (n=236) |22.0% I 18.6% N 59.3% NG
3+ (n=139) (19.4% M 14.4% Il 66.2% INIINEG
Measurable disease 0.0002
No (n=233) [24.9% I 11.2%H 63.9% NG
Yes (n=142) [14.8% [l 26.8% I 58.5% NG
Response to most recent platinum 0.0386
Complete response (n=126) |24.0% N 10.3% 65.1% NG
Partial response (n=249) |19.3% Il 20.5% Il 60.2% NG
PPFI 0.0222
>12 months (n=224) |24.6% N 13.4% [l 62.1% NG
6—12 months (n=151) |15.9% M 22.5% Il 61.6% NG
Molecular subgroup <0.0001
BRCA mutant (n=143) |32.2% Il 8.4%M 59.4% NG
BRCA wild-type/LOH high (n=95) |18.9% Il 20.0% Il 61.1% INNG_—
BRCA wild-type/LOH low (n=105) | 7.6% i 26.7% 0 65.7% NG
Non-BRCA HRR gene mutations 0.0006
RAD51C, RAD51D (n=10) |60.0% [INNNENG_G 0.0% 40.0% INNEGN
Other (n=20) | 5.0% 25.0% Il 70.0% NG
No HRR gene mutations (n=202) |12.9% Il 23.3% Il 63.9% NG
Archival BRCA1 methylation 0.3355
in BRCA wild-type cases High (n=31) [19.4% Il 22.6% Il 58.1% I
Low (n=10) | 0.0% 10.0% M 90.0% NG
Unmethylated (n=156) |12.2% i 25.0% Il 62.8% NG
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Fig. 3. Genetic and epigenetic alterations in exceptional benefit (left) and short-term (right)
subgroup patients in the rucaparib arm. BL, baseline; BR, best response; BRCA, BRCA1 or
BRCAZ2; CT, chemotherapy; HRD, homologous recombination deficiency; HRR, homologous
recombination repair; LOH, loss of heterozygosity; plt, platinum; PPFI, penultimate platinum-free
interval.
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Supplemental Information

Supplementary Tables

Supplementary Table 1

Frequency and types of BRCA mutations in the rucaparib-arm exceptional benefit and short-

term subgroups.

BRCA-mutant exceptional | BRCA-mutant short- Odds ratio
benefit subgroup term subgroup p value (95% Cl)
(n=46) (n=12)
Gene 0.1062
BRCA1 21 (45.7) 9 (75.0) 0.3 (0.1-1.1)
BRCA2 25 (54.3) 3 (25.0) 3.6 (0.9-13.2)
Germline/somatic status 0.408°
Germline 22 (47.8) 7 (58.3) 0.7 (0.2-2.4)
Somatic 18 (39.1) 5(41.7) 0.9 (0.2-3.1)
Unknown 6 (13.0) 0 NA
Mutation type >(0.992
Short variant 41 (89.1) 11 (91.7) 0.7 (0.1-5.3)
Rearrangement/loss 5(10.9) 1(8.3) 1.3 (0.2-17.1)

BRCA, BRCA1 or BRCAZ2; mut, mutated; NA, not applicable.

Data are n (%). Data for the placebo arm are available in Supplementary Table 3.

2 Significance based on Fisher’s exact test. °Significance based on chi-square test.
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659  Supplementary Table 2

660 Genetic and epigenetic alterations in the placebo-arm exceptional benefit and short-term subgroups.

Alteration Exceptional benefit Short-term Odds ratio
subgroup subgroup p value (95% ClI)
(n=4) (n=62)
BRCA mutant 3(75.0) 26 (41.9) 0.312 4.2 (0.6-55.2)
BRCA wild-type + RAD51C/D mutation 0 0 NA NA
BRCA wild-type + other HRR gene mutation 0 2(3.2) >0.99 NA
BRCA wild-type + LOH high 0 14 (22.6) 0.571 NA
BRCA wild-type + LOH low 1(25.0) 15 (24.2) >0.99 1.0 (0.1-7.5)
BRCA wild-type + high BRCA1 methylation 0/1 5/29 (17.2) >0.99 NA

BRCA, BRCA1 or BRCA2; HRR, homologous recombination repair; LOH, loss of heterozygosity; NA, not applicable.

Statistical comparisons based on Fisher's exact test for all cases. Data are n (%) or n/N (%). Data for the rucaparib arm are available in Table 2 in the main text.
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662  Supplementary Table 3

663  Frequency and types of BRCA mutations in the placebo-arm exceptional benefit and short-term subgroups.

BRCA-mutant BRCA-mutant short-term p value Odds ratio
exceptional benefit subgroup (n=26) (95% Cl)
subgroup (n=3)
Gene >0.992
BRCA1 2 (66.7) 17 (65.4) 1.1 (0.1-16.9)
BRCA2 1(33.3) 9 (34.6) 0.9 (0.1-9.0)
Germline/somatic status 0.8731°
Germline 2 (66.7) 17 (65.4) 1.1 (0.1-16.9)
Somatic 1(33.3) 7 (26.9) 1.4 (0.1-13.0)
Unknown 0 2(7.7) NA
Mutation type >(0.992
Short variant 3 (100) 23 (88.5) NA
Rearrangement/loss 0 3(11.5) NA

BRCA, BRCA1 or BRCA2; mut, mutated; NA, not applicable.
Data are n (%). Data for the rucaparib arm are available in Supplementary Table 1.

@ Significance based on Fisher’s exact test.

b Significance based on chi-square test.
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665 Supplementary Table 4

666 Non-BRCA HRR gene mutations detected in the BRCA wild-type rucaparib-arm exceptional benefit and short-term subgroups.

Patient number PFS (months) Gene Mutation Germline/somatic status Zygosity
Exceptional benefit
subgroup
1 46.7+ RAD51C Splice site 572-1G>A Somatic Homozygous
2 38.6+ RAD51C Splice site 706-2A>G Germline Homozygous
3 35.5+ RAD51C Splice site 706-2A>G NA Homozygous
4 27 4+ RAD51C R193* Germline Homozygous
5 54.3+ RAD51D R120* Germline Homozygous
6 50.2+ RAD51D R74* Somatic Homozygous
7 24.2 FANCC Truncating rearrangement NA NA
Short-term subgroup
ATM R2832C Germline NA
® 29 FANCM L691fs*5 NA NA
92 9.0 FANCA Duplication rearrangement NA NA
10 2.6 FANCD?2 W1450* NA Heterozygous
11 2.7 RAD54L H676fs*19 NA Heterozygous
12 2.7 ATR A1266fs*8 NA Heterozygous

was performed at 9 months after the first dose of rucaparib (protocol deviation).

BRCA, BRCA1 or BRCA2; HRR, homologous recombination repair; NA, not available; PFS, progression-free survival.

@ This patient received rucaparib for 2 weeks then discontinued treatment but was included in the short-term subgroup as they had disease progression on their first scan, which
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Supplementary Table 5

Multivariate logistic regression model analysis of maximum likelihood estimates.

Standard Wald Probability >
Parameter Level DF Estimate error chi-square chi-square
Intercept 1 -2.930 0.334 77.187 <0.0001
Treatment arm Rucaparib 1 1.313 0.264 24.757 <0.0001
PPFI >12 month 1 0.352 0.141 6.193 0.013
Measurable disease at baseline No 1 0.237 0.144 2.724 0.099
Molecular characteristic BRCA mutant 1 0.690 0.271 6.475 0.011
BRCA wild-type/LOH high 1 -0.316 0.346 0.837 0.360
BRCA wild-type/LOH unknown 1 0.177 0.444 0.159 0.690
RAD51C/D mutation 1 1.817 0.558 10.594 0.001
Other HRR gene mutation 1 -1.460 0.872 2.801 0.094

BRCA, BRCA1 or BRCAZ2; DF, degrees of freedom; ECOG PS, Eastern Cooperative Oncology Group performance status; HRR, homologous recombination repair;
LOH, loss of heterozygosity; PPFI, penultimate platinum-free interval.

The following baseline characteristics were included in the model, only those that were identified as significant predictors are shown in the table: age, body mass index,
race (White vs other or missing), ECOG PS, type of ovarian cancer, number of prior chemotherapy regimens, number of prior platinum-based chemotherapy regimens,
measurable disease at baseline, stratification variables of penultimate platinum-free interval and best response to last chemotherapy treatment, and molecular
classifications based on HRD-based molecular status (BRCA mutant, BRCA wild-type/high LOH, BRCA wild-type/low LOH, BRCA wild-type/unknown LOH), mutations in
the RAD51C or RAD51D genes, mutations in other homologous-recombination-repair genes, and archival methylation status in BRCA-wild-type patients (high

methylation, low methylation, unmethylated, or not available). Race was also identified as a borderline significant factor (p=0.114).
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Supplementary Table 6

Odds ratio estimates for variables identified as significant predictors by multivariate logistics regression model comparing exceptional
benefit patients to all remaining patients enrolled in ARIEL3.

Point 95% Wald

Effect Comparison estimate Confidence Limit
Treatment arm Rucaparib versus placebo 13.823 4.913-38.897
PPFI >12 months versus 6-12 months 2.021 1.161-3.518
Measurable disease at baseline No versus yes 1.606 0.915-2.820
Molecular characteristic BRCA mutant versus BRCA wild-type/LOH low 4.944 2.286-10.691

BRCA wild-type/LOH high versus BRCA wild-type/LOH low 1.807 0.717-4.557

BRCA wild-type/LOH unknown versus BRCA wild-type/LOH

low 2.96 0.941-9.316

RAD51C/D mutation versus BRCA wild-type/LOH low 15.256 3.74-62.237

Other HRR gene mutation versus BRCA wild-type/LOH low 0.576 0.068—4.858

BRCA, BRCA1 or BRCAZ2; DF, degrees of freedom; HRR, homologous recombination repair; LOH, loss of heterozygosity; PPFI, penultimate platinum-free

interval.
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Supplementary Table 7

Summary of TEAEs in the overall ARIEL3 safety population and the exceptional benefit subgroup.

Rucaparib arm

Placebo arm

TEAEs, n (%) Exceptional benefit Exceptional benefit

subgroup Overall? subgroup Overall?

(n=79) (N=372) (n=4) (N=189)
Any TEAE 79 (100) 372 (100) 4 (100) 182 (96.3)
Grade 23 TEAE 59 (74.7) 231 (62.1) 3(75.0) 31(16.4)

TEAE leading to discontinuation® 16 (20.3) 64 (17.2) 0 3(1.6)
TEAE leading to dose modification 66 (83.5) 271 (72.8) 1(25.0) 20 (10.6)
TEAE leading to treatment interruption 62 (78.5) 248 (66.7) 1(25.0) 19 (10.1)

TEAE leading to dose reduction 55 (69.6) 209 (56.2) 1(25.0) 8 (4.2)

TEAE, treatment-emergent adverse event.
Data cutoff date is December 31, 2019.
2Dean et al. Ann Oncol. 2020;31(suppl 4):abst 821P.

b Excluding disease progression.
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Supplementary Table 8

Most frequently occurring any grade (=20% overall) and grade =3 TEAEs in the overall ARIEL3 safety population and the exceptional

benefit subgroup

Rucaparib arm

Placebo arm

TEAEs, n (%) Exceptional benefit Exceptional benefit
subgroup Overall subgroup Overall
(n=79) (N=372) (n=4) (N=189)
Any Grade Grade 23 Any Grade Grade 23 Any Grade Grade 23 Any Grade Grade 23
At least one TEAE 79 (100) 59 (74.7) 372 (100) 231 (62.1) 4 (100) 3(75.0) 182 (96.3) 31(16.4)
Asthenia/Fatigue 64 (81.0) 10 (12.7) 267 (71.8) 29 (7.8) 4 (100) 1(25.0) 85 (45.0) 5(2.6)
Nausea 61 (77.2) 4(5.1) 284 (76.3) 14 (3.8) 3(75.0) 70 (37.0) 1(0.5)
Abdominal pain 40 (50.6) 5(6.3) 120 (32.3) 12 (3.2) 1(25.0) 50 (26.5) 1(0.5)
Anemia and/or 36 (45.6) 20 (25.3) 147 (39.5) 83 (22.3) 0 0 9 (4.8) 1(0.5)
low/decreased hemoglobin
Constipation 34 (43.0) 2 (2.5) 140 (37.6) 7(1.9) 2 (50.0) 0 44 (23.3) 2(1.1)
ALT/AST Increased 34 (43.0) 13 (16.5) 133 (35.8) 39 (10.5) 0 0 6 (3.2) 0
Diarrhea 34 (43.0) 1(1.3) 129 (34.7) 3(0.8) 2 (50.0) 0 43 (22.8) 2(1.1)
Thrombocytopenia and/or 31(39.2) 3(3.8) 111 (29.8) 21 (5.6) 0 0 5(2.6) 0
low/decreased platelets
Decreased appetite 27 (34.2) 1(1.3) 94 (25.3) 3(0.8) 0 0 25(13.2) 0
Vomiting 26 (32.9) 4(5.1) 139 (37.4) 16 (4.3) 0 0 29 (15.3) 2(1.1)
Dysgeusia 25 (31.6) 0 148 (39.8) 0 0 0 13 (6.9) 0
Neutropenia and/or 24 (30.4) 10 (12.7) 76 (20.4) 32 (8.6) 1(25.0) 0 9 (4.8) 2(1.1)
low/decreased ANC

ANC, absolute neutrophil count; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TEAE, treatment-emergent adverse event.

Visit cutoff date is December 31, 2019. Data are sorted by decreasing incidence in the rucaparib exceptional benefit subgroup. There were no TEAEs of myelodysplastic syndrome

or acute myeloid leukemia reported.
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Supplementary Table 9

Incidence of myelodysplastic syndrome/acute myeloid leukemia in the ARIEL3 patient population

Rucaparib arm

Placebo arm

BRCA BRCA
MDS/AML, n (%) All mutant? BRCA wild-type All mutant? BRCA wild-type
Overall 14/375 (3.7) 9/130 (6.9) 5/245 (2.0) 4/189 (2.1) 3/66 (4.5) 1/123 (0.8)
Exceptional benefit subgroup 9/79 (11.4) 7/46 (15.2) 2/33 (6.1) 0/4 (0) 0/3 (0) 0/1 (0)
All others 5/296 (1.7) 2/84 (2.4) 3/212 (1.4) 4/185 (2.2) 3/63 (4.8) 1/122 (0.8)

?Includes germline and somatic mutations.

AML, acute myeloid leukemia; BRCA, BRCA1 or BRCA2; MDS, myelodysplastic syndrome.
Visit cutoff date is December 19, 2020.
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Supplementary Figures

Supplementary Fig. 1. Analysis of PFS-PPFI differences in exceptional benefit patients. (A) A
schematic showing simplified typical patient clinical history in ARIEL3 and the events that define
the PPFI and PFS lengths. (B) Histogram showing the distributions of PFS-PPFI differences in
ARIEL3 exceptional benefit patients. PD, progressive disease; PFS, progression-free survival;
PPFI, penultimate platinum-free interval.
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Supplementary Fig. 2. Frequencies of outcomes in placebo-arm patients with different baseline
clinical and molecular characteristics. p values based on chi-square tests; bold denotes
significant results (p<0.05). BRCA, BRCA1 or BRCA2; HRR, homologous recombination repair;

LOH, loss of heterozygosity; PPFI, penultimate platinum-free interval.

Subgroup | Exceptional benefit Short term All others p value
Number of prior lines of chemotherapy 0.8112
2 (n=124) | 2.4%l 31.5% I 66.1% NG
3+ (n=65) | 1.5%]| 35.49 I 63.1% I
Number of prior lines of platinum 0.8648
2(n=126) | 2.4%l 31.79% I 65.9% INIEIG
3+ (n=63) | 1.6%]| 34.99% [INNEG_G 63.5% G
Measurable disease 0.0568
No (n=123) | 2.4%l 26.8% I 70.7% NG
Yes (n=66) | 1.5%]| 43.9% NG 54.5% NG
Response to most recent platinum 0.0037
Complete response (n=64) | 1.6%]| 17.2% Il 81.3% NG
Partial response (n=125) | 2.4%l| 40.8% NG 56.8% NG
PPFI 0.0145
>12 months (n=113) | 3.5%l 25.7% I 70.8% NG
6—12 months (n=76) | 0.0% 43.4% NG 56.6% NG
Molecular subgroup 0.5863
BRCA mutant (n=75) | 4.0%l 34.7% I 61.3% NG
BRCA wild-type/LOH high (n=45) | 0.0% 31.19% I 68.9% INNG_
BRCA wild-type/LOH low (n=53) | 1.9%] 28.3% Il 69.8% NG
Non-BRCA HRR gene mutations 0.5929
RAD51C, RAD51D (n=3) | 0.0% 0.0% 100.0% NG
Other (n=11) | 0.0% 18.2% Il 81.8% NG
No HRR gene mutations (n=100) | 1.0%]| 34.0% I 65.0% NG
Archival BRCA1 methylation 0.7815
in BRCA wild-type cases High (n=16) | 0.0% 31.3% I 68.8% G
Low (n=8) | 0.0% 12.5% M 87.5% GG
Unmethylated (n=71) | 1.4%]| 32.4% 0 66.2% NG

42



699
700
701
702

703  platinum-free interval.

Exceptional-benefit
subgroup,
placebo

No. prior lines of CT |
Measurable disease atBL ||
BR to most recent pit

PPFI 11

Molecular subgroup [l

BRCA1 I

BRcA2 |
RAD51C
RAD51D

HRR pathway

TP53 I
MDM2

ARID1A

EMSY

MLL
mMUtYH |

MLH1
MSH6

RB1
CCNE1
CCND1
CCND2
CCND3

CDKN2A

Other DNA repair

Mismatch repair

Cell cycle

PIK3CA |
AKT1
AKT2
AKT3
PTEN

PIK3R1

RICTOR

NF1 11
KRAS |
NRAS
BRAF

MYc |
MYCL1
ERBB2
ERBB3
ERBB4

MAP2K4
MAP3K1 |

PIK3CA/AKT pathway

RAS/RAF pathway

RTK signaling

No. prior lines of CT
2 le
Partial response
PPFI
| 6-12 months
| >12 months

Measurable disease at BL
I Yes

704 No
705

706

BR to most recent pit
Complete response

Supplementary Fig. 3. Genetic and epigenetic alterations in exceptional benefit (left) and short-
term (right) subgroup patients in the placebo arm. BL, baseline; BR, best response; BRCA,
BRCA1 or BRCAZ2; CT, chemotherapy; HRD, homologous recombination deficiency; HRR,
homologous recombination repair; LOH, loss of heterozygosity; plt, platinum; PPFI, penultimate
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