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ABSTRACT

Objective: The addition of maintenance olaparib to bevacizumab demonstrated a significant
progression-free survival (PES) benefit in patients with newly diagnosed, advanced ovarian
cancer in the PAOLA-1/ENGOT-ov25 trial (NCT02477644). We evaluated maintenance
olaparib plus bevacizumab in the Japan subset of PAOLA-1.

Methods: PAOLA-1 was a randomized, double-blind, phase III trial. Patients received
maintenance olaparib tablets 300 mg twice daily or placebo twice daily for up to 24 months,
plus bevacizumab 15 mg/kg every 3 weeks for up to 15 months in total. This prespecified
subgroup analysis evaluated investigator-assessed PFS (primary endpoint).

Results: Of 24 randomized Japanese patients, 15 were assigned to olaparib and 9 to placebo.
After a median follow-up for PFS of 27.7 months for olaparib plus bevacizumab and 24.0 months
for placebo plus bevacizumab, median PFS was 27.4 versus 19.4 months, respectively (hazard
ratio [HR]=0.34; 95% confidence interval [CI]=0.11-1.00). In patients with tumors positive for
homologous recombination deficiency, the HR for PES was 0.57 (95% CI=0.16-2.09). Adverse
events in the Japan subset were generally consistent with those of the PAOLA-1 overall population
and with the established safety and tolerability profiles of olaparib and bevacizumab.
Conclusion: Results in the Japan subset of PAOLA-1 support the overall conclusion of the
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Synopsis

The Japan subset of the PAOLA-1/ENGOT-0v25
trial included 24 women with newly diagnosed,
advanced ovarian cancer. A progression-free
survival benefit was seen with the addition

of olaparib versus placebo to bevacizumab
maintenance therapy (hazard ratio=0.34; 95%
confidence interval=0.11-1.00). Safety results
were consistent with the overall PAOLA-1
population.

Presentation

The data have been presented at the ESMO
Asia Virtual Congress 2020, held on 20-22
November 2020.
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PAOLA-1 trial demonstrating that the addition of maintenance olaparib to bevacizumab
provides a PFS benefit in patients with newly diagnosed, advanced ovarian cancer.

Trial Registration: ClinicalTrials.gov Identifier: NCT02477644

Keywords: Newly Diagnosed Advanced Ovarian Cancer; PAOLA-1; Olaparib; Bevacizumab;
BRCA Mutation; Homologous Recombination Deficiency

INTRODUCTION

Ovarian cancer is the third most commonly diagnosed gynaecological cancer worldwide and
the eighth most common cause of cancer death in women, with over 200,000 ovarian cancer-
related deaths occurring in 2020 [1,2]. It is estimated that in Japan in 2020, there were nearly
11,000 new cases of ovarian cancer and over 5,000 ovarian-cancer-related deaths [3]. In 2014,
35% ofJapanese patients with ovarian cancer had International Federation of Gynecology and
Obstetrics (FIGO) stage III or IV disease at diagnosis [4].

The fact that patients with ovarian cancer are often diagnosed at a late stage means that the
majority of the patients experience relapse despite undergoing cytoreductive surgery and
platinum-based chemotherapy with curative intent [5,6].

First-line maintenance monotherapy with the poly (ADP-ribose) polymerase (PARP)
inhibitor olaparib provided a long-term progression-free survival (PFS) benefit for patients
with advanced ovarian cancer and a BRCAI and/or BRCA2 mutation (BRCAm) in the phase
III SOLOL1 trial [7]. The phase III PAOLA-1/ENGOT-ov25 trial investigated the addition

of maintenance olaparib to the antiangiogenic agent bevacizumab in patients with
advanced ovarian cancer who were in clinical response following first-line platinum-based
chemotherapy plus bevacizumab and were unselected by biomarker or surgical status

[8]. Maintenance olaparib plus bevacizumab provided a substantial PFS benefit versus
bevacizumab alone in PAOLA-1 patients who tested positive for homologous recombination
deficiency (HRD; defined as a presence of a BRCAm and/or genomic instability; genomic
instability is defined as a genomic instability score of 242) (median 37.2 vs. 17.7 months;
hazard ratio [HR], 0.33; 95% confidence interval [CI]=0.25-0.45). Based on this result,
maintenance therapy with olaparib plus bevacizumab was approved in the USA, the EU, and
Japan for HRD-positive patients with advanced ovarian cancer who are in response to first-
line platinum-based chemotherapy plus bevacizumab [9-11]. In addition, a significant PFS
benefit was seen with olaparib plus bevacizumab versus bevacizumab alone in the overall
PAOLA-1 population (HR=0.59; 95% CI=0.49-0.72; p<0.001) [8]. The results of PAOLA-1
highlight the importance of HRD testing to identify patients most likely to benefit from and
eligible to receive olaparib plus bevacizumab as maintenance therapy.

This article reports results of a subgroup analysis of PAOLA-1 evaluating combination

maintenance therapy with olaparib plus bevacizumab versus placebo plus bevacizumab in the
Japan subset.
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MATERIALS AND METHODS

1. Trial design and patients
PAOLA-1 was a randomized, double-blind, placebo-controlled, phase III trial conducted in 11
countries, including a subset of patients from 7 centers in Japan.

Patient eligibility criteria in PAOLA-1 have been described previously [8]. In brief, eligible

patients were aged >18 years and had newly diagnosed, advanced (FIGO stage IIl or IV) high-
grade serous or high-grade endometrioid ovarian, fallopian tube, and/or primary peritoneal
cancer. Patients with other epithelial non-mucinous ovarian cancer were eligible if they had a
germline BRCAm. Patients were eligible irrespective of surgical status (upfront or interval surgery,
residual or no residual macroscopic disease) and had no evidence of disease or clinical complete
or partial response after receiving first-line treatment with platinum-taxane chemotherapy

plus bevacizumab. Patients received at least 3 cycles of bevacizumab with the last 3 cycles of
chemotherapy, apart from those undergoing interval surgery, who were permitted to receive only
2 cycles of bevacizumab with the last 3 cycles of chemotherapy. A tumor sample had to be available
for central BRCA testing and to determine HRD status. Patients had an Eastern Cooperative
Oncology Group performance status of O or 1. Full eligibility criteria are provided in the Data S1.

This trial was performed in accordance with the Declaration of Helsinki and good clinical
practice guidelines, under the auspices of an independent data monitoring committee. The
trial was designed by the European Network of Gynaecological Oncological Trial Groups
(ENGOT) lead group, Groupe d’Investigateurs Nationaux pour ’Etude des Cancers Ovariens
(GINECO), and sponsored by Association de Recherche Cancers Gynecologiques (ARCAGY)
Research, according to the ENGOT model A [12,13]. The PAOLA-1 protocol specified that
approximately 24 Japanese patients would be recruited into the trial; Japanese patients were
enrolled in Japan by the Gynecologic Oncology Trial and Investigation Consortium (GOTIC).

2. Randomization and treatment

Patients were randomly assigned in a 2:1 ratio to olaparib tablets 300 mg twice daily or placebo
twice daily using an interactive web or voice response system. Patients were randomized at least
3 weeks and no more than 9 weeks after the last dose of chemotherapy, and randomization

was performed centrally using a block design with stratification according to the outcome of
first-line treatment at screening and tumor BRCAm status (Data S1). Study treatment continued
for up to 24 months from randomization or until disease progression in accordance with
investigators' assessment of imaging (modified Response Evaluation Criteria in Solid Tumors
[RECIST], version 1.1 criteria) or unacceptable toxicity, whichever occurred first, as long as the
patient experienced benefit and did not meet other discontinuation criteria. Crossover between
treatment arms was not planned. After discontinuation of the intervention, patients could
receive other treatments at the investigators' discretion. Patients were administered intravenous
bevacizumab 15 mg/kg every 3 weeks for a total duration of up to 15 months.

3. Endpoints and assessments

In PAOLA-1, the primary efficacy endpoint was the time from randomization until
investigator-assessed disease progression (assessed by modified RECIST version 1.1) or
death (ie PFS) [8]. Tumor assessment scans (computed tomography or magnetic resonance
imaging) were performed at baseline, then every 24 weeks (or at 12-week planned visits if
there was evidence of clinical progression or progression based on serum CA-125 levels) up to
month 42 or until the date of data cut-off (DCO).

https://doi.org/10.3802/jg0.2021.32.e82 3/M
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This prespecified analysis evaluated investigator-assessed PFS in the Japan subset. The
secondary endpoint of the time from randomization to second progression or death (PFS2)
was also assessed in the Japan subset.

Safety and tolerability were evaluated as a secondary objective.

4. Statistical analysis

As previously reported [8], PAOLA-1 was designed to detect differences in investigator-
assessed PFS in the overall population [8]. The PAOLA-1 Japan analysis was not powered to
detect a statistically significant difference between treatment arms in investigator-assessed
PFS. PFS was also assessed by blinded independent central review (BICR) in a sensitivity
analysis and in the HRD-positive subgroup in an exploratory analysis.

Efficacy data were summarized and analyzed in the intent-to-treat population, which
included all randomized patients, regardless of the intervention received. Safety data were
summarized in the safety analysis set (all randomized patients who received at least one

of dose of olaparib or placebo). PFS was analyzed using the Kaplan—Meier method; an
unstratified log-rank test assessed the difference between the treatment groups. The PFS HR
and 95% CI were calculated using a Cox proportional hazards model including a term for
treatment. Adverse events (AEs) were analyzed descriptively.

RESULTS

The PAOLA-1 trial randomized 806 patients globally from July 2015 through September 2017.
Of the 24 patients randomized from 7 centers in Japan, 15 were assigned to olaparib plus
bevacizumab and 9 to placebo plus bevacizumab (Fig. 1). The date of DCO for the primary
PFS analysis was March 22, 2019.

26 patients enrolled

2 excluded:
2 did not meet eligibility criteria

A
24 underwent randomization and
included in efficacy analysis

l
v v

15 assigned to receive 9 assigned to receive
olaparib + bevacizumab placebo + bevacizumab

v v

6 completed treatment at 2 years 2 completed treatment at 2 years
per protocol per protocol

7 discontinued treatment:
6 disease progression
1 unacceptable toxicity

9 discontinued treatment:
5 disease progression
4 unacceptable toxicity

Fig. 1. Patient disposition for the PAOLA-1 Japan subset.

https://doi.org/10.3802/jg0.2021.32.e82 4/1
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Patient baseline characteristics in the Japan subset, including tumor BRCAm and HRD status,
are shown in Table 1. Baseline characteristics were generally well balanced between treatment
arms, although more patients in the olaparib plus bevacizumab group had macroscopic
residual disease after undergoing upfront surgery than in the placebo plus bevacizumab group.
Overall, a total of 21% and 67% of patients had a tumor BRCAm and were HRD positive,
respectively. In addition, 21% of patients had a germline BRCAm in the overall Japan subset.

At the primary PFS analysis DCO, median follow-up for PFS in the Japan subset was 27.7
(interquartile range [IQR], 24.8-29.1) months and 24.0 (IQR, 24.0-24.0) months in the

olaparib plus bevacizumab and placebo plus bevacizumab groups, respectively. At the time

Table 1. Characteristics of the patients at baseline in the Japan subset”

Characteristics Olaparib + bevacizumab (n=15) Placebo + bevacizumab (n=9)
Median age, yr (range) 61.0 (44-71) 59.0 (44-70)
ECOG performance status
0 15 (100) 8 (89)
1 0 1(1)
Primary tumor location
Ovary 8 (53) 6 (67)
Fallopian tube 2 (13) 0
Primary peritoneal 5(33) 3(33)
FIGO stage
n 10 (67) 7(78)
v 5(33) 2 (22)
Normal serum CA-125 level
Yes 13 (87) 8 (89)
No 2 (13) 1(1)
Histology
Serous 14 (93) 9 (100)
Endometrioid 1(7) 0
History of cytoreductive surgery
Upfront surgery 8 (53) 5 (56)
Macroscopic residual disease 8 (100) 3(60)
Complete resection 0 2 (40)
Interval surgery 7 (47) 4 (44)
Macroscopic residual disease 1(14) 0
Complete resection 6 (86) 4 (100)
No surgery 0 0
Response after first-line chemotherapy
No evidence of disease’ 5(33) 5(33)
Complete response* 6 (40) 4 (44)
Partial response’ 4(27) 2 (22)
Deleterious tumor BRCAm
Yes 3(20) 2 (22)
No 12 (80) 7 (78)
Myriad tumor HRD status!
HRD positive 10 (67) 6 (67)
HRD negative 3(20) 3(33)
HRD test cancelled/failed 2 (13) 0

Values are presented as number (%).

BRCAm, BRCA mutation; CA-125, cancer antigen; ECOG, Eastern Cooperative Oncology Group; FIGO,
International Federation of Gynecology and Obstetrics; HRD, homologous recombination repair deficiency; ULN,
upper limit of normal.

*Percentages may not total 100% because of rounding. TNo evidence of disease was defined as no measurable/
assessable disease after cytoreductive surgery plus no radiologic evidence of disease and a normal CA-125 level
after chemotherapy. ¥Complete response was defined as disappearance of all measurable/assessable disease
and normalization of CA-125 levels. SPartial response was defined as radiologic evidence of disease and/or an
abnormal CA-125 level. 'HRD positive was defined as tumor BRCAm and/or genomic instability score of 242 with
the myChoice® CDx assay (Myriad Genetic Laboratories, Inc., Salt Lake City, UT, USA). HRD negative was defined
as genomic instability score of <42.

https://doi.org/10.3802/jg0.2021.32.e82 5/M
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1.0 —— Olaparib + bevacizumab
Placebo + bevacizumab
— 0.84
)
2
<
@
o 0.6
(0]
L Oy SRR
5
‘w 0.4
%]
o
o0
e . )
a (o Hazard ratio for disease
progression or death,
0.34 (95% CI=0.11-1.00)
T T T

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42

Time (mo)
No. at risk
Olaparib + bevacizumab 5 15 14 14 12 1 10 9 8 8 2 1 o 0 o0
Placebo + bevacizumab 9 9 7 7 6 6 5 3 2 0 0 0 0 0O o0

Fig. 2. Kaplan-Meier estimate of investigator assessed progression-free survival in the Japan subset.

of DCO, PFS events had occurred in 16 of 24 patients (67% data maturity). The number of
PFS events in the olaparib plus bevacizumab group was 8 (53%) and in the placebo plus
bevacizumab group was 8 (89%).

The duration of investigator-assessed PFS was significantly longer in the olaparib plus
bevacizumab group than in the placebo plus bevacizumab group (median 27.4 vs.19.4
months; HR=0.34; 95% CI=0.11-1.00; Fig. 2).

Results of the sensitivity analysis of PES by BICR were consistent with those of the
investigator-based PFS analysis, with a median PFS of 27.2 months in the olaparib plus
bevacizumab group versus 18.3 months in the placebo plus bevacizumab group (HR=0.40;
95% CI=0.13-1.23). In patients with tumors positive for HRD, the HR for PFS with olaparib
plus bevacizumab versus placebo plus bevacizumab was 0.57 (95% CI=0.16-2.09).

In the analysis of PFS2 (54% data maturity), median PFS2 was 28.7 months in the olaparib
plus bevacizumab group and 28.6 months in the placebo plus bevacizumab group (HR=0.88;
95% CI=0.28-3.02).

Median duration of treatment was 16.8 (range, 2.0-24.0) months for olaparib and 19.5
(range, 1.2-24.0) months for placebo. Median duration of treatment with bevacizumab since
randomization was 11.2 (range, 2.5-14.7) and 11.0 (range, 1.4-14.0) months in the olaparib
plus bevacizumab and placebo plus bevacizumab groups, respectively.

The most common AEs and the associated grade >3 AEs reported in the Japan subset are
shown in Table 2. The most commonly reported AEs (all grades) that occurred with a
numerically higher incidence among patients receiving olaparib plus bevacizumab than
among those receiving placebo plus bevacizumab were anemia, neutropenia, and leukopenia.
The most commonly reported AEs (all grades) that occurred with a numerically higher
incidence among patients receiving placebo plus bevacizumab than among those receiving
olaparib plus bevacizumab were hypertension and proteinuria.
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Table 2. Summary of AEs in the Japan subset”

AE Olaparib + bevacizumab (n=15) Placebo + bevacizumab (n=9)
All grades Grade 23 All grades Grade >3

Anemia’ 1 (73) 5(33) 1(1) 0
Leukopenia* 11 (73) 4 (27) 4 (44) 1(1)
Neutropenia$ 1 (73) 3(20) 1(1) 0
Lymphopenial 8 (53) 2 (13) 4 (44) 2(292)
Nausea 6 (40) 0 1(11) 0
Hypertension 4(27) 0 8(89) 2(22)
Increased weight 2 (13) 2 (13) 4 (44) 1(11)
Thrombocytopenial 2 (13) 0 1(1) 0
Stomatitis 2 (13) 0 1(11) 0
Gingivitis 2 (13) 0 0 0
Hypersensitivity 2 (13) 1(7) 0 0
Proteinuria 1(7) 0 4 (44) 0
Pelvic infection 1(7) (0] 2(22) 1(1)
URTI 1(7) 0 2 (22) 0
Headache 1(7) 0 2 (22) 0
Constipation 1(7) 0 2 (22) 0
Vomiting 0 0 3(33) 1(1m)
Hyperkalemia 0 0 2 (22) 0

Values are presented as number (%).

AE, adverse event; URTI, upper respiratory tract infection.

*Data are shown for all-grade AEs that occurred in at least 10% of patients in either treatment group and the
associated incidence of grade >3 AEs during study treatment or up to 30 days after discontinuation of the
intervention. AEs were graded using National Cancer Institute Common Terminology Criteria for Adverse Events
(version 4.03). TAnemia includes anemia, decreased hemoglobin level, decreased hematocrit, decreased

red blood cell count, erythropenia, macrocytic anemia, normochromic anemia, normochromic normocytic
anemia, and normocytic anemia. ¥Leukopenia includes leukopenia and decreased white blood cell count.
SNeutropenia includes neutropenia, febrile neutropenia, neutropenic sepsis, neutropenic infection, decreased
neutrophil count, idiopathic neutropenia, granulocytopenia, decreased granulocyte count, and agranulocytosis.
ILymphopenia includes decreased lymphocyte count, lymphopenia, decreased B-lymphocyte count, and
decreased T-lymphocyte count. "Thrombocytopenia includes thrombocytopenia, decreased platelet production,
decreased platelet count, and decreased plateletcrit.

Serious AEs occurred in 27% and 22% of patients in the olaparib plus bevacizumab and
placebo plus bevacizumab groups, respectively (Table S1). The most commonly reported
serious AE was anemia (20% of olaparib plus bevacizumab patients vs. 0% of placebo plus
bevacizumab patients). No fatal AEs were reported in either treatment arm.

In terms of AEs of special interest to olaparib, no cases of myelodysplastic syndromes (MDS),
acute myeloid leukemia (AML), new primary malignancies, or pneumonitis were reported in
either treatment group in the Japan subset.

In the majority of cases, AEs were managed with dose modification. Dose interruption
because of AEs occurred in 73% of patients in the olaparib plus bevacizumab group and

44% of patients in the placebo plus bevacizumab group, with dose reduction because of AEs
occurring in 60% and 0% of patients, respectively. Discontinuation because of AEs occurred
in 27% of patients in the olaparib plus bevacizumab group and 11% of patients in the placebo
plus bevacizumab group (Table S2).

DISCUSSION

The PFS benefit seen in the Japan subset of the PAOLA-1/ENGOT-o0v25 trial was generally
consistent with that reported in the overall PAOLA-1 population. In the Japan subset, the
addition of maintenance olaparib, compared with placebo, to bevacizumab reduced the
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risk of disease progression or death by 66% (HR=0.34; 95% CI=0.11-1.00) in patients with
newly diagnosed, advanced ovarian cancer. This compares with the 41% reduction in the
risk of disease progression or death seen in the overall PAOLA-1 population (HR=0.59; 95%
CI=0.49-0.72) [8].

The PFS benefit seen with olaparib plus bevacizumab versus placebo plus bevacizumab in
the Japan subset was supported by the results of a sensitivity analysis evaluating PFS by BICR
(HR=0.40; 95% CI=0.13-1.23).

In terms of biomarker status, the proportion of patients with a tumor BRCAm in the Japan
subset (21%) was similar to that in the overall PAOLA-1 population (30%) [8]. A germline
BRCAm was reported in 21% of patients in the Japan subset. A nationwide study of 634
Japanese women with newly diagnosed ovarian cancer found an overall germline BRCAm
prevalence of 15%, with a higher prevalence of germline BRCAI mutations (10%) than
germline BRCA2 mutations (5%) [14]. In PAOLA-1, there were slightly more HRD-positive
patients in the Japan subset (67%) than in the overall population (48%) [8], although

this needs to be confirmed in a larger study. Ongoing studies are further evaluating the
prevalence of BRCA mutations and HRD positivity in Japanese patients with ovarian cancer
(CHRISTELLE; UMIN000039226; NCT04222465).

Maintenance therapy with olaparib plus bevacizumab was associated with a substantial PFS
benefit compared with bevacizumab alone in HRD-positive patients in the overall PAOLA-1
population (HR=0.33; 95% CI=0.25-0.45) [8]. The small number of patients in the Japan
subset who were HRD positive (n=16) makes interpretation of these data difficult; the HR for
PFS in the HRD-positive subgroup was 0.57 (95% CI=0.16-2.09).

The PFS2 results in the Japan subset were consistent with those reported in an interim
analysis of PFS2 in the overall PAOLA-1 population (HR=0.86; 95% CI=0.69-1.09) (DCO
March 22, 2019) [8]. Owing to the small number of patients in the Japan subset, overall
survival was not evaluable.

The safety profile of olaparib plus bevacizumab in the Japan subset was generally consistent
with that of the overall PAOLA-1 population [8] and with the established safety and
tolerability profiles of olaparib and bevacizumab. There appeared to be a lower incidence of
hypertension (a toxicity frequently seen with bevacizumab) in the olaparib plus bevacizumab
group in the Japan subset (27%) than in the overall PAOLA-1 population (46%) [8], although
patient numbers in the Japan subset are small. No cases of fatigue or asthenia were reported
in the Japan subset, whereas fatigue/asthenia was reported in 53% of patients in the olaparib
plus bevacizumab group in the overall PAOLA-1 population [8]. The incidence of grade >3 AEs
was generally higher in the olaparib plus bevacizumab group in the Japan subset (73%) than
in the overall PAOLA1 population (57%), although these data should be interpreted in the
context of the small number of patients in the Japan subset.

In terms of AEs of interest for olaparib, no cases of MDS, AML, or new primary malignancies
were reported in the Japan subset at the time of DCO (March 22, 2019). In the overall
PAOLA-1 population [8], MDS, AML, or aplastic anemia was reported in 6 of 535 (1%)
patients in the olaparib plus bevacizumab group and 1 of 267 (<1%) patients in the placebo
plus bevacizumab group in the primary analysis [8]. MDS/AML has also been reported in
trials of PARP inhibitor maintenance monotherapy in the settings of newly diagnosed [15,16]

https://doi.org/10.3802/jg0.2021.32.e82 8/Mm


http://clinicaltrials.gov/ct2/show/NCT04222465

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

and relapsed ovarian cancer [17-20]. Results of a recent meta-analysis in patients with various
cancers suggest that PARP inhibitors (maintenance therapy or treatment) increased the risk
of MDS and AML compared with placebo [21].

Olaparib plus bevacizumab in PAOLA-1 Japan

The main limitation of this analysis is the small sample size, which makes it difficult to
interpret data in subgroups, such as patients who tested positive for HRD. A slight imbalance
in prognostic factors between treatment groups, with more patients in the olaparib plus
bevacizumab group compared with the placebo plus bevacizumab group having macroscopic
residual disease after upfront surgery, may have also impacted results.

In conclusion, this analysis of the Japan subset of PAOLA-1 supports the overall conclusion of
the PAOLA-1 trial that the addition of maintenance olaparib to bevacizumab provides a PFS
benefit in patients with newly diagnosed, advanced ovarian cancer.
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