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Abstract

Background: In the Phase 111 OlympiAD study, olaparib significantly prolonged progression-
free survival versus chemotherapy treatment of physician’s choice (TPC) in patients with germline
BRCA-mutated (JBRCAmM), HER2-negative metastatic breast cancer (mBC). In the final pre-
specified analysis (64% maturity), median overall survival (OS) was 19.3 months for olaparib

and 17.1 months for TPC (P = 0.513). Post-hoc extended follow-up, 25.7 months longer than
previously reported for OS, is reported.

Patients and methods: Patients with gBRCAm, HER2-negative mBC, who had received <2
lines of chemotherapy for metastatic disease were randomised 2:1 to olaparib (300 mg bid) or
TPC. During extended follow-up, OS was analysed every 6 months using the stratified log-rank
test (overall population) and Cox proportional hazards model (pre-specified subgroups).

Results: In the overall population (302 patients; 76.8% maturity), median OS was 19.3 months
for olaparib and 17.1 months for TPC (hazard ratio [HR] 0.89, 95% confidence interval [CI] 0.67-
1.18); median follow-up was 18.9 and 15.5 months, respectively. Three-year survival was 27.9%
for olaparib versus 21.2% for TPC. With olaparib, 8.8% of patients received study treatment for >3
years versus none with TPC. In first-line (1L) mBC, median OS was longer for olaparib than TPC
(22.6 vs 14.7 months; HR 0.55, 95% CI1 0.33-0.95) and three-year survival was 40.8% for olaparib
versus 12.8% for TPC. No new serious adverse events related to olaparib were observed.
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Conclusions: OS was consistent with previous analyses from OlympiAD. These findings
support the possibility of meaningful long-term survival benefit with olaparib, particularly in 1L
mBC.

Keywords
Breast cancer; Germline BRCA mutation; Olaparib; Overall survival; PARP inhibitor

1. Introduction

Approximately 5% of patients with breast cancer (BC) carry a germline BRCA1 and/or
BRCAZ mutation [1-3], which are associated with a younger age at diagnosis, aggressive
disease characteristics, and human epidermal growth factor receptor 2 (HER2)-negative
tumours [1, 4-6].

In the primary analysis of the Phase 111 OlympiAD study (NCT02000622), the oral
poly(ADP-ribose) polymerase (PARP) inhibitor olaparib significantly increased median
progression-free survival compared with chemotherapy treatment of physician’s choice
(TPC) (7.0 vs 4.2 months, respectively) in patients with germline BRCA-mutated, HER2-
negative metastatic breast cancer (mBC) [7]. A delay in the time to deterioration of health-
related quality of life, functioning, and symptoms was also reported [8]. At the time of the
final pre-specified overall survival (OS) analysis (25 September 2017), median follow-up for
OS in censored patients was 25.3 months and 26.3 months in the olaparib and TPC groups,
respectively (18.9 versus 15.5 months overall, respectively). At this data-cut, 192 of the 302
patients randomised had died (64% data maturity), and there was no statistically significant
difference in median OS between olaparib (19.3 months) and TPC (17.1 months) [9].
However, it was notable that some patients, restricted to the olaparib arm, were continuing to
receive study treatment, suggesting a long-term survival benefit.

Long-term responders to olaparib who derive prolonged survival benefit have been
previously reported in the treatment of ovarian cancer [10]. Given the numbers of patients
alive at the time of the final pre-specified OS analysis (on or off treatment), it was of
interest to determine survival status at later time points. In March 2018, the OlympiAD
study protocol was amended to extend the follow-up of patients by a minimum of 2

years for survival status. Here, we have completed a follow-up that is 25.7 months

longer than that previously reported for OS and safety. We report findings for the overall
randomised population as well as pre-specified subgroups of interest, including patients
receiving olaparib in the first-line setting for metastatic disease. We also present baseline
characteristics for patients who had extended time on olaparib treatment owing to positive
outcomes.

2. Methods

2.1. Study design and patients

Methodological details of the OlympiAD study have been reported previously [7, 9].
In brief, OlympiAD was a randomised, controlled, open-label, multicentre, international,

Eur J Cancer. Author manuscript; available in PMC 2024 May 01.
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Phase 111 trial in adults with germline BRCA-mutated, HER2-negative mBC. Patients

had previously received an anthracycline (unless contraindicated) and a taxane in the
neoadjuvant, adjuvant, or metastatic setting, and no more than two chemotherapy regimens
for mBC. Patients were randomised (2:1) to receive olaparib tablets (300 mg twice daily) or
predeclared single-agent TPC (capecitabine, vinorelbine, or eribulin) until objective disease
progression (Response Evaluation Criteria in Solid Tumours, version 1.1) or unacceptable
toxic effects. The study protocol, and its amendment to allow an extended follow-up period,
were approved by ethics review committees at the participating institutions. Patients were
re-consented prior to participation in the extended follow-up period.

2.2. Endpoints and assessments

OS, treatment duration, time to first subsequent cancer therapy or death (TFST), time

to second subsequent cancer therapy or death (TSST), serious adverse event (SAES),

and adverse events of special interest (AESIs; myelodysplastic syndrome, acute myeloid
leukaemia, new primary malignancies, and pneumonitis) for olaparib were endpoints in the
extended follow-up period. On-treatment study visits during the extended survival follow-up
were performed as per local clinical practice. SAEs and AESIs were recorded during the
treatment period and for 30 days after discontinuation of study treatment. Investigators
were also required to report any SAE (including death) occurring at any time after a
patient had completed the study if it was considered causally related to investigational
product. Any case of myelodysplastic syndrome, acute myeloid leukaemia, or new primary
malignancy occurring after the 30-day follow-up period was to be reported as an SAE for
pharmacovigilance purposes.

2.3. Statistical analysis

Exploratory analyses of OS, TFST, and TSST were performed at 6-monthly intervals during
the extended follow-up period. For OS analyses, patients not known to have died at the time
of the data-cut were censored at the last recorded date on which they were known to be alive.
Patients confirmed to be alive were censored at the date of the data-cut. These analyses were
not powered to detect differences between the treatment groups; no multiplicity adjustment
was applied, and P values are nominal. For the analyses of OS, TFST, and TSST in the
overall population, a hazard ratio (HR) and confidence intervals (Cls) were estimated using
a stratified log-rank test. The Kaplan—Meier method was used to generate time-to-event
curves, from which medians were calculated. Landmark OS analyses (percentage of patients
known to be still alive) were performed on the full analysis set and pre-specified subgroups
at 12, 24, 36 and 48 months post-randomisation. A single Cox proportional hazards model
was used for the OS analyses in pre-specified subgroups: hormone receptor status (hormone
receptor-positive vs triple-negative), prior chemotherapy for mBC (yes vs no), and prior
platinum-based chemotherapy (yes vs no). Safety data are summarised descriptively.

3. Results

3.1.

Patients

Fifteen patients (5.0%) did not consent to participate in the extended follow-up (olaparib: 7
=7,3.4%; TPC: n =8, 8.2%). At the time of data-cut off (DCO, 17 November 2019), of the

Eur J Cancer. Author manuscript; available in PMC 2024 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Robson et al.

Page 5

302 patients randomised (olaparib: 7= 205; TPC: n=97), 38 patients (12.6%) remained in
the study. Of these, 10 patients (all in the olaparib arm) were still receiving study treatment.
The remaining 28 patients (olaparib: 7 =19; TPC: n=9) were ongoing in the study off
treatment because they had discontinued treatment but remained in the study under survival
follow-up. A total of 249 patients (82.5%) were off study (olaparib: 82.4%; TPC: 82.5%).
The main reason for study termination was death (7= 232; 76.8% OS data maturity) (Fig.
1).

The baseline characteristics of the overall randomised population and the 10 patients who
remained on study treatment in the olaparib arm at the time of the data-cut are shown in
Table S1. Compared with the overall randomised population, those patients who were still
receiving olaparib tended to have better Eastern Cooperative Oncology Group performance
status (ECOG PS) at study entry and were less heavily pretreated with chemotherapy

for mBC and platinum-based chemotherapy for BC. The response data reported for these
patients in Table S1 are limited to the DCO for the primary analysis (09 December 2016).

3.2. Study treatment duration and subsequent treatments

The median total study treatment duration was 8.2 months in the olaparib arm (range, 14
days—4.7 years) versus 3.4 months in the TPC arm (range, 21 days—2.1 years). Of the 205
patients who received at least one dose of olaparib, 27.8% (7= 57) received study treatment
for at least 1 year, with 13.7% (7 = 28) of these patients continuing for 2 years, 8.8% (7=
18) for 3 years, and 6.3% (/7= 13) for 4 years, compared with 9.9% (= 9) for 1 year, 1.1%
(n=1) for 2 years, and none for 3 or 4 years among the patients who received at least one
dose of study treatment in the TPC arm (Fig. 2).

For the patients who discontinued study treatment at any point during the study, subsequent
treatments in the olaparib and TPC arms included a PARP inhibitor in 2.0% and 12.4% of
patients, and platinum-based chemotherapy in 42.9% and 48.5% of patients, respectively
(Table 1). Median TFST was especially favourable for patients randomised to olaparib

(9.4 months, 95% CI 8.3-10.6 months) compared with TPC (4.3 months, 95% CI 3.4-5.4
months), HR 0.36 (95% CI 0.27-0.50) (Fig. 3A). Median TSST was 14.3 months (95% ClI
12.3-15.7 months) in the olaparib arm and 10.5 months (95% CI 8.5-11.3 months) in the
TPC arm, HR 0.54 (95% CI 0.40-0.72) (Fig. 3B).

3.3. OS and landmark analyses

The overall median follow-up for OS was 18.9 months in the olaparib arm and 15.5 months
in the TPC arm.

Fig. 4 shows Kaplan—Meier estimates of OS for the overall population and for pre-specified
subgroups (hormone receptor status, prior chemotherapy for mBC, and prior platinum-based
chemotherapy). In the overall population, median OS was 19.3 months for olaparib and 17.1
months for TPC (HR 0.89, 95% CI 0.67-1.18) (Fig. 4A). Landmark analyses showed that
27.9% of patients in the olaparib arm were alive at 3 years compared with 21.2% of patients
in the TPC arm (Fig. 4A).

Eur J Cancer. Author manuscript; available in PMC 2024 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Robson et al.

3.4. Safety

Page 6

Median OS was consistently numerically longer for olaparib than for TPC across the
pre-specified subgroups (Fig. 4B-G). OS benefit was numerically greater among patients
receiving olaparib versus TPC in the first-line setting (i.e., no prior chemotherapy for mBC
subgroup), median 22.6 vs 14.7 months, respectively; HR 0.55, 95% CI 0.33-0.95 (Fig. 4D).
Of the patients receiving study treatment in the first-line setting for mBC, 40.8% of patients
in the olaparib arm were alive at 3 years compared with 12.8% of patients in the TPC arm
(Fig. 4D).

No new SAEs causally related to olaparib treatment or AESIs were reported during the
extended follow-up period, as compared to previous analyses. No cases of myelodysplastic
syndrome, acute myeloid leukaemia, or pneumonitis were reported throughout the study.
SAEs were reported at similar frequencies per treatment arm in the final pre-specified

OS population (16.6% of patients treated with olaparib, 16.5% treated with TPC) and OS
extension population (18.0% of patients treated with olaparib, 16.5% treated with TPC). The
most common SAE, anaemia, was reported by the same proportion of patients in the final
pre-specified OS and extended populations per treatment arm: olaparib (2.4% of patients)
and TPC (2.2% of patients) (Fig. 5). Throughout the study, 11 patients (5.4%) in the olaparib
arm and six patients (6.6%) in the TPC arm discontinued treatment because of an adverse
event (Fig. 1).

4. Discussion

This extended follow-up of patients enrolled in the OlympiAD study provides clinically
important long-term observations of a PARP inhibitor, olaparib, in the treatment of
germline BRCA-mutated, HER2-negative mBC. The numeric OS benefit between olaparib
and TPC was consistent across the overall population and pre-specified subgroups, with

the possibility of greatest long-term benefit among patients who had not received prior
chemotherapy for metastatic disease: 40.8% of patients receiving first-line treatment for
mBC in the olaparib arm were alive at 3 years compared with 12.8% of patients in the TPC
arm. In the olaparib arm, a numerically larger subset of patients received study treatment
for at least 1 year (27.8%, n=57), 2 years (13.7%, n= 28), 3 years (8.8%, n=18), and 4
years (6.3% n= 13), compared with 9.9% (7= 9) for 1 year, 1.1% (n= 1) for 2 years, and
none at 3 or 4 years in the TPC arm. This sustainability of the treatment effect of olaparib in
the overall population was supported by longer median times to subsequent treatments in the
olaparib arm than in the TPC arm (TFST, 9.4 months vs 4.3 months; TSST, 14.3 months vs
10.5 months).

Prolongation of OS is a desirable goal when cancer has progressed beyond curative
treatment. In the overall population and across the pre-specified subgroups (prior
chemotherapy for mBC, hormone receptor status, and prior platinum-based chemotherapy),
landmark survival analyses numerically favoured the olaparib arm, where 27.9% of patients
were alive at 3 years compared with 21.2% of patients in the TPC arm. Furthermore,
eighteen patients (8.8%) in the olaparib arm received study treatment for at least 3 years

in the absence of clinical progression, compared with no patients in the TPC arm. The long-

Eur J Cancer. Author manuscript; available in PMC 2024 May 01.
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term OS findings of this exploratory analysis are concordant with the final pre-specified OS
analysis in OlympiAD [9]. The OlympiAD study was not powered to identify differences
in OS (a secondary endpoint), but rather to detect improvement in progression-free survival
with olaparib (the primary endpoint), and the extended OS analysis was exploratory. This
survival analysis may also have been confounded by subsequent treatments following
discontinuation of one of the study treatments [7], for example PARP inhibitor use (12.4%
[TPC arm] vs 2.0% [Olaparib arm]), although the sustainable effect of olaparib therapy was
supported by median TFST and TSST being consistently longer in the olaparib arm.

This long-term exploratory assessment of OS has confirmed the findings of the final pre-
specified analysis in OlympiAD [9] that suggested a possible benefit in the first-line setting
for mBC. Among the 10 patients (7= 4 hormone receptor-positive, /7= 6 triple-negative
breast cancer) who remained on study treatment in the olaparib arm at the time of the data-
cut, only one patient had received platinum-based chemotherapy for BC and only half had
previously received chemotherapy for mBC. There are, however, some important caveats
to be taken into consideration. The progression-free survival benefit for olaparib relative
to TPC was similar across subgroups, including those defined by extent of prior therapy.
Also, the median OS was unexpectedly lower for patients without prior chemotherapy for
mBC compared with the overall population in the TPC arm (14.7 months vs 17.1 months),
although it was higher in the olaparib arm (22.6 months vs 19.3 months). Furthermore, the
final OS analysis of the phase 3 EMBRACA trial did not demonstrate any first-line OS
benefit for the PARP inhibitor talazoparib in a similar patient population [11].

Long-term exposure to olaparib was generally well tolerated, with no evidence of
cumulative toxicity and no new safety signals compared with earlier data-cuts [7, 9].
Specifically, there were no new SAEs considered by the investigators to be causally

related to olaparib treatment and no AESIs. In the previously reported primary analysis,
one patient in the olaparib arm had a nonserious event of melanoma /n situ[7, 9].

No cases of myelodysplastic syndrome, acute myeloid leukaemia, or pneumonitis were
reported throughout the study. The most common SAE, anaemia, was reported by the same
proportion of patients in the extended and final pre-specified OS populations. The low rates
of discontinuation from olaparib treatment due to adverse events (<6%), such as anaemia,
reported in the current and previous analyses of the OlympiAD study [7, 9] show that
supportive treatment, dose interruptions, and reductions can be used effectively to manage
tolerability, ensuring that patients remain on treatment for as long as they are receiving
benefit.

In summary, this extended follow-up of patients enrolled in the OlympiAD study provides
clinically important observations of a PARP inhibitor in the treatment of mBC, with a subset
(8.8%) of patients receiving treatment with olaparib for at least 3 years. These findings

are consistent with evidence of prolonged responses to olaparib in the treatment of ovarian
cancer [10]. In this extended follow-up, although OS did not differ significantly between

the two treatment arms, the HR favoured olaparib over TPC. The finding that 40.8% of
olaparib-treated patients who had not previously received chemotherapy for mBC were alive
at 3 years, compared with 12.8% in the TPC arm, raises the possibility of a meaningful

OS benefit for some patients receiving olaparib in the first-line setting for mBC. These

Eur J Cancer. Author manuscript; available in PMC 2024 May 01.
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exploratory findings should be investigated in further studies, including those employing
real-world data.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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TEST time to first subsequent cancer therapy
TNBC triple-negative breast cancer
TPC chemotherapy treatment of physician’s choice
TSST time to second subsequent cancer therapy
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Highlights

Median OS was 19.3 months for olaparib and 17.1 months for chemotherapy
treatment of physician’s choice (TPC).

A subset of patients (8.8%) received at least 3 years of study treatment in the
olaparib arm versus no patients in the TPC arm.

In the mBC first-line setting, median OS was numerically longer for olaparib
(22.6 months) than for TPC (14.7 months).

In the mBC first-line setting, 3-year survival rate was 40.8% in the olaparib
arm and 12.8% in the TPC arm.

These data confirm the findings of the final pre-specified OlympiAD analysis,
suggesting a possible survival benefit in the first-line setting.

Eur J Cancer. Author manuscript; available in PMC 2024 May 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Robson et al.

Page 11

Highlights

Median OS was 19.3 and 17.1 months for olaparib versus chemotherapy
respectively

8.8% of patients received at least 3 years of olaparib versus none in the TPC
arm

In first-line, median OS was numerically longer for olaparib (22.6 vs 14.7
months)

In first-line, 3-year OS rate was 40.8% for olaparib vs 12.8% in the TPC arm

These data confirm previous findings and suggest a possible OS benefit in
first-line
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Enrolled Not randomized (n=42)
(N=344) Patient decision (n=2)
l Eligibility criteria not fulfilled (n=38)
Other (n=2)
Randomized
(N=302)
Randomized to olaparib Randomized to TPC
(n=205) (n=97)
Received study treatment Received study treatment (n=91)
(n=205) Capecitabine (n=41)

Eribulin (n=34)
Vinorelbine (n=16)

| |

Discontinued treatment (n=194) Discontinued treatment (n=91)

Patient decision (n=9) Patient decision (n=10)

Adverse event (n=11) Adverse event (n=6)

Objective disease progression (n=166) Objective disease progression (n=70)

Other (n=8) Other (n=5)

Terminated study (n=169) Terminated study (n=80)

Patient decision (n=5) Patient decision (n=7)

Death (n=159) Death (n=73)

Lost to follow-up (n=4)

Other (n=1)

Status at data-cut® Status at data-cut®

Ongoing study off treatment (n=19) Ongoing study off treatment (n=9)

Ongoing study on treatment (n=10) Ongoing study on treatment (n=0)
Fig. 1.

Patient disposition at the data-cut for the extended OS analysis (17 November 2019). 2Six
patients in the TPC arm declined study treatment because of treatment allocation. Seven
patients did participate in the extended follow-up. “Eight patients did not participate in the
extended follow-up.

Abbreviations: OS, overall survival; TPC, chemotherapy treatment of physician’s choice.
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Fig. 2.

Cumulative treatment exposure, including interruptions, in patients who received study
treatment in the olaparib arm (n = 205) or TPC arm (n = 91).

Abbreviations: TPC, chemotherapy treatment of physician’s choice.
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(A) — Olaparib 300 mg bid (n=205)
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0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60
Time from randomization (months)
Number of patients at risk

205 184 141 102 76 56 43 38 31 28 25 24 16 16 16 13 13 7 5 1 O
— 97 63 3 17 13 6 6 4 4 3 2 2 2 2 1 1 1 1 0 0 O

(B) —— Olaparib 300 mg bid (n=205)
1.0 - —— TPC (n=97)
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25 HR (95% Cl) 0.54 (0.40-0.72)
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Fig. 3.
Kaplan—-Meier estimates for (A) time to first subsequent cancer therapy and (B) second

subsequent cancer therapy.

Abbreviations: bid, twice daily; Cl, confidence interval; TFST, time to first subsequent
cancer therapy; TPC, chemotherapy treatment of physician’s choice; TSST, time to second
subsequent cancer therapy.
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Kaplan—Meier estimates for overall survival (A) in the overall population and (B-G) in
pre-specified subgroups: hormone receptor-positive (B), TNBC (C), no prior chemotherapy
for mBC, (D) prior chemotherapy for mBC (E), no prior platinum-based chemotherapy for
BC (F), and prior platinum-based chemotherapy for BC (G). Vertical grey dashed lines
indicate the landmark analyses timepoints; percentages represent the proportions of patients

still alive at each of these timepoints.
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Abbreviations: BC, breast cancer; bid, twice daily; Cl, confidence interval; HR, hazard
ratio; L, line; mBC, metastatic breast cancer; mo, month; NC, non-calculable; no., number;
TNBC, triple-negative breast cancer; TPC, chemotherapy treatment of physician’s choice.
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Fig. 5.

In?:idence of SAEs occurring in two or more patients in either treatment arm in the final pre-
specified OS population (DCO 25 September 2017) or in the OS extension population (DCO
17 November 2019). Data are shown as the proportion of patients with SAEs (categorised

as haematological or non-haematological) in each treatment arm. 2Including SAEs that
occurred one or more times. *Indicates no recorded SAE.

Abbreviations: DCO, data cut-off; OS, overall survival; SAEs, serious adverse events; TPC,
chemotherapy treatment of physician’s choice.
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Table 1

Subsequent cancer therapies

Olaparib (n=205) TPC (n=97)

PARP inhibitor
Platinum-based chemotherapy
Other cytotoxic chemotherapy
Hormonal therapy
Targeted/biologics

Other

No subsequent cancer therapy

Continuing study treatment?

4(2.0) 12 (12.4)
88 (42.9) 47 (48.5)
136 (66.3) 71(73.2)
42 (20.5) 25 (25.8)
38 (18.5) 24 (24.7)

8(3.9) 4(4.2)
33(16.1) 17 (17.5)

10 (4.9) 0

Data are presented as n (%). Patients may have received a subsequent cancer therapy in more than one category.

As of DCO 17 November 2019

DCO, data cut-off; PARP, poly(ADP-ribose) polymerase; TPC, chemotherapy treatment of physician’s choice.
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