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PARTNER s a prospective, phase II-1ll, randomized controlled clinical trial that
recruited patients with triple-negative breast cancer?, who were germline BRCA1
and BRCA2 wild type®. Here we report the results of the trial. Patients (n = 559) were
randomized on al:1basis to receive neoadjuvant carboplatin-paclitaxel with or
without 150 mg olaparib twice daily, on days 3 to 14, of each of four cycles (gap
schedule olaparib, research arm) followed by three cycles of anthracycline-based
chemotherapy before surgery. The primary end point was pathologic complete
response (pCR)*, and secondary end points included event-free survival (EFS) and
overallsurvival (OS)®. pCR was achieved in 51% of patients in the research arm and 52%
inthe controlarm (P=0.753). Estimated EFS at 36 months in the research and control
arms was 80% and 79% (log-rank P> 0.9), respectively; OS was 90% and 87.2% (log-rank

P=0.8), respectively. In patients with pCR, estimated EFS at 36 months was 90%,
and in those with non-pCR it was 70% (log-rank P < 0.001), and OS was 96% and 83%
(log-rank P< 0.001), respectively. Neoadjuvant olaparib did notimprove pCRrates,
EFS or OS when added to carboplatin—paclitaxel and anthracycline-based
chemotherapy in patients with triple-negative breast cancer who were germline
BRCAI and BRCA2 wild type. ClinicalTrials.gov ID: NCT03150576.

Olaparib, the first poly(ADP-ribose) polymerase (PARP) inhibitor to
be developed, is effective in treating women with breast cancer who
have germline pathogenic variantsin BRCAI and/or BRCA2 (gBRCAm),
bothin the metastatic®’ and the adjuvant setting®. The PARTNER trial
tested olaparibinthe neoadjuvant setting in two cohorts. One cohort
consisted of the patients with gBRCAm who had early breast cancer
and the reportofthat cohortisin progress (J.E.A. etal., manuscriptin
preparation). The other cohort (reported here) consisted of patients
withtriple-negative breast cancer (TNBC) who were germline BRCA1and
BRCA2 wild type (gBRCAwt)). In addition, all tumours had a basal-like
phenotype as defined by immunohistochemistry (Methods). The
standard of care for many years for TNBC had been anthracycline-and
taxane-based chemotherapy®. However, there was emerging evidence
from neoadjuvant trials (now published) that carboplatin is a useful
addition to this standard treatment'®™. In our trial, olaparib was given
48 hafter carboplatin—paclitaxel (gap schedule) for four cyclesin the

neoadjuvant setting and was followed by anthracycline-based chemo-
therapy before surgery.

TNBCsin patients who are gBRCAwt frequently exhibithomologous
recombination deficiency, and widespread genomic instability' simi-
lar to that seen in breast cancers in patients with gBRCAm. Defects in
homologous recombination repair can occur through numerous mech-
anismsincluding the loss of BRCAI and BRCA2function within the breast
cancer, thusresulting inagBRCAm-like phenotype', which could poten-
tially be treated with PARP inhibitors. ‘Genomicscars’, typically foundin
gBRCAm-related tumours, have also been identified in tumoursthat are
gBRCAwt". Typical rearrangement signatures with high numbers of tan-
dem duplications have been linked to a subgroup of TNBC(gBRCAwt)
with a homologous recombination deficiency profile™. This suggests
that TNBC(gBRCAwt) includes a targetable molecular group outside
the gBRCA population that could also benefit from PARP inhibition. In
homologous-recombination-deficient cells, PARP inhibition resultsin
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Fig.1| Trial CONSORT diagram. *The first main reason for treatment discontinuation was reported.

synthetic lethality by preventing repair of single-strand breaks, which
leads to problems downstream with double-strand repair'>', PARP
inhibitors therefore could work in synergy with DNA-damaging agents
such as platinums, which cause both single- and double-strand breaks.
In high-grade serous ovarian cancer, widespread adoption of PARP
inhibitorsin gBRCAwt tumours has already occurred and has been sup-
ported by evidence of their activity in those cancers that demonstrate
homologous recombination deficiency™.

The PARTNER trial used olaparib in the experimental group as an
addition to carboplatin-paclitaxel followed by anthracycline-based
chemotherapy. The first stage of the trial examined the safety of the
combination and the second stage investigated optimal scheduling
of olaparib in combination with platinum chemotherapy, which has
never been established. The combination had previously been tested
in patients with relapsed ovarian cancer', but the dose and schedule
used required reduced doses of carboplatin, and the combination
resultedinresponse rates similar to, rather than superior to, those for
carboplatin—paclitaxel alone. Therefore, after these results, olaparib
has been scheduled after completion of chemotherapy, when fulland
continuous doses are used®. The third stage of the PARTNER trial inves-
tigated the efficacy of the same chemotherapy and olaparib inthe 48-h
gap schedule research arm (Extended Data Fig. 1). This paper details
theresults of the PARTNER trial, aprospective, randomized controlled
trialin the TNBC(gBRCAwt) cohort.

Patients and treatment

From September 2016 to December 2021, 559 patients with
TNBC(gBRCAwt) (287 research arm (gap schedule); 272 control arm)
were randomized at 29 UK centres (CONSORT diagram, Fig. 1). Recruit-
ment was extended by around 6 months to decrease the risk of losing
participants due to the COVID-19 pandemic, which had considerably
slowed recruitment during 2020.

The data cutoff for analysis was 30 November 2023 with a median
follow-up of 38 months. Five patients (3 opt-out, 1 breach, 1toxicity)

in the research arm (gap schedule) and three patients (1 ineligible,
2 opt-out) in the control arm did not receive any treatment after
randomization. In the research arm (gap schedule), one patient was
found to be ineligible after receiving treatment. The resulting modi-
fied intention-to-treat population consisted of 550 patients. The
demographics and pretreatment disease characteristics were well
balanced between the two arms (Table 1). The median patient age
was 49 (range 23 to 71) years; 95.1% of patients had atumour diameter
ofless than 50 mm;22.5% had a tumour-infiltratinglymphocyte (TIL)
score > 60%; 94.8% had an Eastern Cooperative Oncology Group per-
formance status of 0; and 36.5% had prior oophorectomy or were
post-menopausal. Intheresearch arm (gap schedule), 88.2% received
at least 80% of the planned olaparib with a median dose intensity of
1,170 mg per week (Extended Data Table1). There were no differences
between the research (gap schedule) and control arms for patients
receiving at least 80% of the planned carboplatin (95%) and paclitaxel
doses (99%) (Extended Data Table 1). Surgery was carried out after
the treatment was completed in 98.2% of the patients (276 research
(gap schedule); 264 control). In patients who had surgery, 73.9% had
breast-conserving wide local excision and 61.5% had sentinel node
biopsy. A total of 447 (81.3%) patients received local radiotherapy
accordingto centre protocols, after completion of trial treatment and
surgery (Table1).

Efficacy

A total of 543 patients had pathological response data at surgery
available, of which 141/276 (51.1%) in the research arm (gap schedule)
and 140/267 (52.4%) in the control arm had a pCR with a difference
of -1.3% (95% confidence interval (CI) —-9.7% to 7.0%, P value = 0.753;
Fig. 2a). The result of no significant difference was consistent in all
pre-specified subgroups and afterimputing missing dataover arange
of assumptions (Extended Data Table 2 and Extended DataFig.2). The
proportion of patients with pCR was higher for those with tumours
with TILs > 60% (65%) compared to those with TILs < 60% (47.9%) with

Nature | Vol 629 | 30 May 2024 | 1143



Article

Table 1| Baseline characteristics and surgery carried out for
the patients with at least one dose of treatment

Variable Research(gap Control Total (n=550)
schedule) (n=269)
(n=281)

Median age (range)® 49.6(23.9,70.9) 48.4(23.2,71.0) 49.1(23.2,71.0)
Ethnicity, n (%)

White 228 (811%) 217 (80.7%) 445 (80.9%)

Mixed 2(0.7%) 2(0.7%) 4(0.7%)

Asian or Asian British 4 (1.4%) 7(2.6%) 11(2.0%)

Black or Black British 9(3.2%) 4 (1.5%) 13 (2.4%)

Unknown 38 (13.5%) 39 (14.5%) 77 (14.0%)
Tumour size, n (%)

<50mm 265 (94.3%) 258 (95.9%) 523 (95.1%)

>50mm 16 (5.7%) 1(4.1%) 27 (4.9%)
Axillary lymph node involvement at diagnosis by biopsy and/orimaging, n (%)

No 188 (66.9%) 188 (69.9%) 376 (68.4%)

Yes 93 (33.1%) 81(30.1%) 174 (31.6%)
TILscore, n (%)

<60% 215 (76.5%) 211(78.4%) 426 (77.5%)

>60% 66 (23.5%) 58 (21.6%) 124 (22.5%)
Eastern Cooperative Oncology Group performance status, n (%)

0 260 (92.5%) 258 (95.9%) 518 (94.2%)

1 21(7.5%) 1(41%) 32(5.8%)
HER2 immunohistochemisty status, n (%)

0 233(82.9%) 220 (81.8%) 453 (82.4%)

1 28 (10.0%) 24 (8.9%) 52 (9.5%)

2 20 (71%) 25 (9.3%) 45 (8.2%)

Post-menopausal (oophorectomy before diagnosis or natural menopause)

Yes 95 (35.4%) 96 (37.5%) 191(36.5%)

No 173 (64.6%) 160 (62.5%) 333 (63.5%)
Surgery after neoadjuvant 276 (98.2%) 264 (98.1%) 540 (98.2%)
treatment®, n (%)

Breast surgery for the protocol-treated breast cancer®, n (%)

Breast-conserving 200 (72.5%) 199 (75.4%) 399 (73.9%)
wide local excision
Mastectomy 79 (28.6%) 67 (25.4%) 146 (26.5%)
Reconstruction 24 (8.7%) 16 (6.1%) 40 (7.4%)
Axillary surgery for the protocol-treated breast cancer®, n (%)
Sentinel node biopsy 166 (60.1%) 166 (62.9%) 332 (61.5%)
Axillary clearance 88 (31.9%) 78 (29.5%) 166 (30.7%)
Axillary sampling 42 (15.2%) 43 (16.3%) 85 (15.7%)
Radiotherapy (local) 231(82.2%) 216 (80.3%) 447 (81.3%)
after completion of
protocol treatment

“Maximum age of 71 was due to rounding.

°A total of ten patients (five in each group) had missing surgery information. The denominators
are the number of patients in each group.

°Each patient may have several surgeries; denominators are the number of patients who had
asurgery.

adifference of 17.2% (95% CI1 7.2% to 26.5%, P value < 0.001; Fig. 2b).
There were no significant differences in pCR rate in each TIL group
between the research (gap schedule) and control arms (Extended
DataFig.2).

Atotal of 110 patients (57 research (gap schedule); 53 control) had an
eventor died with ahazardratio (HR) of 0.9 (95% C10.6to1.4,P=0.781;
Fig.3a). A detailed breakdown of the event typesis shownin Extended
Data Table 3. The estimated EFS rate at 36 months was 80.2% (95% CI
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Fig.2|pCRrateby treatmentarmand TILgroup. a,b, pCRrate by treatment
arm (a) and TILgroup (=60% versus <60%) (b). Datawere analysed from a total
of 276 patientsinthe research (gap schedule) and 267 control arms. Error bars,
95% Clofthe proportion based on exact method. The statistical test was based
onthetwo-tailed chi-squared test.

75.2t0 85.5) in the research arm (gap schedule) and 79.1% (95% CI1 73.9
to 84.7) in the control arm, with a median EFS not reached in either
(Extended Data Table 4).

Atotal of 63 patients (31 research (gap schedule); 32 control) died,
withan HR of 0.9 (95% C1 0.6 to 1.5, P= 0.8; Fig. 3b). The estimated OS
rate at 36 months was 90.3% (95% C1 86.5 to 94.2) in the research arm
(gap schedule) with a median OS not reached, and 87.2% (95% CI 82.8
t091.9) in the control arm with amedian OS of 74.7 months (Extended
Data Table 4).

Atotal of 77 patients (42 research (gap schedule); 35 control) had
adistant relapse or died with an HR of 1.1 (95% C1 0.7 to 1.7, P= 0.632;
Fig.3c). The estimated distant disease-free survival (DDFS) rate at 36
months was 85.5% (95% C181.2t0 90.1) in the research arm (gap sched-
ule) and 86.2% (95% CI 81.7 t0 90.9) in the control arm, with a median
DDFS not reached in either (Extended Data Table 4).

Similarly, no difference was observed in relapse-free survival
(HR=1.0,95% Cl0.7to1.4, P=0.896), local recurrence-free survival
(HR=0.9,95% Cl10.6t01.5,P=0.750), time to second cancer (HR=0.5,
95% C10.2t01.2, P=0.126) or breast cancer-specificsurvival (HR = 1.0,
95% C10.6 to 1.6, P= 0.902; Extended Data Fig. 3a-d). Neither arm
reached a median on these time-to-event outcomes, except the con-
trolarm for OS (74.7 months) and breast cancer-specific survival (74.7
months; Extended Data Table 4).

An exploratory analysis was carried out including the 92 patients
randomized into the dropped arm (non-gap schedule), compared
with patients at stage 3, control and research (gap schedule) arms
(Extended Data Fig. 4), and with patients at stage 2, control and
research (gap schedule) arms (Extended Data Fig. 5). There were
no significant differences for estimated EFS, OS or DDFS in any
comparisons.

Kaplan-Meier curves of EFS and OS by pathological response and
treatment group are presented in Fig. 4. The estimated 36-month EFS
rate was 90.4% (95% C186.4 to 94.5) in the patients witha pCR as com-
pared with70% (95% Cl 64.2t076.2) in those withanon-pCR (HR=0.3,
95% C10.2t0 0.4; P<0.001). Similarly, more deaths were observed in
patients with anon-pCR (P < 0.001). The estimated 36-month OS rate
was 95.7% (95% C193.0to0 98.5) in the patients with apCR as compared
with 83% (95% C178 to 88.2) in those with a non-pCR (HR = 0.2, 95% CI
0.1t00.3; P<0.001). Fewer events and deaths were observed in patients
withapCR compared to those withanon-pCR, regardless of the treat-
mentreceived (Fig. 4b,d).
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Fig.3|Kaplan-Meier curves of key survival end points. a-c, EFS (a), OS (b) and DDFS (c) in patientsin the modified intention-to-treat group by treatment arm.

Safety and toxicity
Atotal of 551 (282 research (gap schedule); 269 control) patients were
evaluated for safety. A total of 47 (16.6%) patients in the research arm
(gap schedule) and 38 (14.1%) in the control arm stopped treatment
early with toxicity being the most common reason (21 research (gap
schedule); 22 control group). Of patients who discontinued trial treat-
ment early, eight in the research (gap schedule) arm and three in the
controlarm had further neoadjuvant treatment outside the protocol.
Patients in the research arm experienced slightly more adverse
events (AEs) of grade >3 than those in the control arm (64.2% versus
58.7%; Table 2). The number of serious AEs (SAEs) related to carboplatin
was slightly higherintheresearch arm (60 (21.3%)) thanin the control
arm (49 (18.2%)) and the number of SAEs related to paclitaxel was also
slightly higherintheresearch arm (63 (22.3%)) thanin the controlarm
(47 (17.5%)). A total of 45 (16.0%) patients in the research arm had an
SAE related to olaparib. During the whole treatment period, the num-
ber of patients who had a transfusion was higher in the research arm
(145 (51.4%)) than in the control arm (82 (30.5%)). A summary of the
worst AE grade >3 experienced per patient in at least 1% of patients is
shown in Extended Data Table 5, and the only AE that is significantly
worse in the research arm compared with the control arm is neutro-
peniawithout associated fever (researcharm, 95 (33.7%); control arm,
50 (18.6%); P=0.002). More patients in the research arm than patients
inthe controlarmhad a missed or modified dose of carboplatin (20.2%
versus 9.7%, respectively) or a missed or modified dose of paclitaxel
(52.1% versus 35.7%, respectively) due to toxicity (see Extended Data
Table 6 for full details).

Quality of life

Atotal of 522 patients (268 research (gap schedule); 254 control) con-
sented to the quality of life sub-study. Please refer to Methods, Study

procedures for explanation of the health-related quality of life (HRQOL)
measures. The mean EQ-5D-5L (EuroQol 5 Dimension 5 Level) visual
analogue scale score and Functional Assessment of Cancer Therapy—
Breast (FACT-B) total score were consistently slightly higher (slightly
better HRQOL) for the controlarm compared with the researcharm (gap
schedule) throughout the study period (Extended DataFig. 6a,b). How-
ever, the only data showing a significantly worse HRQOL for patients
intheresearch (gap schedule) arm compared with those in the control
armwas at the 3-month time point for the FACT-B total score (Extended
DataFig. 6¢). Adecrease was observed inboth the controland research
(gap schedule) arms at 4 and 6 months in physical well-being, social
and family well-being, functional well-being, breast cancer subscale,
FACT-B trial outcome index and FACT-B total score from the baseline
group, with slightly larger decreases in the research arm (gap sched-
ule), which were non-significant.

Discussion

This neoadjuvant trial tested low-dose, intermittent olaparib, 150 mg
twice daily by mouth for 12 days, starting on day 3 until day 14, every
3 weeks for four cycles, concurrently with four cycles of carboplatin—
paclitaxel, in patients with TNBC(gBRCAwt). This treatment was fol-
lowed by three cycles of anthracycline-based chemotherapy. There
was no improvement in either estimated EFS and OS at 36 months
or pCR rate at surgery from the addition of olaparib. Our original
hypothesis was that low-dose olaparib would work in synergy with
platinum-based chemotherapy to enhance lethal damage to cancer
cellsandincrease the rate of pCR. This hypothesis hasbeen disprovedin
the TNBC(gBRCAwt) cohort. However, results for the gBRCAm cohort
fromthe PARTNER trial (J.E.A. etal., manuscriptin preparation) showed
significantlyimproved EFS and OS for patients in the research arm (gap
schedule) compared with those in the control arm and even more
so compared with those in the dropped arm (non-gap schedule).

Nature | Vol 629 | 30 May 2024 | 1145



Article

a b

1.0 =+ Non-pCR -+ pCR
2
3
g 081 |og-rank P < 0.001 >
& 5
(%} o
I Events/total -g
0.6 Non-pCR 80/262 Q
PCR 25/281 @
w
0 6 12 18 24 30 36 42 48 54 60
At risk (events) Time since randomization (months)
Non-pCR 262 (0) 241 (12) 230 (23) 202 (39) 171 (57) 134 (66) 108 (70) 79 (74) 62(75) 44 (78) 36 (78)
PCR 281(0) 275(0) 272(3) 239(8) 205(15) 165 (17) 138 (21) 104 (24) 87 (24) 59 (25) 39 (25)
[ 10 = Non-pCR == pCR d
2
5 z
€ 981 log-rank P < 0.001 3
S 8
a <]
[} Events/total a
Non-pCR 50/262 8
0.6 pCR 9/281
0 6 12 18 24 30 36 42 48 54 60
At risk (events) Time since randomization (months)
Non-pCR 262 (0) 262(0) 253 (8) 225(15) 175(25) 143 (36) 117 (37) 85(41) 60 (44) 40(48) 28 (49)
PCR 281(0) 281(0) 279(0) 238(2) 193(5) 169(9) 137(9) 96(9) 63(9) 41(9 27(9)

— Non-pCR =~ Control

1.0 It 1 --- pCR —— Research (gap schedule)
% -
-1 1-
T ¥
t-- _llw::*uzzm*;; ===
0.8
Events/total
0.6 Non-pCR, control 38/127
Non-pCR, research (gap schedule) 42/135
pCR, control 13/140
PCR, research (gap schedule) 12/141
0 6 12 18 24 30 36 42 48 54 60
Time since randomization (months)
—_ Ngg—pCR —~ Control
—— --- —+ Research (gap schedule)
1.0 Y,y p (gap )
U i e S g o
0.8
Events/total
Non-pCR, control 26/127
Non-pCR, research (gap schedule) 24/135
0.6 PCR, control 5/140
pCR, research (gap schedule) 4141

0 6 12 18 24 30 36 42
Time since randomization (months)

48 54 60

Fig.4|Kaplan-Meier curves of survival by pathological response and treatment arm. a,b, EFS by pathological response (a) and by pathological response and
treatmentarm (b). ¢,d, OS by pathological response (c) and by pathological response and treatment arm (d) in patients in the modified intention-to-treat group.

This confirms that olaparib was given at the optimal dose and schedule
in combination with carboplatin-paclitaxel in the TNBC(gBRCAwt)
cohort, and the lack of activity demonstrated in this group is not due
to suboptimal dose or schedule. Pre-planned translational work has
commenced on available samples in this cohort to establish whether
there are smaller subgroups that can be identified with biomarkers of
response to the gap-schedule olaparib.

There remains animportant unanswered question on the utility of
olaparibinearly breast cancer, which the results from the PARTNER trial
TNBC(gBRCAwt) cohort help toinform. Itis notknownwhether patients
with early TNBC(gBRCAwt) would benefit from adjuvant olaparib. To
date, inthisgroup there have beenrandomized controlled trials directly
comparingadjuvant olaparib with the standard of care in patients with
residual disease following neoadjuvant chemotherapy. However, as
the PARTNER trial showed no hint of activity in the TNBC(gBRCAwt)
cohort at this dose and schedule, and when this is compared with the
major benefit of the same treatment in patients with gBRCAm breast
cancer (J.E.A. etal., manuscriptin preparation), it seems unlikely that
there would be any effect for adjuvant olaparib treatmentin the whole
TNBC(gBRCAwt) group.

Astrength ofthe PARTNER trialis the detailed, upfront characteriza-
tion of patients’ breast cancers. Inaddition, all patients were prospec-
tively tested for gBRCA pathogenic variants and therefore in our first
reporting here, we can confirmthat all patients were gBRCAwt. In addi-
tion, all recruited patients had basal-like TNBC on the basis ofimmuno-
histochemistry assessments, and the patients in the non-basal group
were excluded. Non-basal TNBCs, although triple negative, share few
ofthe biological and genomic features of basal-like TNBC, and respond
less well to most systemic treatments®* 2?2, Therefore, their inclusion
inrandomized controlled trials of TNBC add non-informative data to
the analyses that could affect results. Nevertheless, the designation of
basal-like TNBC(gBRCAwt) by immunohistochemistry, althoughreadily
available in most centres, is not perfect and this group will undoubt-
edly include some tumours that are non-basal by molecular testing.
Another strengthisthat the PARTNER trial is one of the few studies that
can provide detailed safety data for the combination of chemotherapy
and PARP inhibitor as a treatment for early-stage breast cancer. The
combination was generally well tolerated and no significant differences
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in treatment discontinuation due to toxicity were observed between
groups. Of note however, more patients required a blood transfusion
for treatment-induced anaemiawith olaparib (51.4% versus 30.5%). High
rates of symptomatic anaemia have also been described with the use
of talazoparib monotherapy (39.3%) in the neoadjuvant setting?. Our
data are therefore consistent with the known toxicity profile of PARP
inhibitors, enhanced by the additional effect of platinum on the bone
marrow. Despite this, the delivery of chemotherapy and olaparib was
generally more than90% and rates of pCR were high, comparable with
the best from previously reported studies'. Notably, the GeparOLA
trial reported overall low rates of grade 3-4 anaemia from olaparib
(2.9%) and carboplatin (18.9%) in combination with paclitaxel®. This
is probably explained by weekly dosing of carboplatin as well as the
reduced dose of continuous olaparib.

Although the COVID-19 pandemic occurred during the trial, causing
a pause in recruitment, the members of the teams at our recruiting
centres and in the central Cambridge team ensured that enrolment
into the TNBC(gBRCAwt) cohort was completed with minimum delay.
Another strength was the inclusion of carboplatinin both the control

Table 2 | Summary of AEs in the study period

Research (gap Control (n=269)
schedule) (n=282)
Any AEs 282 (100%) 268 (99.6%)
AE grade>3 181(64.2%) 158 (58.7%)
Any SAE 96 (34.0%) 93 (34.6%)
SAE related to carboplatin 60 (21.3%) 49 (18.2%)
SAE related to paclitaxel 63 (22.3%) 47 (17.5%)
SAE related to olaparib 45 (16.0%) -
Missed doses due to toxicity 114 (40.4%) 76 (28.3%)
Modified doses due to toxicity 109 (38.7%) 48 (17.8%)
Treatment discontinued 21(7.4%) 22 (8.2%)
because of toxicity
Red cell transfusion required 145 (51.4%) 82 (30.5%)

during chemotherapy




and the research groups, which drove changesin the standard of care
in the UK’s National Health Service with recruiting centres adopt-
ing carboplatin-based chemotherapy early. In addition, now that
the trial is completed it can inform adjuvant and neoadjuvant treat-
ments for TNBC in 2024. Last, a major strength of the study is the
strong and comprehensive translational research component (not
reported here), with tumour tissue collection from all patients, and
fresh tissue collection from patients treated in selected centres. In
addition, patients from selected centres have had longitudinal circu-
lating tumour DNA samples collected, and a cohort of patient-derived
tumour xenografts have been developed in the Cambridge Centre.
The translational research thatis ongoing will be published later and
should add to the knowledge base for TNBC(gBRCAwt) and accelerate
the application of precision medicine and personalized treatmentin
this group of patients.

There were no major limitationsin the study from amethodological
or practical point of view. This study alongside the results from the
gBRCAm cohort highlights the importance of the availability of rapid
assessment of gBRCA pathogenic variants. The early knowledge of
these biomarkers or their absence is now critical to ensure that patients
with TNBC(gBRCAwt) and gBRCAmreceive the most appropriate neo-
adjuvant regimens. Testing patients for germline pathogenic variants
in BRCA1, BRCA2 and also PALB2 (ref. 24) in a clinically relevant time
frame is essential to equip clinicians with the necessary information
to apply a precision medicine approach.

The landscape of treatment for TNBC has changed considerably
since planning for this study started in 2012. The CREATE-X trial dem-
onstrated a significant benefit in patients with TNBC from 6 months
of adjuvant capecitabine given after neoadjuvant chemotherapy that
left residual disease®. The GEICAM-CIBOMA trial also addressed this
questionbut showed noimprovement with capecitabine in patientsin
the TNBC group as awhole, although it did report benefit in patients
in the non-basal TNBC group®. Therefore, there is some evidence to
change the standard of care to use adjuvant capecitabine for non-basal
TNBC with residual disease after neoadjuvant chemotherapy.

The positive outcomes of KEYNOTE 522 (refs. 27,28) haveresulted in
theimmune checkpointinhibitor pembrolizumab becoming licensed
foruseasneoadjuvantand adjuvant therapy in TNBC by the USFood and
Drug Administration?, the European Medicines Evaluation Agency>°
and the National Institute for Health and Care Excellence®. KEYNOTE
522 has yet to report biomarker results defining the basal-like TNBC
and gBRCAm cohorts, which would help to guide the standard of care
for patients in these groups. However, pembrolizumab is now stand-
ard of carein early TNBC(gBRCAwt) in the neoadjuvant and adjuvant
settings. Results from the NeoTRIP trial that tested neoadjuvant ate-
zolizumab with chemotherapy*? showed emerging signals of benefit
from immunotherapy in patients with TNBC tumours with evidence
of immune activation and remodelling in the tumour microenviron-
ment®, Other published evidence confirms the prognosticimportance
of DNA-damage immune response signatures and stromal TILs*. Our
analysis also confirmed that a high level of TILs (=60%) correlated posi-
tively withincreasing response rates to neoadjuvant treatments as has
been shown by other groups®, although olaparib did not seem to be
more active in tumours with higher TIL counts.

Conclusions

Inconclusion, the PARTNER trial is aneoadjuvant study that has tested
the addition of olaparib withagap schedule to platinum-based chemo-
therapy in patients with basal-like TNBC who are known to be gBRCAwt.
The trial did not show a benefit from the addition of olaparib in the
dose and schedule used, either in rates of pCR or estimated EFS and
OS. This is in marked contrast to the significant positive effect of the
same dose and schedule in patients with gBRCAmbreast cancer (J.E.A.,
manuscriptin preparation). Further translational analysis will provide

insightsinto the biology of TNBC(gBRCAwt) and may identify predic-
tive biomarkers at baseline or after treatment to improve outcomes
for patients with neoadjuvant olaparib.
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Methods

Patient and tumour characteristics

Patients aged between 16 and 70 years with histologically confirmed
stage T1-4, NO-3 (tumour or axillary lymph node diameter >10 mm)
invasive breast cancer, confirmed ER-negative and HER2-negative,
and Eastern Cooperative Oncology Group performance status 0-1
were eligible. Other key inclusion criteria were patient fitness to
receive the trial chemotherapy regimen and availability of slides
and paraffin-embedded tissue blocks from the pretreatment biopsy.
Patients were excluded if they had TO tumour in the absence of axillary
node =10 mm, apparent distant metastases, prior history of invasive
breast cancerinthe past 5years or any previous chemotherapy or tar-
geted agent used for the treatment of cancer in the past 5 years. The
PARTNER trial protocol (NCT03150576) was approved by the North
West - Haydock Research Ethics Committee (ref: 15/NW/0926) and
the trial was carried outin accordance with the Declaration of Helsinki
and the European Clinical Trials Directives 2001/20/EC. All patients
provided aninitial writteninformed consent that covered pathological
review of the local slides and biopsy tissue at the Cambridge Centre,
with additional biomarker review carried out centrally (EGFR, CKS,
CK6 and AR) to confirm basal-like TNBC. If the biomarkers confirmed
this, the patients proceeded to full consent for the main study at the
local centre. Following trial entry, all patients were tested for patho-
genic variants of germline BRCAI and BRCA2 (gBRCAm). Those with
gBRCAwt were included in this cohort, whereas those with gBRCAm
were included in another cohort. The trial was sponsored by Cam-
bridge University Hospitals NHS Foundation Trust and the University
of Cambridge, and financed by a project grant from AstraZeneca, who
also supplied olaparib. Cancer Research UK endorsed the trial and
financed the sample collections for the translational studies that will
be reported separately. The funders had no role in the study data col-
lection, analysis, interpretation or writing of this report.

Treatment

The trial was open label and was carried out in three stages. Stage 1
assessed the safety of combining olaparib with carboplatin and pacli-
taxel, and stage 2 compared two different schedules of olaparib and
carboplatin-paclitaxel to ‘pick-the-winner’. In stages 1 and 2, eligible
patients were randomly assigned using a minimization methodina
1:1:1ratio, with a web-based central randomization system. Patients
in the control group received chemotherapy alone: carboplatin at
area under the curve 5 (AUCS) intravenously on day 1 with paclitaxel
80 mg m2intravenously ondays1,8and15every 3 weeks for four cycles.
During stages 1and 2, there were two randomized research arms in
which intermittent dosing of olaparib at 150 mgtwice a day by mouth
(p.o) for 12 days was added to carboplatin-paclitaxel for each of four
cycles. The schedule in the first research arm was olaparib at 150 mg
twice a day on days -2 to day +10 of each of four cycles of carboplatin
with paclitaxel and this was designated as the non-gap schedule. The
scheduleinthe second researcharmwasolaparibat150 mgtwice aday
by mouth from day +3 to day +14 and this was designated as the gap
schedule. Patients were treated on a 3-weekly basis for four cycles in
the control or research arms and then all patients had three cycles of
standard local anthracycline-based chemotherapy without olaparib
before surgery. The research arm (gap schedule) was subsequently
selected and taken forwards to stage 3 and the non-gap schedule arm
was the ‘dropped arm’. This decision was based on the recommenda-
tion of the independent data safety monitoring committee (IDSMC),
whichbased guidance on pre-specified criteria of safety, convenience
and compliance, and efficacy.

In stage 3, patients were randomly assigned with a I:1ratio to either
the control or researcharm (gap schedule olaparib). Patients who had
beenrandomized to the controlarmand the gap scheduleresearcharm
instagesland2werealsoincludedin this analysis. Stratification factors

at randomization included tumour size (<50 mm versus >50 mm),
axillary lymph node involvement at diagnosis by biopsy and/or imag-
ing (yes versusno) and TILs (<60% versus >60%). G-CSF was given as per
local practice. A flow chart of the trial treatment is shownin Extended
DataFig. 1.

Study procedures

Patients were clinically assessed before the beginning of every cycle
until the end of treatment or disease progression. Breast surgery was
carried out after 21 weeks of chemotherapy with or without olaparib
and was followed by radiotherapy as per local standard protocols. After
surgery, patients were followed 6-monthly for 2 years and then annually
forupto10years.Local histopathology reports from primary surgery
were centrally reviewed independently by two readers (clinicians and
pathologists) blinded to the treatmentallocation, for each report (E.P.,
H.M.E.,L.M.D.and A.F.), and if there were any differences in any of the
response criteria (Extended DataFig. 7), consensus for each patient was
reached after discussion. AEs were reported for each cycle of protocol
treatment using NCI CTCAE version 4.03. Participationin the quality of
life (QOL) sub-study was optional and this metric was assessed using
two measures. The first was the EQ-5D-5L measure, which is a self-report
survey that measures QOL across 5 domains: mobility, self-care, usual
activities, pain/discomfort and anxiety/depression. The second was the
FACT-B, whichisa37-iteminstrument designed to measure five domains
of HRQOL in patients with breast cancer. Both questionnaires were
completed by patients before randomization, following completion
of four cycles, completion of seven cycles, surgery and radiotherapy,
and annually for 2 years from completion of surgery.

Statistical analysis

In this three-stage phase II-Ill trial, stage 1 assessed the safety of
the addition of olaparib to 3-weekly carboplatin with weekly pacli-
taxel chemotherapy. Stage 2 selected the ‘winner’ from two research
arms, and stage 3 assessed pCR at surgery after neoadjuvant treat-
ment in all patients. The primary end point was comparison of pCR
rates between the research and control groups. Details of the statisti-
cal analysis plan for each stage are provided in the Supplementary
Information. Secondary survival end points were all calculated from
the date of randomization to the date of first event and included: EFS
(local or distant recurrence, diagnosis of a second cancer or death
from any cause); relapse-free survival (local or distant recurrence or
deathfromany cause, excluding patients who relapsed before surgery);
breast cancer-specific survival (death frombreast cancer or death after
breast cancer relapse); DDFS (distant recurrence or death from any
cause); local recurrence-free survival (local recurrence or death from
any cause); OS (death from any cause); time to second cancer (diag-
nosis of a second cancer). Other secondary end points were: residual
cancer burden; pCRinbreast alone; radiological response; safety and
quality of life.

Inthis TNBC(gBRCAwt) cohort, a total of 454 patients were needed to
test with 90% power and 5% significance level the null hypothesis of no
differencein pCRrate between the two groups, versus the alternative
of 50% inthe control group and 65% in the research group. Allowing for
anon-compliance of 5%, it was planned to recruit atotal of 478 patients
TNBC(gBRCAwt) between the control and the selected research group.

The main analysis was conducted on the basis of the modified
intention-to-treat principle, which included all randomized, eligible
patients excluding only those who did not start treatment. The safety
analyses included patients who had at least one dose of trial treatment.
The differences between binary outcomes were compared using the
chi-squared test and the CI of the differences was based on the score
method®. Kaplan-Meier plots were generated for time-to-event out-
comesand groups were compared using thelog-rank test. HRs were esti-
mated using the Cox regression model. The subscales of the EQ-5D-5L
and FACT-B questionnaires were derived according to standard-scoring
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manuals. Analyses of changes from the baseline over time and differ-
ences between the two groups for subscales were carried out with
repeated measures analysis of covariance, adjusting for the baseline
level, time, treatment and interaction of time and treatment. Although
it was assumed that the data were ‘missing at random’, a sensitivity
analysis for data ‘missing not at random’ was carried out for the primary
end point. All statistical analyses were carried out in R (v4.1.0) and all
Pvalues are based on two-tailed tests.

Reporting summary
Furtherinformation onresearch designis available in the Nature Port-
folio Reporting Summary linked to this article.

Data availability

Data collected in the PARTNER study will be made available to research-
ers whose full proposal for their use of the data has been approved by
the PARTNER trial management group and whose research includes a
clearand comprehensive research planwith statistical considerations
adequately completed. The datarequired for the approved, specified
purposes and the trial protocol will be provided after completion of a
datasharing agreement. Datasharing agreements will be set up by the
trial steering and management groups and will include clear instruc-
tions on publication, reporting and usage policy. A minimum dataset
of anonymized data will be made available after full publication of
the trial and related work. Requests for data should be addressed to
ja344@cam.ac.uk.

36. Miettinen, O. & Nurminen, M. Comparative analysis of two rates. Stat. Med. 4, 213-226
(1985).
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Inclusion criteria Carboplatin + Paclitaxel x 4

Triple Negative Breast Cancer
ER negativer HER2 negativet
Germline BRCA wild type

i _, Carboplatin + Paclitaxel x 4 . Anthracycline-based
i) IHC for basal status chemotherapy x3
ii) Tumour infiltrating lymphocytes Olaparib D3 to D14

and i
Node NO -3 ) |
Carboplatin + Paclitaxel x 4

Olap D-2 to D10

NS

TER negative defined as nuclear staining <10% or AS 0-3. *HER2 negative defined as IHC 0,1+ or IHC 2+
ISH not amplified. Stratification factors: Histopathological involvement of axillary nodes, Tumour size
<=50mm, >50mm, TILs <=60, >60%

Non-gap scheduled arm was dropped after completion of Stage 2. Randomization 1:1 after arm selection

Paclitaxel 80mg/m2 Day 1,8,15 every 3 weeks
Carboplatin AUC5 Day 1 every 3 weeks
Olaparib 150mg twice daily Day -2 to Day 10 or Day 3 to Day 14 every three weeks

Extended DataFig.1| Trial Flow Chart: PARTNER Trial for the TNBC Cohort. Trial Flow Chart: PARTNER Trial for the TNBC Cohort.
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Subgroup Zzspe::;:duled) Control Difference in pCR (95% Cl)
no. of patients with response/no. of patients (%) percentage point
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Age i
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40 20 0 20 40
Control Better Research Better
Extended DataFig.2|Forest plot ofthe primary end-pointinsubgroups. (gap schedule) and 267 control arms. Estimates are the differencein the pCR
Thedataarethe numbers and proportions of patients with pathological and 95% Clbased onthe score method betweenresearch armand controlarm.

complete response (pCR). Datawere analysed fromatotal of 276 inresearch
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Extended DataFig.3|Additional Kaplan-Meier curves of survival endpoints (part1). Relapse free survival (A), local recurrence free survival (B),
time-to-second cancer (C) and breast cancer specific survival (D) by treatment arm (control and research arm).
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Extended DataFig. 4| Additional Kaplan-Meier curves of survival endpoints (part2). Relapse free survival (A), overall survival (B), and distant disease-free
survival (C) by treatment arm (control, research arm, and dropped arm) in all patients.
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Extended DataFig.5|Additional Kaplan-Meier curves of survival endpoints (part 3). Relapse free survival (A), overall survival (B), and distant disease-free
survival (C) by treatment arm [control, research arm (gap-scheduled), and dropped arm (non-gap-scheduled)) in patients who were assessed at stage I1.
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Extended Data Table 1| Summary of treatment received during the first regimen by treatment arm

Variable Research (gap
schedule) (N=281)

Control (N=269) Total (N=550)

Carboplatin

Total Doses given, mg
Mean (SD)
Median [Min, Max]
Total Duration, week
Mean (SD)
Median [Min, Max]
Missing
Dose Intensity, mg/week
Mean (SD)
Median [Min, Max]
Planned dose received >80%"
Yes
No
Missing

Total Doses given, mg
Mean (SD)
Median [Min, Max]
Total Duration, week
Mean (SD)
Median [Min, Max]
Missing
Dose Intensity, mg/week
Mean (SD)
Median [Min, Max]
Planned dose received >80%
Yes
No
Missing

Total Doses given, mg
Mean (SD)
Median [Min, Max]
Total Duration, week
Mean (SD)
Median [Min, Max]
Missing
Dose Intensity, mg/m2/week
Mean (SD)
Median [Min, Max]
Planned dose received >80%
Yes
No
Missing

2430 (453)
2500 [0, 3160]

12.5 (3.26)
12.0 [6.00, 64.1]
1(0.4%)

196 (37.6)
198 [0, 263]

270 (96.4%)
10 (3.6%)
1

Olaparib

13000 (3080)
14400 [0, 15600]

12.2 (3.19)
12.0 [3.00, 58.1]
2 (0.7%)

1080 (223)
1170 [0, 1300]

247 (88.2%)
33 (11.8%)
1

Paclitaxel

1540 (285)
1580 [132, 1980]

12.0 (3.40)
12.0 [1.00, 61.1]
130 (20.9)

132 [28.3, 180]

281 (100%)
0

2370 (478)
2400 [400, 3160]

11.9 (1.70)
12.0 [3.00, 15.4]

200 (31.5)
201 [127, 263]

253 (94.1%)
16 (5.9%)

1550 (358)
1580 [0, 2160]

11.8 (3.64)
12.0 [1.00, 60.1]
1 (0.4%)

133 (23.8)
133 [0, 180]

265 (98.9%)
3 (1.1%)
1

2400 (466)
2450 [0, 3160]

12.2 (2.64)
12.0 [3.00, 64.1]
1(0.2%)

198 (34.8)
200 [0, 263]

523 (95.3%)
26 (4.7%)
1

13000 (3080)
14400 [0, 15600]

12.2 (3.19)
12.0 [3.00, 58.1]
2 (49.3%)

1080 (223)
1170 [0, 1300]

247 (88.2%)
33 (11.8%)
1

1550 (322)
1580 [0, 2160]

11.9 (3.52)
12.0 [1.00, 61.1]
1(0.2%)

131 (22.4)
132 [0, 180]

546 (99.5%)
3 (0.5%)
1

*Planned dose for carboplatin was based on derived dose using the Calvert formula.



Extended Data Table 2 | Logistic regression analysis of primary endpoint imputing missing data with delta-adjusted pattern
mixture model

Delta OR (95% CI) p-value (two-sided)
log(0.4) 0.9(0.7, 1.3) 0.687
log(0.6) 0.9 (0.7, 1.3) 0.701
log(0.8) 0.9 (0.7, 1.3) 0.698
log(1) 0.9(0.7, 1.3) 0.735
log(1.2) 1.0 (0.7, 1.3) 0.773
log(1.4) 0.9(0.7, 1.3) 0.759
log(1.6) 1.0 (0.7, 1.3) 0.772
log(1.8) 1.0 (0.7, 1.3) 0.772
log(2) 0.9(0.7, 1.3) 0.745

The imputation was based on delta-adjusted pattern mixture model adjusting for stratification factors with a range of delta values. The pattern mixture model of a binary endpoint can be
expressed in the following form:

logit[Pr(Y=1|Ry, X)] =yo+yiX+3(1-Ry)

Where & represents the difference in the log-odds of Y =1between non-missing and missing, X are observed covariates, which is stratification factors here, and R, is a missing indicator of Y.
While 8 =0implies data missing at random, 8 > O implies better outcome in missing patients and & < O otherwise. All the missing pCR was imputed with the same 8. For example, log(0.5), log (1)
andlog(1.5) indicates patients with missing pCR would have an odds of 0.5, 1and 1.5 times achieving a pCR compared to non-missing patients.
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Extended Data Table 3 | Summary of events observed during the trial follow-up

Event Research (gap schedule) Control
Relapse 19 14
Progression on trial treatment 6 3
Progression after completion of trial treatment 27 25
First second primary 6 12

Death 31 32

Note: each patient may have multiple events during the follow-up.

Relapse: patient completely responded to trial treatment but relapsed after trial treatment completed.

Progression on trial treatment: patient’s disease has progressed during trial treatment.

Progression after completion of trial treatment: patient’s disease did not completely respond to trial treatment and progressed after trial treatment finished.
First second primary: the first occurrence of a new primary cancer diagnosed after randomisation.



Extended Data Table 4 | Summary of time-to-event outcomes

Research (gap schedule) Control (N=269)

(N=281)

Event free survival
Events T4 53
Median (95% CI) NE NE
36 months survival rate (95% ClI) 80.2 (75.2, 85.5) 79.1(73.9, 84.7)
Cox model HR (95% ClI) 1.0 (0.7, 1.4); 0.947

Overall survival
Events 31 32
Median (95% CI) NE 74.7 (74.7, NE)
36 months survival rate (95% Cl) 90.3 (86.5, 94.2) 87.2 (82.8, 91.9)
Cox model HR (95% ClI) 0.9 (0.6, 1.5); 0.797

Distance disease-free survival
Events 42 o0
Median (95% CI) NE NE
36 months survival rate (95% CI) 85.5(81.2, 90.1) 86.2 (81.7, 90.9)
Cox model HR (95% ClI) 1.1 (0.7,1.7); 0.632

Relapse free survival
Events 54 51
Median (95% CI) NE NE
36 months survival rate (95% CI) 81.1(76.2, 86.4) 79.9 (74.7,85.4)
Cox model HR (95% CI) 1.0 (0.7, 1.4); 0.896

Local recurrence-free survival
Events 39 39
Median (95% CI) NE NE
36 months survival rate (95% ClI) 87.4 (83.2,91.8) 84.5 (79.7, 89.5)
Cox model HR (95% ClI) 0.9 (0.6, 1.5); 0.750

Time to second cancer
Events 6 12
Median (95% CI) NE NE
36 months survival rate (95% CI) 98.0 (96.0, 100.0) 95.4 (92.7, 98.3)
Cox model HR (95% ClI) 0.5 (0.2, 1.2); 0.126

Breast cancer specific survival
Events 28 28
Median (95% ClI) NE 74.7 (74.7, NE)
36 months survival rate (95% Cl) 91.0 (87.4, 94.8) 88.6 (84.3, 93.1)

Cox model HR (95% CI)

1.0 (0.6, 1.6); 0.902

NE: not estimated.
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Extended Data Table 5 | Summary of AE grade > 3 experienced per patient by term and grade in at least 1% of non-BRCA

patients
CTCAE v4.03 Grade Research (gap schedule) Control (N=269)
(N=282) P*
Neutrolphll count decreased no 3 95 (33.7%) 50 (18.6%)  0.002
associated fever
4 29 (10.3%) 23 (8.6%) 0.880
Anaemia 3 68 (24.1%) 43 (16.0%) 0.127
4 1 (0.4%) 0 (0%) 1.000
Fatigue 3 27 (9.6%) 28 (10.4%) 0.974
Febrile neutropenia 3 23 (8.2%) 20 (7.4%) 0.974
4 3(1.1%) 5 (1.9%) 0.818
Platelet count decreased 3 29 (10.3%) 11 (4.1%) 0.084
4 3(1.1%) 3 (1.1%) 1.000
White blood cell decreased 3 19 (6.7%) 13 (4.8%) 0.818
4 2 (0.7%) 7 (2.6%) 0.471
Hypertension 3 12 (4.3%) 11 (4.1%) 1.000
Diarrhoea 3 12 (4.3%) 6 (2.2%) 0.818
4 1 (0.4%) 0 (0%) 1.000
Alanine aminotransferase increased 3 10 (3.5%) 6 (2.2%) 0.818
4 1 (0.4%) 0 (0%) 1.000
Thromboembolic event 3 11 (3.9%) 5 (1.9%) 0.818
Oral mucositis € 7 (2.5%) 8 (3.0%) 0.974
Dyspnea 3 7 (2.5%) 5 (1.9%) 0.974
Nausea 3 8 (2.8%) 4 (1.5%) 0.818
Sensory neuropathy 3 10 (3.5%) 2 (0.7%) 0.204
Syncope 3 3(1.1%) 6 (2.2%) 0.818
Vomiting 3 4 (1.4%) 4 (1.5%) 1.000
Sepsis 4 1 (0.4%) 8 (3.0%) 0.127
Vomiting 4 0 (0%) 1 (0.4%) 0.818
Infection 3 3(1.1%) 5 (1.9%) 0.818
Thrombocytopenia 3 7 (2.5%) 0 (0%) 0.127
4 0 (0%) 1 (0.4%) 0.818
Hypomagnesemia 3 4 (1.4%) 2 (0.7%) 0.974
Myalgia Arthralgia 3 2 (0.7%) 5 (1.9%) 0.818
Upper respiratory infection 3 3(1.1%) 4 (1.5%) 0.974
Hypomagnesemia 4 0 (0%) 1 (0.4%) 0.818
Lung infection 3 2 (0.7%) 4 (1.5%) 0.818

*P-values (two-sided) after controlled the false discovery rate from tests on each toxicity and toxicity grades with fisher’s exact method.



Extended Data Table 6 | Detailed Safety and Toxicity Summary

Research (gap schedule)

(N=282)

Control
(N=269)

Subjects with an AEs

Subjects with an AEs (first 4 cycles)

G-CSF not used due to toxicity

G-CSF not used due to toxicity (first 4 cycles)
Had transfusion

Had transfusion (first 4 cycles)
Missed/Modified doses due to toxicity
Missed doses due to toxicity

Modified doses due to toxicity
Missed/Modified carboplatin due to toxicity
Missed/Modified olaparib due to toxicity
Missed/Modified paclitaxel due to toxicity
Missed carboplatin due to toxicity

Modified carboplatin due to toxicity

Missed olaparib due to toxicity

Modified olaparib due to toxicity

Missed Paclitaxel due to toxicity

Modified Paclitaxel due to toxicity
Participants with AE grade >= 3
Participants with AE grade >= 3 (first 4 cycles)
Participants with SAE

Participants with SAE (first 4 cycles)
Participants with SAE related to carboplatin
Participants with SAE related to paclitaxel
Participants with SAE related to olaparib
Participants with Life-threatening SAE
Participants with SAE Resulted in death
Participants discontinued due to toxicity
Participants died

282 (100%)
282 (100%)
5 (1.8%)
1(0.4%)
145 (51.4%)
112 (39.7%)
161 (57.1%)
114 (40.4%)
109 (38.7%)
57 (20.2%)
77 (27.3%)
147 (52.1%)
3 (1.1%)
55 (19.5%)
7 (2.5%)
74 (26.2%)
112 (39.7%)
69 (24.5%)
181 (64.2%)
136 (48.2%)
96 (34.0%)
59 (20.9%)
60 (21.3%)
63 (22.3%)
45 (16.0%)
9 (3.2%)
1(0.4%)
21 (7.4%)
32 (11.3%)

268 (99.6%)
268 (99.6%)
10 (3.7%)
4 (1.5%)
82 (30.5%)
57 (21.2%)
99 (36.8%)
76 (28.3%)
48 (17.8%)
26 (9.7%)
0 (0%)
96 (35.7%)
4 (1.5%)
22 (8.2%)

74 (27.5%)
46 (17.1%)
158 (58.7%)
96 (35.7%)
93 (34.6%)
49 (18.2%)
49 (18.2%)
47 (17.5%)
5 (1.9%)
1(0.4%)
22 (8.2%)
32 (11.9%)
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Study protocol Available in supplementary materials and uploaded separately as a full protocol.
Data collection Participants were assessed after consent at 29 UK centres between September 2016 to December 2021
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