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Maintenance olaparib after platinum-based
chemotherapy for advanced/metastatic
endometrial cancer: GINECO randomized
phase IIb UTOLA trial
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Single-agentmaintenance poly(ADP-ribose) polymerase (PARP) inhibitionmay
represent an effective strategy in patients with advanced/metastatic endo-
metrial cancer responding to platinum-based chemotherapy, including for
molecular subtypes with suboptimal options. To explore this approach, we
initiated the randomized phase IIb UTOLA trial (NCT03745950). Female
patients without progression following front-line platinum-based che-
motherapy for advanced/metastatic endometrial cancer were randomized 2:1
to twice-daily maintenance oral olaparib 300mg or placebo until progression
or intolerance, stratifiedbyp53 status,mismatch repair status, and response to
initial chemotherapy. The primary endpoint was progression-free survival
(PFS) in the intention-to-treat population. Secondary endpoints were PFS in
subgroups, time to second progression or death, time to first and second
subsequent therapy, objective response rate, overall survival, patient-reported
outcomes, and safety. In the intention-to-treat population (n = 145), there was
no PFS difference between olaparib and placebo (median 5.6 vs. 4.0 months,
respectively; hazard ratio 0.94, 95% confidence interval 0.65–1.35; p = 0.74).
However, intriguing numerical PFS effects were observed in exploratory ana-
lyses of pre-specified subgroups (p53-abnormal, complete response to initial
chemotherapy, chromosomal instability). There was no overall survival dif-
ference between treatments. Grade 3/4 adverse events occurred in 36% versus
10% of olaparib- versus placebo-treated patients and were consistent with the
olaparib safety profile in other cancers. Maintenance olaparib did not improve
PFS, but promising numerical effects in subsets of patients warrant pro-
spective evaluation.

Until recently, the prognosis for women with metastatic endometrial
cancer (EC) was poor. Median overall survival (OS) was typically
<2 years1, and there had been few advances in treatment options and
the management of this disease. Platinum-based chemotherapy was

administered universally as there were no known biomarkers to guide
treatment or predict likely prognosis.

More recently, diagnosis and treatment have become more per-
sonalized, reflecting disease heterogeneity2,3. EC is classified according
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to molecular subtype, which provides prognostic information and is
critical for treatment decision-making and patient selection. The
molecular subtype associated with the worst prognosis is p53-abnor-
mal, which is characterized by low tumor mutation burden but high
somatic copy number alterations, suggestive of deficiencies in DNA
repair pathways2–4. In contrast, mismatch repair (MMR)-deficient
(dMMR) andDNApolymerase epsilon (POLE) tumors are characterized
by a high tumor mutational burden and low somatic copy number
alterations. Tumors with no specific molecular profile represent a
heterogeneous group with frequent mutations in the PI3K/AKT/PTEN
pathway and ARID1A tumor suppressor gene3.

The enzyme poly(ADP-ribose) polymerase (PARP) is involved in
base excision repair. Targeted therapies, such as olaparib, that inhibit
PARP induce synthetic lethality in tumor cells that harbor homologous
recombination deficiency (HRD)5. In ovarian cancer, PARP inhibitors
are an established maintenance therapy in patients with HRD tumors
responding to chemotherapy, particularly tumors harboring a BRCA
mutation. PARP inhibitors have also demonstrated benefit in several
non-gynecologic tumor types with known HRD or BRCA mutation,
including breast6,7, pancreatic8, and prostate9 cancers.

HRD is an emerging concept in EC and appears to play a role in EC
pathogenesis10. However, there is currently no validated HRD test in
EC. HRD (assessed variously, for example, using HRD signature-3 by
whole-exome sequencing, next-generation sequencing [NGS], and
array comparative genomic hybridization/SNP array to assess the
prevalence of BRCA-associated genomic scars as a surrogate marker
for HRD) is largely restricted to TP53-mutated ECs and approximately
20–40%of p53-abnormal tumors harborHRD11,12. The commercial HRD
test MyChoice CDx (Myriad Genetics) has shown preliminary results
suggesting clinical utility of these tests in EC13. Additional gene
alterations beyond HRD could be associated with sensitivity to PARP
inhibition.

Here, we report the final analysis of the UTerin OLAparib
(UTOLA) trial assessing the efficacy of maintenance therapy with the
PARP inhibitor olaparib following disease control with first-line pla-
tinum-based chemotherapy for patients with locally advanced
incurable or metastatic EC. Although maintenance olaparib did not
appear to improve progression-free survival (PFS) in the overall
population, sub-analyses of specific subgroups according to

molecular profile showed promising results that warrant prospective
evaluation.

Results
Patient population
Between April 10, 2019 and September 1, 2021, 147 patients were ran-
domly assigned, of whom two subsequently withdrew consent. Con-
sequently, the intention-to-treat (ITT) population included 96 patients
randomly assigned to olaparib and 49 to placebo (Fig. 1). Baseline
characteristics are shown in Tables 1 and 2 for the ITT population and
Table 3 for the populationwith p53-abnormalMMR-proficient (pMMR)
tumors. All patients had received platinum in the locally advanced/
metastatic setting, 93% had received paclitaxel, most (78% of the ola-
parib group, 76% of the placebo group) had received six cycles of
chemotherapy, and 77% had a complete or partial response or no
evidence of disease at study entry. Approximately half (52%) had p53-
abnormal EC and half (49%) had ≥6 large genomic events (LGEs), clas-
sified as LGEhigh and considered to represent HRD tumors. There was
considerable overlap betweenp53-abnormal status and LGEhigh: 79%of
patients with p53-abnormal disease had LGEhigh tumors; 80% of those
with LGEhigh tumors had p53-abnormal status; and 41% had both p53-
abnormal and LGEhigh tumors. Among patients with low-grade carci-
nomas, only 31% had LGEhigh tumors.

Efficacy
At the data cutoff for the pre-specified primary analysis (May 21,
2024), the median duration of follow-up was 31.9 (interquartile
range, 17.4–40.0) months. PFS events had been recorded in 85
patients (89%) in the olaparib group and 43 (88%) in the placebo
group. Median PFS in the ITT population was 5.6 months with
olaparib and 4.0 months with placebo (hazard ratio [HR] = 0.94,
95% confidence interval [CI] 0.65–1.35; 2-sided stratified log-rank
p = 0.74) (Fig. 2A). In the p53-abnormal population (n = 76),
median PFS was 5.5 versus 3.6 months, respectively (HR = 0.78,
95% CI 0.47–1.28; Fig. 2B), and in the p53-normal population
(n = 68), median PFS was 6.1 versus 7.1 months, respectively
(HR = 1.05, 95% CI 0.61–1.81) (Fig. 3A). In the pMMR population,
the HR for PFS was 0.93 (95% CI 0.62–1.40), with median PFS of
5.6 versus 3.8 months, respectively, and in the subgroup of 21

Fig. 1 | Patient flow. aPatient required radiotherapy. bIncluding non-RECIST progression in 2 patients. RECIST, Response Evaluation Criteria in Solid Tumors.
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(14%) patients with dMMR disease, the HR was 1.09 (95% CI
0.42–2.85) with median PFS of 6.2 versus 5.2 months, respec-
tively (Fig. 4).

In exploratory analyses, PFS in patients with LGEhigh (n = 71)
favoredolaparib (HR =0.59, 95%CI 0.35–1.00),withmedian PFS values
of 5.4 months with olaparib versus 3.6 months in the placebo arm
(Fig. 2C), whereas in patients whose tumors had an LGE score <6
(LGElow, considered to be homologous recombination proficient), the
HR was 1.26 (95% CI 0.73–2.19) and median PFS was 6.0 versus

7.4 months, respectively (Supplementary Fig. 1). In a Cox model for
PFS, the interaction p-value of 0.05 suggested that LGEhighmaypredict
benefit from olaparib (Supplementary Table 1).

Pre-specified analyses showed no relevant difference between
treatments among the subgroups of patients defined by objective
radiologic response to initial chemotherapy before randomization
(Fig. 3B) or the subgroup with stable disease (Fig. 3C). However,
patients experiencing a complete response to initial chemotherapy
before maintenance had an enhanced olaparib treatment effect
(median PFS 8.8 months with olaparib vs. 3.8 months with placebo;
HR =0.62, 95%CI 0.32–1.22) (Fig. 2D). Additional subgroup analyses of
PFS are presented in Fig. 4 and Supplementary Fig. 2.

By the data cutoff date, 60 (63%) olaparib-treated and 29 (59%)
placebo-treated patients had died. Median OS was 22.2 (95% CI
16.0–25.3)monthswith olaparib versus 23.8 (95%CI 19.6–28.6)months
with placebo. The HR for OS was 1.25 (95%CI 0.80–1.94) (Fig. 5). There
was no difference in OS in any of the subgroups analyzed (data not
shown). Similarly, nodifferencebetween treatment armswasobserved
for the secondary endpoints of time to first subsequent therapy
(HR =0.94, 95% CI 0.64–1.37; median 9.2 months with olaparib vs.
8.0 months with placebo), time from randomization until second dis-
ease progression or death (PFS2) (HR = 1.06, 95% CI 0.71–1.58; median
13.9 vs. 13.0 months, respectively), and time to second subsequent
therapy (HR = 1.11, 95% CI 0.75–1.65; median 13.3 vs. 12.6 months,
respectively) (Fig. 5). Among the 33 patients with stable disease at
study entry who were evaluable for response, 3 of 22 (14%) in the
olaparib arm and 2 of 11 (18%) achieved a response on study therapy.
Among those who had already responded to initial chemotherapy, the

Table 1 | Clinical and demographic characteristics at baseline
(ITT population)

Characteristic No. of patients (%)

Olaparib
(n = 96)

Placebo (n = 49)

Median (range) age, years 70 (38–88) 69 (49–87)

ECOG perfor-
mance status

0 48 (50) 23 (47)

1 48 (50) 26 (53)

Median (range) BMI, kg/m2 26.6 (18.1–47.5) 26.6 (18.4–49.5)

Histology Endometrioid 70 (73) 38 (78)

Low-grade 44 (46) 24 (49)

High-grade 24 (25) 13 (27)

Unknown grade 2 (2) 1 (2)

Serous 23 (24) 8 (16)

Clear cell 0 2 (4)

Mixed cell
adenocarcinoma

2 (2) 1 (2)

Other 1 (1)a 0

Estrogen recep-
tor status

Positive 47 (49) 19 (39)

Negative 12 (13) 7 (14)

Missing 37 (39) 23 (47)

Progesterone
receptor status

Positive 28 (29) 13 (27)

Negative 27 (28) 10 (20)

Missing 41 (43) 26 (53)

FIGO stage at
initial diagnosis

I/II 35 (36) 18 (37)

III/IV 50 (52) 21 (43)

Unknown 11 (11) 10 (20)

Status at initial
diagnosis

Not metastatic 56 (58) 26 (53)

Metastatic 40 (42) 23 (47)

Status at
randomization

Relapsed 27 (28) 10 (20)

Metastatic/advanced 69 (72) 39 (80)

Previous
treatmentb

Surgery 70 (73) 34 (69)

Radiation therapyc 40 (42) 17 (35)

Radiotherapy alone 6 1

Vaginal brachy-
therapy alone

12 4

Both 22 12

Adjuvant
chemotherapy

25 (26) 8 (16)

Hormonal therapy 7 (7) 0

Response to prior
chemotherapy
for advanced/
metastatic
disease

Complete response 31 (32) 13 (27)

No evidence of
disease

2 (2) 1 (2)

Partial response 41 (43) 23 (47)

Stable disease 22 (23) 12 (24)
aPoorly differentiated high-grade adenocarcinoma.
bMore than one answer possible.
cComprisingpelvic irradiation (notwhole abdominal irradiation) according to standard practice in
France; for relapsed/metastatic disease in 6 patients.
BMIbodymass index,ECOG EasternCooperativeOncologyGroup,FIGO International Federation
of Gynecology and Obstetrics, ITT intention-to-treat.

Table 2 | Molecular characteristics at baseline (ITT
population)

No. of patients (%)

Characteristic Olaparib (n = 96) Placebo (n = 49)

p53 status

Abnormala 51 (53) 25 (51)

Normal 44 (46) 24 (49)

Non-informative 1 (1) 0

MMR status

pMMR 81 (84) 40 (82)

dMMRb 13 (14) 8 (16)

Non-informative 2 (2) 1 (2)

MSI status

MSI 13 (14) 8 (16)

MSS 83 (86) 41 (84)

POLE mutated 1 (1)c 0

BRCA1/2 mutation statusd

Mutated 2 (2) 2 (4)

Not mutated 88 (92) 42 (86)

Unknown/missing 6 (6) 5 (10)

HRD status

LGElow (score <6) 43 (45) 24 (49)

LGEhigh (score ≥6) 49 (51) 22 (45)

Missing 4 (4) 3 (6)
aDetermined by both immunohistochemistry and NGS in 56 patients, only by immunohis-
tochemistry in 15 patients, and only by NGS in 5 patients.
bDetermined by both immunohistochemistry and NGS in 2 patients, only by immunohis-
tochemistry in 17 patients, and only by NGS in 2 patients.
cpMMR, LGElow (score <6).
dOne patient had both BRCA1 and BRCA2 mutations.
dMMR mismatch repair deficient, HRD homologous recombination deficiency, ITT intention-to-
treat, LGE large genomic events,MMR mismatch repair, MSImicrosatellite instability, MSS
microsatellite stability, NGS next-generation sequencing, pMMR mismatch repair proficient,
POLE DNA polymerase epsilon.
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response rates were 13% (5 of 39 patients) in the olaparib arm and 22%
(5 of 23 patients) in the placebo arm, giving overall response rates of
13% (95% CI 7–24%) and 21% (95% CI 10–37%), respectively.

Safety
The median duration of treatment was 5.5 (range 0.8–39.1) months in
the olaparib group and 3.8 (range 0.7–24.0) months in the placebo
group. Grade 3/4 adverse events and adverse events leading to treat-
ment interruptionor dose reductionweremore commonwitholaparib
than placebo, but treatment discontinuations because of toxicity were
infrequent and there were no fatal adverse events (Table 4).

The most common adverse events with olaparib were fatigue,
anemia, nausea, and musculoskeletal pain (Supplementary Table 2).
The most common grade 3/4 adverse event with olaparib was anemia
(17%). There were no cases of myelodysplastic syndromewith olaparib
(one grade 4 case in the placebo arm) and two grade 5 cases of acute
myeloid leukemia in the olaparib arm (both outside the safety
reporting period).

Patient-reported outcomes
European Organisation for Research and Treatment of Cancer
(EORTC) Quality-of-Life Questionnaire (QLQ)-C30 and EuroQol EQ-5D-

5L questionnaires were completed at baseline by 95 patients (66%); 94
patients (65%) completed the FA-12 and EN24 questionnaires. The
most common reasons for missing baseline questionnaires were
oversight by site staff and patient non-compliance (for reasons other
than illness). All but two patients (1%) filled at least one questionnaire
during the study. The only EORTC QLQ-C30 items to show a relevant
mean change from baseline in the olaparib arm were fatigue, which
showed a transient deterioration in early cycles, and insomnia, which
showed a transient improvement in early cycles. Analysis of mean
change from baseline in FA-12 results indicated that olaparib was
associated with a small transient deterioration in physical fatigue at
cycle 3 (Fig. 6), whereas cognitive fatigue improved across several
timepoints. There were no meaningful differences between treatment
arms for any of the questionnaires. The median time to first 10-point
deterioration in QLQ-C30 global health status was 2.4 (95% CI 1.8–3.7)
months in the olaparib arm and 2.8 (95% CI 1.8–3.7) months in the
placebo arm (Fig. 6).

Discussion
UTOLA provides randomized results evaluating single-agent main-
tenance PARP inhibition after platinum-based chemotherapy in
patients with EC. In the overall population, no PFS benefit from ola-
parib was detected and the primary objective was notmet; however, in
molecularly selected populations of patients (p53-abnormal and/or
LGEhigh) and in patients with a complete response to prior che-
motherapy, there were numerical effects favoring olaparib, albeit the
borderline 95% CIs, small subgroup sizes, and the exploratory nature
of subgroup analyses warrant cautious interpretation. Maintenance
therapy with olaparib was well tolerated in patients with EC that was
under control with first-line platinum-based chemotherapy and there
were no new safety findings. The safety profile was consistent with
experience of olaparib in other tumor types6,8,9,14. Patient-reported
outcomes supported this finding, showing a transient deterioration in
fatigue symptoms with maintenance PARP inhibition but no other
meaningful changes.

When the UTOLA trial was designed, there was limited evidence
to support the use of immune checkpoint inhibitors in EC. However,
for patients with dMMR/microsatellite instability (MSI)-high EC,
immunotherapy has transformed treatment options15,16. The combi-
nation of chemotherapy and an immune checkpoint inhibitor is now
considered standard front-line therapy for advanced/recurrent
disease, supported by significantly improved efficacy in four rando-
mized phase III trials (ENGOT-EN6-NSGO/GOG-3031/RUBY evaluating
dostarlimab17, NRG-GY018 evaluating pembrolizumab18, AtTEnd eval-
uating atezolizumab19, and DUO-E evaluating durvalumab20). Although
smaller benefit from immune checkpoint inhibitors was observed in
the pMMR subgroups, regimens combining chemotherapy and
immunotherapy (durvalumab, pembrolizumab, and dostarlimab) are
approved for pMMR advanced/recurrent EC in some countries, sup-
ported by the magnitude of benefit in the DUO-E20, NRG-GY01818, and
RUBY21 trials, respectively. Nevertheless, there is still a need for better
treatment options in patients with non-dMMR molecular subgroups.

Two of the phase III trials, DUO-E20 and RUBY Part 222, included
evaluation of maintenance PARP inhibition; however, the PARP inhi-
bitor was given in combination with immunotherapy and there was no
PARP inhibitor-alone arm. InDUO-E, exploratory analyses in the pMMR
subgroup (representing 80% of the population) suggested numerically
more favorable outcomes in patients receiving maintenance olaparib
in addition to durvalumab23. In 2024, European regulatory approval
was granted for olaparib in combination with durvalumab as main-
tenance therapy for patientswith pMMREC that hasnot progressedon
first-line treatmentwith chemotherapyplus durvalumab24. Populations
with pMMR EC are typically very heterogeneous and in exploratory
subgroup analyses of RUBY Part 2 and DUO-E, the benefit from com-
bining immunotherapy and PARP inhibition appeared to be greatest in

Table 3 | Baseline characteristics in the p53-abnormal pMMR
and LGEhigh subgroups

No. of patients (%)

Characteristic p53-abnormal and
pMMR (n = 76)

LGEhigh (n = 71)

Median (range) age, years 71 (48–88) 70 (49–88)

ECOG performance status

0 34 (45) 31 (44)

1 42 (55) 40 (56)

Median (range) BMI,
kg/m2

25.6 (18.1–49.5) 25.5 (18.1–49.5)

Histology

Endometrioid 43 (57) 46 (65)

Low grade 18 (42) 20 (28)

High grade 22 (51) 24 (34)

Unknown grade 3 (7) 2 (3)

Serous 26 (34) 20 (28)

Clear cell 1 (1) 0

Mixed cell
adenocarcinoma

3 (4) 2 (3)

Other 3 (4) 3 (4)

FIGO stage at initial diagnosis

I 21 (28) 16 (23)

II 6 (8) 8 (11)

III 17 (22) 17 (24)

IV 24 (32) 23 (32)

Unknown 8 (11) 7 (10)

Response to prior chemotherapy for advanced disease

Complete response 29 (38) 24 (34)

No evidence of disease 2 (3) 2 (3)

Partial response 25 (33) 28 (39)

Stable disease 20 (26) 17 (24)

HRD status

LGElow (score <6) 15 (20) 0

LGEhigh (score ≥6) 57 (75) 71 (100)

Missing 4 (5) 0

BMI body mass index, ECOG Eastern Cooperative Oncology Group, FIGO International Federa-
tion of Gynecology and Obstetrics, HRD homologous recombination deficiency, LGE large
genomic events, pMMR mismatch repair proficient.
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the small subset of patients with p53-abnormal pMMR23,25. This
observation is supported by a recent meta-analysis of individual
patient data from randomized trials, which also showed no benefit
from PARP inhibition in the p53-wildtype pMMR population26. How-
ever, the lack of adjustment for multiple comparisons and the small
sample sizes in subgroups of subgroups may lead to false discovery,
and conflicting findings between trials make it difficult to make
informed decisions. Therefore, careful molecular and clinical char-
acterization to identify patients whomay derive the greatest benefit is
critical before moving systematically to quadruplet therapy for all
patients with pMMRdisease. Furthermore, the specific contribution of
immunotherapy still needs to be elucidated in the pMMR
subpopulation.

TheUTOLA trial is unique in giving olaparib as a single agent in the
maintenance setting. It provides important insight into the potential
role of PARP inhibition and sheds light on the inherent effects of ola-
parib. The suggestion of greatest effect in patients whose tumors show
chromosomal instability (LGEhigh) is consistent with effects seen in
ovarian cancer. Given the enrichment of LGEhigh in p53-abnormal
tumors, these observations are also consistent with findings from
exploratory analyses of the RUBY Part 2 and DUO-E trials suggesting
that olaparibmay add greatest PFS benefit in the population with TP53
mutations23,25. However, benefit from olaparib and durvalumab in
DUO-E was not restricted to patients with TP53-mutated tumors, with
more favorable PFS also observed in those with TP53-wildtype tumors;
therefore, the population with LGEhigh TP53-wildtype tumors should
not be overlooked or excluded from further evaluation of PARP

inhibition. However, inUTOLA, this subgroupwas too small (n = 14) for
meaningful interpretation.

Another intriguing insight from UTOLA is the suggestion of
an enhanced effect of olaparib in patients experiencing a complete
response to initial chemotherapy before maintenance. Although not
yet explored in recent phase III trials in EC, this numerical effect is
consistent with reports in other tumor types (particularly in ovarian
cancer), suggesting that sensitivity to prior platinum may allow iden-
tification of patientsmost likely to benefit fromPARP inhibition27–29. As
information on clinical response to prior chemotherapy is readily
available to clinicianswhenmaking treatment decisions, it is a practical
and relevant factor to guide patient selection for treatment. Similar
analyses of other datasets to explore this observation furtherwould be
of particular interest.

An obvious limitation of the trial is the relatively small sample size,
which prevents robust conclusions on the efficacy of olaparib in
patients with p53-abnormal disease despite the apparent trend favor-
ing olaparib. The definition of HRD used in this study can be ques-
tioned. Several HRD assays are used in ovarian cancer with good
concordance between them30,31. However, none of these commercially
available or validated academic assays has been evaluated in EC. The
present study is the first randomized trial to explore PARP inhibitors in
EC according to HRD status. The Genomic Instability Scar (GIScar)
assay was selected to explore HRD status based on the median cutoff
(corresponding to LGEhigh) to define HRD status. This study provides a
proof of concept that GIScar may help predict response to PARP
inhibitors in EC. However, this cutoff may not be optimal, potentially

Fig. 2 | Investigator-assessed PFS estimated usingKaplan–Meiermethodology.
A Intention-to-treat population (two-sided log-rank test stratified on predefined
stratification factors). B p53-abnormal subgroup. C LGEhigh subgroup. D Subgroup

with complete response to prior chemotherapy. CI confidence interval, LGE large
genomic events, PFS progression-free survival. Vertical bars, censoring.
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overestimating the proportion of patients with HRD tumors, and
validation of the appropriate GIScar cutoff to identify patients with EC
potentially benefitting from PARP inhibition is required. Interestingly,
similar outcomes regarding longer PFS were observed in patients with
TP53-mutated LGEhigh recurrent EC in the single-armphase I/II ENDOLA
study32, corroborating our hypothesis.

Although the UTOLA trial was negative for the primary objective
and subgroup analyses are limited by small sample sizes, the findings
in subgroups with p53-abnormal disease and LGEhigh are hypothesis
generating and may guide future research. Results from UTOLA raise
the question whether maintenance PARP inhibition may potentially
play a role in HRD/p53-abnormal advanced/metastatic EC, specifically
in patients with a complete response after first-line platinum che-
motherapy. These intriguing numerical effects should be evaluated
prospectively in future trials. For example, an important step for future
trial design may be to compare chemotherapy combined with a PARP
inhibitor, immunotherapy, or both in a three-arm clinical trial enrolling
patients with p53-abnormal advanced/metastatic EC, perhaps focusing
on patients with an objective response to prior chemotherapy and
potentially excluding patients with low-grade (predominantly LGElow)
carcinomas. Ongoing trials evaluating the effect of PARP inhibition in
p53-abnormal localized ECs include CAN-STAMP (NCT04159155) and
RAINBO/p53abn-RED (NCT05255653).

Methods
Study design and patients
UTOLA (prospectively registered at NCT03745950, https://
clinicaltrials.gov/) was a multicenter, randomized, double-blind,

placebo-controlled, phase llb trial conducted at 29 sites with expertise
in gynecological cancer in France. Before enrollment of any patient
into the study, the protocol (Supplementary Note 2) was approved by
the Comité de Protection des Personnes (CPP) Ouest V based in
Rennes and the Agence Nationale de Sécurité du Médicament et des
Produits de Santé (ANSM) in France. The trial complied with all rele-
vant ethical regulations. The trial design and conduct compliedwith all
relevant regulations regarding the use of human study participants
and the trial was conducted in accordance with the criteria set by the
Declaration of Helsinki. Treatment and follow-up in this trial are
complete.

Eligible patients were females with advanced or metastatic EC
with endometrioid, clear cell, serous, or mixed histology, Eastern
Cooperative Oncology Group performance status <2, life expectancy
>16 weeks, and normal hematologic, bone marrow, hepatic, and renal
function. Patients with a history or features suggestive of myelodys-
plastic syndrome or acute myeloid leukemia were ineligible.

All patients had received four to six cycles of platinum-based
chemotherapy (typically carboplatin plus paclitaxel) and were in
complete or partial response, had no evidence of disease, or had
stable disease. Adjuvant chemotherapy completed ≥12 months
before inclusion in the trial was allowed, as was previous hor-
mone therapy. Patients who had received more than one line of
chemotherapy for advanced/metastatic EC or had completely
resectable localized advanced disease were ineligible. All patients
provided written informed consent before undertaking any study-
specific procedures.

Fig. 3 | Investigator-assessed PFS in subgroups. A p53-normal subgroup.B Subgroup with complete or partial response to prior chemotherapy. C Subgroup with stable
disease with prior chemotherapy. CI confidence interval, PFS progression-free survival.
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Procedures
Patients were enrolled by investigators and randomized via the elec-
tronic case report form in a 2:1 ratio using a computer-generated ran-
domization scheme, a minimization method, and an interactive voice
response/web system to receive maintenance treatment with oral ola-
parib 300mg twice daily or placebo until disease progression

(according to Response Evaluation Criteria in Solid Tumors [RECIST]
version 1.1) or intolerance. Placebo was provided as film-coated tablets
matching the olaparib tablets to ensure that patients and study staff
remained blinded to treatment assignment. Stratification factors were
p53 status, MMR status (according to ProactiveMolecular Risk Classifier
for Endometrial Cancer [ProMisE]), and response after platinum

Fig. 4 | Overview of PFS by subgroup. CI confidence interval, dMMRmismatch repair deficient, ECOG PS Eastern Cooperative Oncology Group performance status, HR
hazard ratio, ITT intention-to-treat, LGE large genomic events, PFS progression-free survival, pMMR mismatch repair proficient.

Fig. 5 | Secondary efficacy endpoints in the intention-to-treat population. A Time to first subsequent therapy (TFST). B Time to second disease progression or death
(PFS2). C Time to second subsequent therapy (TSST). D Overall survival (OS). CI confidence interval.
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chemotherapy (objective response vs. stable disease). MMR and
p53 status were determined using central immunohistochemistry (IHC)
testing within 2 weeks before randomization, retested by NGS within
3 months after randomization. For subgroup analyses, a conservative
approach was adopted, with p53-abnormal identified either by IHC
or by NGS.

Outcome measures
The primary endpoint was PFS in the ITT population, defined as the
interval from randomization after completion of chemotherapy until
progression according to modified RECIST version 1.1. Tumors were
assessed by CT scan at baseline and then every 8 weeks until first
disease progression.

Secondary endpoints were PFS in subgroups according to
p53 and MMR status and response to initial chemotherapy before
maintenance; time to first and second subsequent therapy; PFS2;
OS; objective response rate; patient-reported outcomes; and
safety. MSI was assessed by NGS using MSIsensor version 0.233.
No HRD test is validated for EC; consequently, pre-specified
subgroup analyses according to chromosomic instability were
exploratory. Accumulation of LGEs (deletion or duplication) in
the tumor genome is one of the major outcomes of genomic
instability and, thus, represents a surrogate marker for HRD
status34. Therefore, to explore tumor HRD status, we detected
LGEs using NGS on a panel of 127 genes already identified in the
GIScar. The GIScar academic test for HRD has been validated in
ovarian cancer, showing predictive value for sensitivity to main-
tenance olaparib35. As no decision-making threshold for LGE score
has been validated in EC, the median LGE score was used as the
cutoff to define tumor HRD status and categorize as LGEhigh or
LGElow. Among the 138 samples with available LGE scores, the
mean score was 8.1 (SD 7.6) and the median was 6 (range 0–38;
interquartile range 2–13). Patient-reported outcomes were asses-
sed using the EORTC QLQs C30, FA-12, and EN24, and the EuroQol
EQ-5D-5L. Questionnaires were administered before treatment on
day 1 of cycle 1, then at every other cycle, at the end-of-treatment
visit, at follow-up visits every 12 weeks until progression, and at

Fig. 6 | Patient-reported outcomes. A Evolution of EQ-5D-5L score over time. B Physical fatigue (per FA-12) over time. CQLQ-C30 GHS/HRQoL over time.D Time to first
10-point deterioration in GHS/HRQoL. CI confidence interval, GHS global health status, HRQoL health-related quality of life.

Table 4 | Summary of safety (treatment-emergent AEs)

No. of patients (%)

Patients with treatment-
emergent AEs

Olaparib (n = 96) Placebo (n = 49)

Any grade 91 (95) 44 (90)

Treatment related 83 (86) 34 (69)

Grade 3/4 35 (36) 5 (10)

Treatment related 27 (28) 1 (2)

Leading to dose interruption 31 (32) 6 (12)

Treatment related 26 (27)a 4 (8)

Leading to dose reduction 17 (18) 5 (10)

Treatment related 16 (17) 4 (8)

Leading to treatment
discontinuation

8 (8) 0

Treatment related 5 (5)b 0
aMost commonly anemia (12 patients [13%]).
b1 patient with grade 2 diarrhea, 1 patient with grade 3 anorexia, 1 patient with grade 2 anemia,
1 patient with grade 2 dyspnea, 1 patient with grade 2 vomiting, grade 2 diarrhea, and grade 3
depression.
AE adverse event.

Article https://doi.org/10.1038/s41467-025-62678-x

Nature Communications |         (2025) 16:7950 8

www.nature.com/naturecommunications


the OS follow-ups every 3 months after disease progression. For
analysis of time to deterioration of quality of life, deterioration
was defined as a decrease of ≥10 points (considered a clinically
important change)36,37.

Statistics and reproducibility
The trial was designed to detect an improvement in median PFS from
4.5 months in the placebo arm to 7.5 months with olaparib, corre-
sponding to a HR of 0.60, which we considered to be a clinically
relevant treatment effect. Assuming a 5% one-sided type 1 error, 147
patients were to be randomized to provide 80% power (20% type 2
error) according to the Freedman method38. The primary analysis was
pre-specified to occur after PFS events had been recorded in 122
patients. The primary endpoint was analyzed using a two-sided log-
rank test stratified on predefined stratification factors. To handle
multiple testing, it was planned to test PFS sequentially, first in the ITT
population and if significant at a two-tailed 5% level, then in the p53-
abnormal subgroup and if significant at a two-tailed 5% level, then in
subgroups according to response to prior chemotherapy. PFS was
estimated using Kaplan–Meier methodology.

Data were collected using the Clinsight v8.2.50 clinical data
management system, CSonline v8.2.50 web interface, Oracle v19.3
back-end database, and MedDRA v24.0 and WhoDrug Format C - 2021
for medical coding. Two patients withdrew consent for use of their
data. These two patients were excluded from all analyses. Apart from
exclusion of data from these two patients, analyseswere performed on
an ITT basis. All data analyses used SAS version 9.4.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability
Source data for all published figures and tables are provided with this
paper. For the remaining raw data, data sharing in a public repository
was not planned at the start of the study. Per European and French
regulations for personal data privacy, this is not permitted without
having informed the study participants, which was not done. This is
also linked to a confidentiality agreement with AstraZeneca, which
provided the drug and funding. This agreement aims to guarantee
protection for the company related to potential sublicensable or
patentable information/discovery. Requests to access the de-identified
data for further scientific use can be sent to ARCAGY-GINECO
(Sébastien Armanet sarmanet@arcagy.org) and will be considered
on a case-by-case basis in a timely manner beginning 3 months and
ending 5 years after publication of this article. The request must con-
tain a proposal with scientific and methodologically justified objec-
tives. A Data Transfer Agreement will be established to provide a
formal framework regarding the use of the data.

References
1. Coleman, R. L., Garside, J., Hurteau, J., Nguyen, J. & Kobayashi, M.

Treatment patterns and outcomes among patients with advanced
or recurrent endometrial cancer initiating first-line therapy in the
United States. J. Health Econ. Outcomes Res. 10, 82–90 (2023).

2. Jamieson, A. & McAlpine, J. N. Molecular profiling of endometrial
cancer from TCGA to clinical practice. J. Natl. Compr. Cancer Netw.
21, 210–216 (2023).

3. Levine, D. A. et al. Integrated genomic characterization of endo-
metrial carcinoma. Nature 497, 67–73 (2013).

4. Jamieson, A. et al. Clinical behavior and molecular landscape of
stage I p53-abnormal low-grade endometrioid endometrial carci-
nomas. Clin. Cancer Res. 29, 4949–4957 (2023).

5. Farmer, H. et al. Targeting the DNA repair defect in BRCA mutant
cells as a therapeutic strategy. Nature 434, 917–921 (2005).

6. Robson, M. et al. Olaparib for metastatic breast cancer in patients
with a germline BRCA mutation. N. Engl. J. Med. 377, 523–533
(2017).

7. Robson, M. E. et al. OlympiAD final overall survival and tolerability
results: olaparib versus chemotherapy treatment of physician’s
choice in patients with a germline BRCA mutation and HER2-
negativemetastatic breast cancer.Ann.Oncol.30, 558–566 (2019).

8. Golan, T. et al. Maintenance olaparib for germline BRCA-
mutated metastatic pancreatic cancer. N. Engl. J. Med. 381,
317–327 (2019).

9. de Bono, J. et al. Olaparib for metastatic castration-resistant pros-
tate cancer. N. Engl. J. Med. 382, 2091–2102 (2020).

10. Bustamante, B. et al. Clinical implications of genomic loss of het-
erozygosity in endometrial carcinoma. JCO Precis. Oncol. 5,
PO.20.00393 (2021).

11. Tymon-Rosario, J. R. et al. Homologous recombination deficiency
(HRD) signature-3 in ovarian and uterine carcinosarcomas corre-
lates with preclinical sensitivity to olaparib, a poly (adenosine
diphosphate [ADP]- ribose) polymerase (PARP) inhibitor. Gynecol.
Oncol. 166, 117–125 (2022).

12. de Jonge, M. M. et al. Frequent homologous recombination defi-
ciency in high-grade endometrial carcinomas.Clin. Cancer Res. 25,
1087–1097 (2019).

13. Siedel, J. H. et al. Clinical significance of homologous recombina-
tion deficiency score testing in endometrial cancer. Gynecol.
Oncol. 160, 777–785 (2021).

14. Moore, K. et al. Maintenance olaparib in patients with newly diag-
nosed advanced ovarian cancer. N. Engl. J. Med. 379, 2495–2505
(2018).

15. Pacholczak-Madej, R. et al. Immunotherapy in MMR-d/MSI-H
recurrent/metastatic endometrial cancer. Expert Rev. Anticancer
Ther. 24, 717–729 (2024).

16. Bogani, G. et al. Adding immunotherapy to first-line treatment of
advanced and metastatic endometrial cancer. Ann. Oncol. 35,
414–428 (2024).

17. Mirza, M. R. et al. Dostarlimab for primary advanced or recurrent
endometrial cancer. N. Engl. J. Med. 388, 2145–2158 (2023).

18. Eskander, R. N. et al. Pembrolizumab plus chemotherapy in
advanced endometrial cancer. N. Engl. J. Med. 388, 2159–2170
(2023).

19. Colombo, N. et al. Atezolizumab and chemotherapy for advanced
or recurrent endometrial cancer (AtTEnd): a randomised, double-
blind, placebo-controlled, phase3 trial. LancetOncol.25, 1135–1146
(2024).

20. Westin, S. N. et al. Durvalumabplus carboplatin/paclitaxel followed
by maintenance durvalumab with or without olaparib as first-line
treatment for advanced endometrial cancer: the phase III DUO-E
trial. J. Clin. Oncol. 42, 283–299 (2024).

21. Powell, M. A. et al. Overall survival in patients with endometrial
cancer treated with dostarlimab plus carboplatin–paclitaxel in the
randomized ENGOT-EN6/GOG-3031/RUBY trial. Ann. Oncol. 35,
728–738 (2024).

22. Mirza, M. et al. Dostarlimab plus chemotherapy followed by dos-
tarlimab plus niraparib maintenance therapy among patients with
primary advanced or recurrent endometrial cancer in the ENGOT-
EN6-NSGO/GOG-3031/RUBY trial. Gynecol. Oncol. 190, S6 (2024).

23. Westin, S. N. et al. Durvalumabplus carboplatin/paclitaxel followed
by durvalumab with/without olaparib in endometrial cancer:
exploratory analyses of biomarker/histological heterogeneity and
efficacy in theDUO-Emismatch repair proficient subpopulation. Int.
J. Gynecol. Cancer 34, A4–A5 (2024).

24. AstraZeneca. Lynparza and Imfinzi combination approved in the EU
for patients with mismatch repair proficient advanced or recurrent
endometrial cancer. https://www.astrazeneca.com/media-centre/
press-releases/2024/lynparza-and-imfinzi-combination-approved-

Article https://doi.org/10.1038/s41467-025-62678-x

Nature Communications |         (2025) 16:7950 9

https://www.astrazeneca.com/media-centre/press-releases/2024/lynparza-and-imfinzi-combination-approved-in-the-eu-for-patients-with-mismatch-repair-proficient-advanced-or-recurrent-endometrial-cancer.html
https://www.astrazeneca.com/media-centre/press-releases/2024/lynparza-and-imfinzi-combination-approved-in-the-eu-for-patients-with-mismatch-repair-proficient-advanced-or-recurrent-endometrial-cancer.html
www.nature.com/naturecommunications


in-the-eu-for-patients-with-mismatch-repair-proficient-advanced-
or-recurrent-endometrial-cancer.html (2024).

25. Mirza, M. R. et al. Progression-free survival (PFS) in primary
advanced or recurrent endometrial cancer (pA/rEC) in the overall
and mismatch repair proficient (MMR/MSS) populations and in
histological and molecular subgroups: Results from part 2 of the
RUBY trial. ESMO Open 9, 38MO (2024).

26. Villacampa, G. et al. Immunotherapy and PARP inhibitors as first-
line treatment in endometrial cancer: a systematic review and
network meta-analysis. Eur. J. Cancer 220, 115329 (2025).

27. Tan, T. J. et al. Phase II DORA study of olaparib with or without
durvalumab as a chemotherapy-free maintenance strategy in
platinum-pretreated advanced triple-negative breast cancer. Clin.
Cancer Res. 30, 1240–1247 (2024).

28. Marchetti, C., Fagotti, A. & Scambia, G. Rucaparib maintenance in
upfront ovarian cancer: the long-lasting challenge of predicting
response to poly (ADP-ribose) polymerase inhibitors. J. Clin. Oncol.
41, 935–936 (2023).

29. You, B. et al. CA-125 KELIM as a potential complementary tool for
predicting veliparib benefit: an exploratory analysis from theVELIA/
GOG-3005 study. J. Clin. Oncol. 41, 107–116 (2023).

30. Pfarr, N. et al. High concordance of different assays in the deter-
mination of homologous recombination deficiency-associated
genomic instability in ovarian cancer. JCO Precis. Oncol. 8,
e2300348 (2024).

31. Wehn, A. K. et al. Concordance between an FDA-approved com-
panion diagnostic and an alternative assay kit for assessing homo-
logous recombination deficiency in ovarian cancer. Gynecol.
Oncol. 184, 67–73 (2024).

32. Piffoux, M. et al. Olaparib combined to metronomic cyclopho-
sphamide and metformin in women with recurrent advanced/
metastatic endometrial cancer: the ENDOLA phase I/II trial. Nat.
Commun. 16, 1821 (2025).

33. Niu, B. et al. MSIsensor: microsatellite instability detection using
paired tumor-normal sequence data. Bioinformatics 30, 1015–1016
(2013).

34. Manié, E. et al. Genomic hallmarks of homologous recombination
deficiency in invasive breast carcinomas. Int. J. Cancer 138,
891–900 (2016).

35. Leman, R. et al. Validationof the clinical useofGIScar, an academic-
developed genomic instability score predicting sensitivity to
maintenance olaparib for ovarian cancer. Clin. Cancer Res. 29,
4419–4429 (2023).

36. Musoro, J. Z. et al. Minimally important differences for interpreting
European Organisation for Research and Treatment of Cancer
(EORTC) Quality of life Questionnaire core 30 scores in patients
with ovarian cancer. Gynecol. Oncol. 159, 515–521 (2020).

37. Cocks, K. et al. Evidence-based guidelines for interpreting change
scores for the European Organisation for the Research and Treat-
ment ofCancerQuality of LifeQuestionnaireCore 30. Eur. J. Cancer
48, 1713–1721 (2012).

38. White, S. J. & Freedman, L. S. Allocation of patients to treatment
groups in a controlled clinical study. Br. J. Cancer 37, 849–857
(1978).

Acknowledgements
We thank all the patients, their families, the investigators, and the staff at
participating sites (listed below). We also thank the sponsor (ARCAGY-
GINECO, particularly Bénédicte Votan, Sébastien Armanet, Christine
Montoto-Grillot, Déborah Cardoso, Marie Dos Santos, Mihary Andria-
mamonjy, Chloé Leman, Amel Boumaraf, Sandrine Mabalukidi, Ibtissem
Guerfali), the eXYSTAT statisticians (François Montestruc, Stéphanie
Perot), Amandine Pommier (Euraxi Pharma), the ARCAGY-GINECO bio-
bank (Alexandre Degnieau, Eloise Glais), and Dominique Vaur (involved
in the IHC and NGS platforms at Centre François Baclesse, Caen). The

trial was funded by AstraZeneca. The sponsor (ARCAGY-GINECO) and
representative authors were involved in the design and conduct of the
study; collection, management, analysis, and interpretation of the data;
preparation, review, and approval of themanuscript; and the decision to
submit the manuscript for publication. Medical writing support was
providedby Jennifer Kelly,MA (Medi-Kelsey Ltd, Ashbourne, UK), funded
by GINECO. Participating investigators: Sophie Abadie-Lacourtoisie,
Jérôme Alexandre, Antoine Arnaud, Leïla Bengrine Lefevre, Bertrand
Billemont, Elise Bonnet, Patrick Bouchaert, Pierre-Emmanuel Brachet,
Annick Chevalier-Place, Isabelle Cojean-Zelek, Olivier Collard, Emeline
Colomba, Corina Cornilla, Véronique D’hondt, Delphine Duliege, Michel
Fabbro, Laure Favier, Yolanda Fernandez Diez, Anne Floquet, Cyril Foa,
Philippe Follana, Pierre Fournel, Jean-Sébastien Frenel, Celine Gavoille,
Laurence Gladieff, Anne-Claire Hardy-Bessard, Pierre-Etienne Heudel,
Jean-Philippe Jacquin, Florence Joly, Emilie Kaczmarek, Elsa Kalbacher,
Maria Kfoury, Laurence Lancry-Lecomte, Rémy Largillier, Alexandra
Leary, Coriolan Lebreton, Léa Loriguet, Jérôme Meunier, Marie-Ange
Mouret-Reynier, Patricia Pautier, Isabelle Ray-Coquard, Romain Rivoir-
ard, Sophie Roche, Manuel Rodrigues, Frédéric Selle, Olivier Tredan,
Benoit You.

Author contributions
F.J. had full access to all of the data in the study and took responsibility
for the integrity of the data and the accuracy of the data analysis. F.J., I.R-
C., B.A., and J.A. conceived and designed the study. F.J., I.R-C., B.A., and
J.A. drafted the manuscript. B.A. performed the statistical analysis. F.J.
supervised the study. F.J., A.L., I.R.-C., B.A., M.R., L.G., G.M., S.A.-L., C.L.,
L.B.L., P.Fou., R.La., F.S., J.-S.F., Y.F.D., C.F., P.Fol., J.M., M.F., A.-C.H.B.,
I.C.-Z., E.K., E.B., A.A., S.R., K.L., P.-A.J., R.Le., C.J., C.C., B.Y., and J.A.
contributed to the acquisition and interpretation of data and reviewed
and approved the manuscript for important intellectual content.

Competing interests
F.J. declares consulting/advisory board/speaker fees from GSK, Clovis,
AstraZeneca, Roche, Eisai, Seagen, Tesaro, MSD, Astellas, Janssen,
Ipsen, Bayer, Novartis/3A, and Pfizer; and travel expenses from Eisai,
MSD, Ipsen, and GSK. A.L. declares personal honoraria fromMedscape,
GLG, and Servier; honoraria (to institution) for consulting/advisory roles
from AstraZeneca, GSK, Zentalis, Owkin, Immunogen, and Apmonia;
research funding (to institution) from AstraZeneca, GSK, MSD, Incyte,
Eisai, Adaptimmune, Ziwig, Ose Immuno, and Zentalis; and travel/
accommodation/expenses fromAstraZeneca,Servier, andOse Immuno.
I.R.-C. declares honoraria from AbbVie, Advaxis, Agenus, Amgen,
AstraZeneca, BMS, Clovis Oncology, Daiichi Sankyo, Deciphera, Gen-
mab, GSK, Immunocore, Immunogen, MacroGenics, Mersana, MSD
Oncology, Novartis, OxOnc, Pfizer, PharmaMar, PMV Pharma, Roche,
Seagen, Sutro Biopharma, and Tesaro; consulting/advisory roles for
AbbVie, Agenus, AstraZeneca, Blueprint Medicines, BMS, Clovis
Oncology, Daichi, Deciphera, Eisai, Genmab, GSK, Immunocore,
Immunogen, MacroGenics, Mersana, MSD Oncology, Novartis, Novo-
cure, OSE Immunotherapeutics, Pfizer, PharmaMar, Roche, Seagen,
Sutro Biopharma, andTesaro; research funding (to institution) fromBMS,
MSD Oncology, and Roche/Genentech; and travel/accommodations/
expenses from Advaxis, AstraZeneca, BMS, Clovis Oncology, Clovis
Oncology, GSK, PharmaMar, Roche, and Tesaro.M.R. declares honoraria
from Immunocore; consulting/advisory roles for Merck, AstraZeneca,
and GSK; and research funding (to institution) from Johnson & Johnson
and Merck. L.G. declares honoraria from GSK, AstraZeneca, and MSD;
and travel/accommodation/expenses fromGSKandMSD.G.M. declares
consulting/advisory roles for Pfizer, Novartis, Lilly, Daiichi, and Eisai; and
travel/accommodation/expenses from Pfizer. C.L. declares honoraria
from GSK, MSD, AstraZeneca, and Eisai; consulting/advisory roles for
GSK, AstraZeneca, AbbVie, and Eisai; and travel/accommodation/
expenses fromMSD and GSK. P.Fou. declares consulting/advisory roles
for AstraZeneca, BMS, and MSD; research funding (to institution) from

Article https://doi.org/10.1038/s41467-025-62678-x

Nature Communications |         (2025) 16:7950 10

https://www.astrazeneca.com/media-centre/press-releases/2024/lynparza-and-imfinzi-combination-approved-in-the-eu-for-patients-with-mismatch-repair-proficient-advanced-or-recurrent-endometrial-cancer.html
https://www.astrazeneca.com/media-centre/press-releases/2024/lynparza-and-imfinzi-combination-approved-in-the-eu-for-patients-with-mismatch-repair-proficient-advanced-or-recurrent-endometrial-cancer.html
www.nature.com/naturecommunications


BMS and AstraZeneca; and travel/accommodation/expenses from
Takeda. F.S. declares honoraria from AstraZeneca, MSD, GSK-Tesaro,
Eisai, and Seagen; consulting/advisory roles for AstraZeneca, GSK-
Tesaro, MSD, and AbbVie; and speakers’ bureau for AstraZeneca, MSD,
GSK-Tesaro, and Eisai. J.-S.F. declares research funding from Seagen.
P.Fol. declares consulting/advisory roles for AstraZeneca, Novartis,
Daiichi, GSK, Eisai, MSD, and Lilly; expert testimony for AstraZeneca,
Novartis, Daiichi, GSK, MSD, and Lilly; and travel/accommodation/
expenses fromAstraZeneca, Novartis, Daiichi, GSK, Eisai, MSD, and Lilly.
M.F. declares honoraria from AstraZeneca; consulting/advisory role (to
institution) for Tesaro/GSK; and travel/accommodations/expenses from
Roche. E.B. declares honoraria fromGilead; and travel/accommodation/
expenses from Lilly. K.L. declares honoraria from AstraZeneca, GSK,
MSD, Lilly, Amgen, and Janssen; research funding from Roche; and
travel/accommodation/expenses from Amgen. P.-A.J. declares honor-
aria from GSK, Eisai, and AstraZeneca. R.Le. declares honoraria from
MSD; consulting/advisory roles for AstraZeneca and MSD; and travel/
accommodation/expenses from AstraZeneca and MSD. C.C. declares
consulting/advisory roles for AstraZeneca and MSD. B.Y. declares con-
sulting roles for MSD, AstraZeneca, GSK-Tesaro, Bayer, Roche/Genen-
tech, ECS Progastrin, Novartis, LEK, Amgen, Clovis Oncology, Merck
Serono, BMS, Seagen, Myriad, Menarini, Gilead, Eisai, and Pharma&;
research funding from Gilead, Merck Serono, Roche, and Pfizer; and
travel/accommodation/expenses fromRoche/Genentech, AstraZeneca,
BMS, MSD Oncology, Bayer, Boehringer Ingelheim, and Pfizer. J.A.
declares honoraria from AstraZeneca, MSD, Eisai, GSK, Seagen, and
Pfizer; consulting/advisory roles for AstraZeneca, MSD, GSK, Eisai,
Seagen, and Pfizer; research funding from MSD, GSK, and Janssen; and
travel/accommodation/expenses from AstraZeneca. The remaining
authors declare no competing interests. Medical writing support was
providedby Jennifer Kelly,MA (Medi-Kelsey Ltd, Ashbourne, UK), funded
by GINECO.

Additional information
Supplementary information The online version contains
supplementary material available at
https://doi.org/10.1038/s41467-025-62678-x.

Correspondence and requests for materials should be addressed to
Florence Joly.

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to jur-
isdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International License,
which permits any non-commercial use, sharing, distribution and
reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if you modified the licensed
material. Youdonot havepermissionunder this licence toshare adapted
material derived from this article or parts of it. The images or other third
party material in this article are included in the article’s Creative
Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons
licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.

© The Author(s) 2025

Florence Joly 1 , Alexandra Leary2, Isabelle Ray-Coquard 3, Bernard Asselain4, Manuel Rodrigues 5,
Laurence Gladieff6, Guillaume Meynard7, Sophie Abadie-Lacourtoisie8, Coriolan Lebreton 9, Leïla Bengrine Lefevre10,
Pierre Fournel11, Rémy Largillier12, Frédéric Selle 13, Jean-Sébastian Frenel14, Yolanda Fernandez Diez15, Cyril Foa16,
Philippe Follana 17, Jérôme Meunier 18, Michel Fabbro 19, Anne-Claire Hardy Bessard20, Isabelle Cojean-Zelek21,
Emilie Kaczmarek22, Elise Bonnet 23, Antoine Arnaud24, Sophie Roche25, Karen Leroy 26, Pierre-Alexandre Just27,
Raphaël Leman28, Corinne Jeanne28, Céline Callens29,30, Benoit You 31 & Jérôme Alexandre 32

1Medical Oncology Department, Centre François Baclesse, UniCaen University, Caen, France. 2GINECO and Department of Medical Oncology, Gustave
Roussy, Villejuif, France. 3GINECO and Medical Oncology Department, Centre Léon Bérard and University of Lyon, Lyon, France. 4Statistics, ARCAGY-
GINECO, Paris, France. 5Medical Oncology, lnstitut Curie, Paris, France. 6Medical Oncology, Oncopole CLAUDIUS REGAUD, IUCT Oncopole,
Toulouse, France. 7Oncology Department, CHRU Besançon – Hôpital Jean Minjoz, Besançon, France. 8Medical Oncology Department, lnstitut de Cancér-
ologie de l’Ouest (ICO) – Site Paul Papin, Angers, France. 9Medical Oncology Department, lnstitut Bergonié, Bordeaux, France. 10Department of Medical
Oncology, Centre Georges-François Leclerc, Dijon, France. 11Medical Oncology, Centre Hospitalier Universitaire de Saint-Etienne, Pôle de Cancérologie,
Saint-Etienne, France. 12Department of Medical Oncology, Centre Azuréen de Cancérologie, Mougins, France. 13Oncology Department, Groupe Hospitalier
Diaconesses Croix Saint-Simon, Paris, France. 14Medical Oncology Department, ICO – Site René Gauducheau, Saint-Herblain, France. 15Medical Oncology
Department, lnstitut de Cancérologie de Lorraine – Centre Alexis Vautrin, Vandoeuvre-les-Nancy, France. 16Oncology Department, Hôpital Saint-Joseph,
Marseille, France. 17Centre Antoine Lacassagne, Nice, France. 18Centre Hospitalier Régional d’Orléans, Orléans, France. 19Institut du Cancer de Montpellier
(ICM), Val d’Aurelle, Montpellier, France. 20Centre CARIO – HPCA, Plerin-sur-Mer, France. 21Centre Hospitalier Intercommunal de Créteil, Créteil, France.
22Centre Oscar Lambret, Lille, France. 23Groupe Hospitalier Mutualiste de Grenoble, Grenoble, France. 24Institut du Cancer Avignon-Provence,
Avignon, France. 25Institut Inter-Régional de Cancérologie – Centre Jean Bernard, Le Mans, France. 26Département de Médicine Génomique des Tumeurs et
Cancers, Université Paris Cité, AP-HP, Hôpital Européen Georges Pompidou, Paris, France. 27Service de Pathologie, Université Paris Cité, AP-HP, Hôpital
Cochin, Paris, France. 28Laboratoire de Biologie et de Genetique du Cancer INSERM U1245, Centre François Baclesse, Caen, France. 29Genetics Department,
Institut Curie, Paris, France. 30Paris Sciences & Lettres University, Paris, France. 31Oncologie Médicale, CITOHL, EPSILYON, IC-HCL, Lyon University Hospital,
EA 3738, CICLY, University Lyon 1, Lyon, France. 32Service de Cancérologie, Université de Paris Cité, AP-HP, Cochin Port-Royal, Paris, France.

e-mail: f.joly@baclesse.unicancer.fr

Article https://doi.org/10.1038/s41467-025-62678-x

Nature Communications |         (2025) 16:7950 11

https://doi.org/10.1038/s41467-025-62678-x
http://www.nature.com/reprints
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://orcid.org/0000-0001-6168-4942
http://orcid.org/0000-0001-6168-4942
http://orcid.org/0000-0001-6168-4942
http://orcid.org/0000-0001-6168-4942
http://orcid.org/0000-0001-6168-4942
http://orcid.org/0000-0003-2472-8306
http://orcid.org/0000-0003-2472-8306
http://orcid.org/0000-0003-2472-8306
http://orcid.org/0000-0003-2472-8306
http://orcid.org/0000-0003-2472-8306
http://orcid.org/0000-0002-5443-0802
http://orcid.org/0000-0002-5443-0802
http://orcid.org/0000-0002-5443-0802
http://orcid.org/0000-0002-5443-0802
http://orcid.org/0000-0002-5443-0802
http://orcid.org/0000-0002-4275-1721
http://orcid.org/0000-0002-4275-1721
http://orcid.org/0000-0002-4275-1721
http://orcid.org/0000-0002-4275-1721
http://orcid.org/0000-0002-4275-1721
http://orcid.org/0000-0002-7016-5383
http://orcid.org/0000-0002-7016-5383
http://orcid.org/0000-0002-7016-5383
http://orcid.org/0000-0002-7016-5383
http://orcid.org/0000-0002-7016-5383
http://orcid.org/0000-0001-6999-462X
http://orcid.org/0000-0001-6999-462X
http://orcid.org/0000-0001-6999-462X
http://orcid.org/0000-0001-6999-462X
http://orcid.org/0000-0001-6999-462X
http://orcid.org/0009-0008-6546-5470
http://orcid.org/0009-0008-6546-5470
http://orcid.org/0009-0008-6546-5470
http://orcid.org/0009-0008-6546-5470
http://orcid.org/0009-0008-6546-5470
http://orcid.org/0000-0003-1910-4777
http://orcid.org/0000-0003-1910-4777
http://orcid.org/0000-0003-1910-4777
http://orcid.org/0000-0003-1910-4777
http://orcid.org/0000-0003-1910-4777
http://orcid.org/0000-0002-7061-0993
http://orcid.org/0000-0002-7061-0993
http://orcid.org/0000-0002-7061-0993
http://orcid.org/0000-0002-7061-0993
http://orcid.org/0000-0002-7061-0993
http://orcid.org/0000-0002-4379-0140
http://orcid.org/0000-0002-4379-0140
http://orcid.org/0000-0002-4379-0140
http://orcid.org/0000-0002-4379-0140
http://orcid.org/0000-0002-4379-0140
http://orcid.org/0000-0002-3177-8857
http://orcid.org/0000-0002-3177-8857
http://orcid.org/0000-0002-3177-8857
http://orcid.org/0000-0002-3177-8857
http://orcid.org/0000-0002-3177-8857
http://orcid.org/0000-0001-5252-5800
http://orcid.org/0000-0001-5252-5800
http://orcid.org/0000-0001-5252-5800
http://orcid.org/0000-0001-5252-5800
http://orcid.org/0000-0001-5252-5800
mailto:f.joly@baclesse.unicancer.fr
www.nature.com/naturecommunications

	Maintenance olaparib after platinum-based chemotherapy for advanced/metastatic endometrial cancer: GINECO randomized phase IIb UTOLA trial
	Results
	Patient population
	Efficacy
	Safety
	Patient-reported outcomes

	Discussion
	Methods
	Study design and patients
	Procedures
	Outcome measures
	Statistics and reproducibility
	Reporting summary

	Data availability
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




