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Abstract
Background  Olaparib, a poly(ADP-ribose) polymerase inhibitor, was approved by the European Commission in June 2019, 
following the results of the SOLO-1/GOG 3004 trial as maintenance monotherapy in adult patients with BRCA-mutated 
epithelial ovarian cancer.
Objective  This study aimed to provide a descriptive analysis of the first real-world data from patients with BRCA-mutated 
ovarian cancer who received olaparib as first-line maintenance monotherapy in the French cohort Temporary Authorisation 
for Use (Autorisation Temporaire d’Utilisation de cohorte, ATUc) programme from 11 March, 2019 to 16 January, 2020.
Methods  Eligible patients were aged 18 years and over with confirmed epithelial ovarian, primary peritoneal or Fallopian 
tube cancer and a deleterious or suspected deleterious germline or somatic BRCA 1/2 mutation. Patients were in complete 
or partial clinical response at the end of first-line platinum-based chemotherapy. Olaparib maintenance therapy was initiated 
within 8 weeks of the patients’ last dose of chemotherapy. Real-world data were collected through treatment access request 
forms completed by physicians. Clinical and safety data were collected monthly until the end of the ATUc programme.
Results  A total of 107 centres in metropolitan France and the French Overseas Departments and Territories requested the 
inclusion for 238 patients, of whom 194 received maintenance olaparib. In total, 87.6% of the primary tumour locations 
were ovary, the most common histology was high-grade serous (93.0%) and the most common International Federation of 
Gynaecology and Obstetrics (Fédération Internationale de Gynécologie et d’Obstétrique) stage was IIIC (56.8%). BRCA 
testing was performed in routine practice, prior to inclusion into the ATUc programme. All patients had a BRCA mutation: 
52.5% had a somatic mutation, 38.4% had a germinal mutation and 9.1% had germinal and somatic mutations. Twenty-four 
(12%) patients experienced serious adverse drug reactions at the last safety follow-up (17 February, 2020). The most common 
were anaemia (12 [6%] patients), neutropenia (3 [2%] patients) and thrombocytopenia (3 [2%] patients).
Conclusions  The rapid enrolment into the ATUc programme highlighted the strong unmet need for patients with ovarian 
cancer and a BRCA mutation in first-line maintenance treatment. Olaparib was well tolerated and no new safety signals were 
observed in this real-world patient population.

1  Introduction

Advanced ovarian cancer is a serious and life-threatening 
disease, and is the leading cause of death from gynaecologi-
cal cancers in France, ranking as the fourth most common 
cause of cancer death in women [1]. Currently, the 5-year 
survival rate for patients with advanced ovarian cancer is 
38% [2]. Standard of care for patients with newly diagnosed, 

advanced ovarian cancer consists of cytoreductive surgery 
and platinum-based chemotherapy, which is generally given 
for six cycles [3–5]. However, before this cohort Tempo-
rary Authorisation for Use (Autorisation Temporaire 
d’Utilisation de cohorte, ATUc), no maintenance therapy 
had been approved specifically for women with newly diag-
nosed, advanced ovarian cancer and a BRCA mutation and 
these patients had the same treatment options as patients 
without a BRCA mutation [3]. Bevacizumab, a promising 
anti-angiogenic drug, was approved in December 2011 by 
the European Medicines Agency and in June 2018 by the 
US Food and Drug Administration in combination with 
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Key Points 

The results of the Autorisation Temporaire d’Utilisation 
de cohorte programme correlate with the clinical safety 
profile of olaparib previously demonstrated and highlight 
the strong unmet need for patients with ovarian cancer 
and a BRCA mutation in first-line maintenance treat-
ment.

Our “real-world” study provides valuable information on 
olaparib as maintenance therapy for physicians, patients 
and policy makers to further improve the outcomes of 
patients with ovarian cancer.

In France, the regulatory procedure for the Autorisation 
Temporaire d’Utilisation de cohorte allows rapid and 
fair access to investigational drugs on the presumption of 
efficacy and safety, bringing life-changing treatments to 
patients as early as possible.

chemotherapy (carboplatin and paclitaxel) for front-line 
and maintenance therapy for patients with newly diagnosed 
ovarian cancer, based on the results of the GOG-0218 and 
ICON-7 phase III trials that demonstrated a progression-
free survival (PFS) benefit [6–8]. However, the correlation 
between BRCA mutational status and the response to beva-
cizumab in women with advanced ovarian cancer suggested 
no evidence of benefit in terms of PFS and overall survival 
(OS) with regard to bevacizumab maintenance treatment in 
patients with the BRCA mutation [9]. The French Health 
Agency, ANSM (Agence Nationale de Sécurité du Médica-
ment et des Produits de Santé), defines the ATUc as a regu-
latory procedure that allows rapid and fair access to inves-
tigational drugs that have demonstrated promising efficacy 
and safety in clinical trials to patients with an unmet medical 
need. Until 2021 in France, ANSM evaluated access to inno-
vative drugs prior to their marketing authorisation and could 
grant an ATUc. Olaparib is a highly selective poly(adenosine 
diphosphate-ribose) polymerase enzyme inhibitor that gen-
erates an accumulation of DNA damage in tumours that have 
defects in homologous recombination repair, such as those 
with a mutation in BRCA1 or BRCA2, leading to tumour 
cell death [10]. Maintenance treatment with olaparib has 
been shown to provide a substantial benefit in PFS among 
patients with platinum-sensitive relapsed ovarian cancer in 
two pivotal trials [11, 12].

The SOLO-1 trial (NCT01844986) aimed to evaluate 
the efficacy of maintenance monotherapy with olaparib in 
patients with newly diagnosed, advanced ovarian, primary 
peritoneal or Fallopian tube cancer with a BRCA1/BRCA2 
mutation, who had a complete or partial clinical response 
after first line platinum-based chemotherapy [13, 14]. In 
SOLO-1, olaparib demonstrated a significant improvement 

in PFS compared with placebo: after a median follow-up 
of 41 months, median PFS was not reached in the olaparib 
group, as compared with 13.8 months in the placebo group 
(hazard ratio for disease progression or death, 0.30; 95% 
confidence interval 0.23–0.41; p < 0.001) [13]. The safety 
profile in the olaparib group of SOLO-1 was consistent 
with data from previous olaparib trials [13]. Olaparib was 
approved by the European Commission on 12 June, 2019, 
following the SOLO-1 results, as maintenance therapy for 
adult patients with advanced (International Federation of 
Gynaecology and Obstetrics, Fédération Internationale de 
Gynécologie et d’Obstétrique [FIGO] stages III and IV) 
BRCA-mutated epithelial ovarian, Fallopian tube or primary 
peritoneal cancer, who had a complete or partial response 
to their first line of platinum-based chemotherapy. Olaparib 
is the first poly(adenosine diphosphate-ribose) polymerase 
inhibitor that has been granted the ATUc. Here, we describe 
the first real-world data from patients with BRCA-mutated 
epithelial ovarian cancer who had received maintenance 
olaparib in the French ATUc programme from 11 March, 
2019 to 16 January, 2020.

2 � Methods

2.1 � ATUc Programme

ANSM granted an ATUc for olaparib on 11 March, 2019, 
as maintenance monotherapy for adult patients with newly 
diagnosed, advanced (FIGO stages III or IV), BRCA-
mutated high-grade epithelial ovarian, Fallopian tube or 
primary peritoneal cancer, who were in response (complete 
or partial) following completion of first-line platinum-based 
chemotherapy. Each request for the ATUc was assessed and 
managed by the Regulatory Affairs, Patient Safety and the 
Medical Oncology Departments of AstraZeneca France, 
according to the Protocol for Therapeutic Use approved by 
ANSM.

2.2 � Study Design

Real-world data were collected as part of the olaparib ATUc. 
Clinical and safety data from these patients were collected 
each month until the end of the ATUc (17 February, 2020).

2.3 � Patients

Patients were eligible if they were 18 years of age and over 
and had ovarian cancer. Patients had a deleterious or sus-
pected deleterious germline or somatic BRCA 1/2 muta-
tion, had a complete or partial clinical response after first 
line platinum-based chemotherapy, showed no radiological 
signs of disease progression on a post-treatment imaging 
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examination and had a normal CA-125 level at the end 
of chemotherapy. Maintenance therapy with olaparib was 
planned to start within 8 weeks of the last dose of chemo-
therapy. Main exclusion criteria included: patient eligible 
in a clinical trial with ongoing recruitment; haemoglobin 
<10.0 g/dL; and a blood transfusion occurring within the 
past 28 days.

2.4 � Dose and Duration of Treatment

Patients received olaparib tablets (300 mg as two 150-mg 
tablets), twice daily. The 100-mg tablet was available in case 
of a dose reduction. Patients could continue their treatment 
for 2 years or until disease progression. Patients who were 
in complete response (no radiological signs of the disease) 
at 2 years should have discontinued their treatment. Patients 
with signs of disease at 2 years who, according to the physi-
cian’s opinion, may have benefited from continuing treat-
ment, could be treated longer than 2 years.

2.5 � Data Collection

Data were collected in treatment access request forms com-
pleted by physicians at the time they requested the ATUc 
of olaparib. Physicians were also invited to spontaneously 
report any adverse drug reactions (ADRs) with olaparib to 
their Regional Pharmacovigilance Centres or to AstraZen-
eca. Reasons for discontinuation of olaparib treatment could 
be an adverse event (AE), which is defined as any untoward 
medical occurrence in a patient participating in the ATUc 
and that does not necessarily have a causal relationship with 
olaparib, or an ADR, defined as an AE considered by the 
treating physician or by AstraZeneca as causally related to 
olaparib, or a serious ADR, defined as an adverse reaction 
that results in death, is life threatening, requires in-patient 
hospitalisation or prolongation of existing hospitalisation, 
results in persistent or significant disability or incapacity, is 
a congenital anomaly/birth defect or is considered an impor-
tant medical event.

3 � Results

3.1 � Patients

From 11 March, 2019 to 16 January, 2020, 107 centres 
requested inclusion for 238 patients; 201 requests were 
accepted, 28 were denied because they did not meet the 
ATUc criteria and 9 requests were awaiting additional infor-
mation on 16 January, 2020, and were ultimately deemed 
as not acceptable for inclusion in the ATUc. The main rea-
son for the ATUc exclusion was that the time between the 

last chemotherapy cycle and the request was greater than 8 
weeks (Table 1) [15]. A total of 194 patients received olapa-
rib maintenance therapy.

3.2 � Requesters

In total, 164 specialists made at least one request for the 
ATUc inclusion, across 107 centres in metropolitan France 
and the French Overseas Departments and Territories. Spe-
cialists who requested access for patients in the ATUc were 
oncologists (89.0%), haemato-oncologists (4.9%) or gynae-
cologists with cancer expertise (4.3%). Of the 107 sites, 
39 (36.4%) were private centres, 34 (31.8%) were general 
hospitals (CHGs), 20 (18.7%) were comprehensive cancer 
centres and 13 (12.1%) were university hospitals (CHUs). 
National coverage is shown in Fig. 1 [15]. Five requests 
(3.0%) were made by physicians from the French Over-
seas Departments and Territories: Guadeloupe and Ile de 
la Réunion.
3.3 � Patient Characteristics

The mean age of patients included in the ATUc was 62.5 
± 11.0 years (range 32–91 years). Overall, 87.6% of pri-
mary tumours were located in the ovary, the most com-
mon histology was high-grade serous (93.0%) and the most 
common FIGO stage was IIIC (56.8%). BRCA testing was 
performed in routine practice, prior to the ATUc inclusion, 
and 38.4% of patients had a germline BRCA mutation, 
52.5% had a somatic BRCA mutation and 9.1% had ger-
mline and somatic BRCA mutations. After platinum-based 
chemotherapy, 83.8% of patients had a complete clinical 
response and 16.2% had a partial response (Table 2) [15].

3.4 � Previous Treatments for Ovarian Cancer

All patients included in the ATUc received carboplatin 
as platinum-based chemotherapy prior to the initiation of 
olaparib. Carboplatin was administered alone in 1.5% of 
patients, or in combination with paclitaxel in 96.5% of 
patients, or with pegylated liposomal doxorubicin in 1.5% 
of patients, or with gemcitabine in 0.5% of patients. The 

Table 1   Reasons for ATUc non inclusion

Inclusion criteria not met N = 28

Start of olaparib maintenance treatment planned more than 8 
weeks after day of the last administration of chemotherapy

17

Patient relapsing from epithelial ovarian cancer 7
Epithelial ovarian cancer without BRCA mutation 1
Blood transfusion performed in the last 28 days 1
Only 3 cycles of chemotherapy 1
Hemoglobin < 10.0 g / dL 1
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median time from the end of chemotherapy to the ATUc 
inclusion was 6.4 weeks. Of the 201 patients included, 14 
(7.0%) received platinum-based chemotherapy in combi-
nation with bevacizumab. Treatment with bevacizumab 
was discontinued prior to the initiation of olaparib in the 
ATUc.

3.5 � Duration of Olaparib Treatment

The duration of treatment with olaparib was defined as 
the time from the olaparib initiation and either the discon-
tinuation of treatment or the end of the ATUc period (17 
February, 2020), also corresponding to the median dura-
tion of follow-up. A total of 194 patients were exposed to 
olaparib as part of the ATUc programme. On 17 February, 
2020, 180 (92.8%) patients were still receiving treatment 
and the median duration of follow-up was 5.31 months 
(range 0.03–11.07 months). At the last safety follow-up 
(17 February, 2020), 14 patients (7.8%) had discontinued 
olaparib treatment for one or more of the following rea-
sons: three (1.7%) adverse events (AEs) [asthenia (n = 2) 
and dysgeusia (n = 1)]; although dysgeusia and asthenia 
are known ADRs of olaparib, both were collected as AEs 
in this analysis, five (2.8%) ADRs (olaparib-related AEs 
assessed by the reporting physician or AstraZeneca if not 
reported) [anaemia (n = 2), hypersensitivity (n = 1), diz-
ziness (n = 1) and fatigue (n = 1)], five (2.8%) disease 
progressions, one (0.56%) patient decision and two (1.1%) 
unknown reasons.

3.6 � Safety and Tolerability

The safety population was defined as all patients treated 
with olaparib as part of the ATUc programme or for whom 
a compassionate use was granted by AstraZeneca (six 
patients who were integrated in the safety analysis) and 
who experienced one or several AEs or ADRs. There was 
no active collection of AEs or ADRs and participating 
physicians were requested to report ADRs that occurred 
with olaparib to their Regional Pharmacovigilance 
Centres.

The safety data presented (Table 3) include all AEs 
reported spontaneously to AstraZeneca, with a reporting 
period from the beginning of the ATUc to 17 February, 
2020. Adverse events of any cause and grade occurred in 

Fig. 1   Geographical distribution of requesting physicians in metro-
politan France

Table 2   Patient characteristics

Characteristics N = 201 (%)

Age, mean years (range) 62.5 ± 11 (32–91)
ECOG performance status, n (%)
 0 113 (56.2)
 1 83 (41.3)
 2 5 (2.5)

Primary tumor location, n (%)
 Ovary 176 (87.6)
 Primary peritoneal 13 (6.5)
 Fallopian tubes 6 (3.0)

Histology, n (%)
 High-grade serous 187 (93.0)
 High-grade endometrioid 3 (1.5)
 Other 11 (5.5)

FIGO stage, n (%)
 IIIA 17 (8.5)
 IIIB 13 (6.5)
 IIIC 113 (56.8)
 IV 56 (28.1)

BRCAm status, n (%)
 Germinal mutation 76 (38.4)
 Somatic mutation 104 (52.5)
 Germinal & somatic mutations 18 (9.1)
 BRCA1 mutation 126 (62.7)
 BRCA2 mutation 72 (35.8)
 BRCA1 & BRCA2 mutations 3 (1.5)

History of cytoreductive surgery, n (%) 168 (83.6)
 Upfront surgery 53 (31.9)
 Interval cytoreductive surgery 108 (65.1)
 Complete resection after surgery (of the 168 

patients)
148 (90.8)

Response after platinum-based chemotherapy, n (%)
 Complete response 166 (83.8)
 Partial response 32 (16.2)
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128 patients who received olaparib. Adverse drug reac-
tions of any grade occurred in 70 patients. Serious ADRs 
occurred in 24 patients (Table 3) [15]. The most common 
reported serious ADRs with olaparib were anaemia (n = 
12), neutropenia (n = 3) and thrombocytopenia (n = 3). 
No myelodysplastic syndrome (MDS)/acute myeloid leu-
kaemia (AML) was reported, and there were no reports 
of AEs leading to death. One or more serious ADRs may 
have occurred in the same patient.

4 � Discussion

“Real-world data” refer to information on the utilisation 
and outcome of specific new treatments and technolo-
gies in clinical practice [16]. While real-world evidence 
including population-based studies will never replace ran-
domised clinical trials, real-world evidence is valuable as 
it reflects the safety and effectiveness of treatments from 
clinical practice and thereby provides an assessment of 
benefit to the population treated outside of clinical trials 
[17, 18]. Valuable additional information for physicians, 
patients and policy makers is provided through an under-
standing of the outcomes in the “real-world” population 
treated. There is indeed evidence of improved population 
outcomes from ovarian cancer treatment, and more such 
studies are needed [16]. The non-interventional ENCOUR-
AGE prospective cohort study assessed bevacizumab 
administration as first-line treatment for ovarian cancer 
and outcomes in the French real-world setting. Results 
indicated consistency between clinical outcomes and toler-
ability with bevacizumab in a real-world setting and ran-
domised clinical trials [19].

We described here the ATUc programme, the first 
French real-world data through the ATUc with olaparib 
as maintenance therapy of adult patients with advanced 
BRCA-mutated epithelial ovarian, Fallopian tube and peri-
toneal cancer who were in response following completion 
of first line platinum-based chemotherapy. In the phase 
III SOLO-1 trial, 391 patients underwent randomisation 
(2:1); 260 were assigned to receive olaparib tablets (300 
mg twice daily) and 131 to receive placebo; 391 patients 
were included in the safety analyses. The primary endpoint 
was PFS as assessed by investigators [13]. In the ATUc 
programme, 83.8% of patients had a complete clinical 
response after platinum-based chemotherapy compared 
with 82.0% in SOLO-1, and 16.2% had a partial response 
(vs 18.0% in SOLO-1). Regarding the tumour, 87.6% of 
primary locations were in the ovary in the ATUc pro-
gramme, as compared with 85.0% in SOLO-1; the most 
common histology was high-grade serous (93.0% in the 
ATUc programme, as compared with 95.0% in SOLO-1); 
and the most common tumour FIGO stage was III (71.8% 
in the ATUc, as compared with 85.0% in SOLO-1). The 
BRCA1 mutation was found in 62.7% of patients in the 
ATUc versus 73.0% in SOLO-1, the BRCA2 mutation in 
35.8% in the ATUc versus 25.0% in SOLO-1, and BRCA1 
and BRCA2 mutations in 1.5% of patients in the ATUc 
versus 1% in SOLO-1. The germinal, somatic, and germi-
nal and somatic mutation proportions in patients were not 
specified in SOLO-1 [13]. As previously reported, the use 
of maintenance therapy with olaparib in SOLO-1 led to a 
significant increase in PFS compared with placebo, both 
in the primary analysis (median follow-up of 41 months) 
and after 5 years [13, 14]. Despite similar hazard ratios for 
disease progression or death in SOLO-1 regardless of the 
Eastern Cooperative Oncology Group Performance Status 
(ECOG PS) 0 or 1 [13], we can notice the difference in the 
ECOG PS 0 population (77% in SOLO-1 vs 56.2% in the 
ATUc), suggesting an impact on tolerance, yet the safety 
profile of olaparib observed in the ATUc was consistent 
with the known safety profile of SOLO-1. Indeed, if the 
patients are in a poorer general condition or with residual 
toxicities linked to chemotherapy with consequently an 
ECOG PS of 1 or 2, then the tolerance of olaparib may 
be worse compared with patients with an ECOG PS of 
0. Regarding the safety and tolerability, the safety pro-
file in the olaparib group of the phase III SOLO-1 trial 
was consistent with previous olaparib data [13]. Acute 
myeloid leukaemia occurred in 1.0% of patients in the 
olaparib group and in none in the placebo group. No AEs 
that occurred during the trial intervention resulted in death 
[13].

After a 7-year follow-up, the safety profile of olaparib 
as maintenance therapy was consistent with that previously 
reported at the data cut-offs [13, 14]. A total of four (1.5%) 

Table 3   Serious ADRs reported at the latest safety follow-up. One or 
more serious ADRs may have occurred in the same patient. N = 24 
patients, N total events = 27 (n = 24 patients; February 17, 2020)

Preferred Term Number of events

Anaemia 12
Neutropenia 3
Thrombocytopenia 3
Asthenia 1
Hypersensitivity 1
Creatinine renal clearance decreased 1
Full blood count abnormal 1
Hemoglobin decreased 1
Platelet count decreased 1
White blood cell count decreased 1
Neuropathy peripheral 1
Lung disorder 1
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cases of MDS/AML were reported in the olaparib group 
and one (0.8%) case of MDS/AML was reported in the pla-
cebo group after a 7-year follow-up. This highlights the low 
incidence [20]. In the ATUc programme, the most com-
mon serious ADRs reported in patients with olaparib were 
anaemia (6.0%), neutropenia (2.0%) and thrombocytopenia 
(2.0%). No MDS/AML was reported and no AE resulted 
in death. As of 17 February, 2020, 180 out of 194 patients 
from the ATUc were still receiving treatment and could con-
tinue to receive optimal treatment until disease progression; 
14 patients had discontinued olaparib treatment at the last 
safety follow-up (17 February, 2020). In terms of health-
related quality of life in SOLO-1, the substantial PFS benefit 
was reported to be achieved with no detrimental effect on 
patients’ health-related quality of life and was supported by 
clinically meaningful quality-adjusted PFS and time without 
significant symptoms of toxicity benefits with maintenance 
olaparib versus placebo [21].

In addition to a statistically and clinically significant 
improvement in PFS compared with placebo, a median 
OS advantage was seen with maintenance olaparib versus 
placebo in patients with the BRCA mutation [22, 23]. Fur-
thermore, a descriptive analysis of OS after a 7-year fol-
low-up in SOLO-1 reported the longest follow-up for any 
poly(adenosine diphosphate-ribose) polymerase inhibitor in 
newly diagnosed, advanced ovarian cancer. At the time of 
the data cut-off (the 7-year timepoint), the median OS was 
not reached in the olaparib group, compared with a median 
OS of 75.2 months in the placebo group [20]. Finally, results 
from the 7-year follow-up indicated a clinically meaning-
ful improvement in OS with maintenance olaparib versus 
placebo in women with newly diagnosed, advanced ovarian 
cancer and a BRCA mutation, with no new safety signals 
detected [20].

5 � Conclusions

The enrolment of 201 patients in the ATUc programme in 
only 10 months highlighted the strong unmet need for new 
first-line maintenance treatments in patients with BRCA-
mutated ovarian cancer. Olaparib was well tolerated and no 
new safety signal was observed in this real-world patient 
population. These results correlate with the long-term safety 
profile of olaparib observed with the updated SOLO-1 
results [20].
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