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Abstract

Background In 2014, after FDA approval, the therapeutic armamentarium of relapsed platinum-sensitive (RPS)
ovarian cancer has been enriched by the introduction of a new drug, belonging to the class of poly (ADP-ribose)
polymerase inhibitors (PARPi), olaparib. This oral PARPi demonstrated to significantly prolong progression-free
survival (PFS) compared to placebo as maintenance in patients with platinum-sensitive recurrent (PSR) BRCA
mutated serous ovarian cancer in the pivotal phase Il trial. Olaparib is actually used in daily practice, but very
few data are available about its safety and activity out of clinical trials. The aim of this paper is to describe the
early data on this agent according to its approval in two clinical cancer care Institutions in Italy.

Materials and Methods This is an observational, retrospective study, carried out in two Italian Hospitals
(National Cancer Institute of Naples and National Cancer Institute of Milan). Archival medical records of all the
BRCA mutated relapsed ovarian cancer patients treated with olaparib in two Italian centers from September
1st, 2015 to March 14th, 2017 were analyzed. The primary endpoint is to describe the percentage of patients
that received olaparib for =6 months and =12 months. Secondary endpoints include: the description of objective
response rate (ORR), disease control rate (DCR), PFS and safety profile of olaparib treatment. Olaparib 400 mg
twice daily capsules was given orally according to indication.

Results From September 1st, 2015 to March 14th, 2017 twenty-two patients with RPS ovarian cancer were
considered eligible for the analysis. At the time of data cut off point, about 55% of patients were receiving
olaparib for at least 6 months, and 27.2% for 12 or more months. Actually, most of the patients (77.3%) is still
on treatment with the PARPi. Only 3 progressions of disease (PD) were registered, therefore the median PFS

has not been reached. The ORR was 33.4% and the DCR was 75%. Olaparib was globally manageable and well
tolerated. Safety data were consistent with previously reported findings in literature. Most common adverse
events were: fatigue (63.3%); nausea (77.3%); anemia (54.5%); thrombocytopenia (18.1%); leucopenia (36.4%).
All the events were mainly of grade 1 and were transient and managed with supportive care.

Conclusions Our preliminary analysis suggests a good benefit/toxicity ratio of olaparib also in unselected
population out of clinical trials. The need to evaluate the reproducibility of literature findings in heterogeneous

patients require further studies.
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Introduction

Despite optimal surgery and appropriate first-line chemo-
therapy, approximately 80% of patients with epithelial
ovarian cancer (EOC) will develop, at different times of
their natural history, a disease recurrence. Patients with
platinum-sensitive recurrent cancer (defined as relapse >6
months after platinum-based chemotherapy) are thought
to be likely to respond to further platinum treatment, and
re-treatment with platinum-based chemotherapy is a vali-
dated approach. However, cumulative toxicities and the
emergence of resistance limit the use of these drugs [1].
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Maintenance therapy with active and well tolerated anti-
neoplastic agents is actually considered as useful modality
to consolidate and prolong tumor responses to platinum-
based chemotherapy, delaying disease progression and
deferring subsequent line of chemotherapy. There are, ac-
tually, two established maintenance therapies in platinum-
sensitive recurrent ovarian cancer setting: bevacizumab, a
humanized monoclonal antibody targeting vascular endo-
thelial growth factor (VEGF) [2], and olaparib, an inhibi-
tor of poly (adenosine diphosphate [ADP]-ribose) poly-
merase (PARP1) [3].

Tumor biology (histology, germline or somatic BRCA
mutations) has become recently one of the main criteria
that guides the treatment choices at recurrence. Up to 50%
of patients with high-grade serous ovarian cancer are de-
ficient in homologous recombination DNA mechanism, a
key pathway for repair of DNA damage, due to germline
or somatically acquired BRCA1 or BRCA2 mutations,
epigenetic inactivation of BRCA1, or BRCA-independent
defects in the homologous recombination pathway [4].
This DNA repair defect makes tumor cells more respon-
sive to specific chemotherapics that directly affect DNA
(platinum compounds, pegylated lyposomal doxorubicin
etc.) [S].

BRCA mutations occur more frequently in patients with
high grade serous ovarian cancer (HGSOC), the incidence
of mutation is also higher in platinum-sensitive EOC com-
pared to patients with platinum-resistant disease (38% vs
17%) [6]. PARPi induce synthetic lethality in tumors with
homologous recombination deficiency due to, for exam-
ple, loss-of-function BRCA mutations [7].

Olaparib is an oral PARPi that blocks base-excision repair
by trapping PARP at sites of DNA damage, leading to syn-
thetic lethality in tumor cells with deficiencies in homolo-
gous recombination repair, such as those with BRCA1/2
mutations (BRCAm) [8]. Olaparib has been extensively
studied in several phase Il trials. As single agent it exhibited
antitumor activity in patients with breast and ovarian can-
cer, particularly in those carriers of BRCA mutations [9].
In December 2014, olaparib obtained regulatory approval
in the EU as maintenance monotherapy for patients with
platinum-sensitive recurrent (PSR) BRCAm (germline
and/or somatic) HGSOC, fallopian tube or primary perito-
neal cancer, who gained complete response (CR) or partial
response (PR) after last platinum-based chemotherapy.
This EU approval was based on the results of a random-
ized, double-blind, placebo-controlled, phase II study
(STUDY 19) [10], in which maintenance monotherapy
with olaparib (capsules) significantly prolonged progres-
sion-free survival (PFS) compared to placebo in patients
with PSR HGSOC (8.4 vs 4.8 months, hazard ratio [HR]
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0.35; p <0.001). This clinical benefit was significantly
greater in the subgroup of BRCAm patients (11.2 vs 4.3
months, HR 0.18; p<0.0001) [11], with a trend toward im-
proved overall survival (OS) (HR 0.62, 95% CI1 0.41-0.94)
that not reached the statistically significance. The trial was
not designed to assess OS, nevertheless, also in the overall
population studied, patients who received olaparib main-
tenance therapy had a non-statistically significant greater
OS (HR 0.73, 95% CI 0.55-0.96) compared to control arm
(p<0.0095) [12].

The third interim analysis did confirm the benefit of main-
tenance olaparib compared to placebo in two important
exploratory endpoints: time to subsequent therapy or
death, and time to second subsequent therapy or death in
the overall study population (both BRCA mutated arm
[15.6 vs 6.2 months, HR 0.32, p<0.00001; 22.0 vs 15.3
months, HR 0.41, p=0.0001] and BRCA wild type arm
[12.9 vs 6.9 months, HR 0.45, p=0.00006; 17.0 vs 14.7
months, HR 0.63, p=0.02263]) [12]. The recommended
dose of olaparib is 400 mg (eight 50 mg capsules) twice
daily, equivalent to a total daily dose of 800 mg.

At the 2017 Society of Gynecologic Oncology meeting,
Pujade-Lauraine presented the early findings from the
phase I1I SOLO2 trial. This confirmatory, international tri-
al evaluated the efficacy and tolerability of a 300 mg twice
daily tablet formulation of olaparib as maintenance thera-
py of relapsed BRCA mutated OC, in response after their
most recent platinum-containing regimen. Maintenance
therapy with olaparib showed a 70% reduction in the risk
of progression or death compared with placebo, assessed
both by investigator (median 19.1 vs 5.5 months, HR 0.30,
95% CI 0.22-0.41; p<0.0001) and by blinded independent
central review (median 30.2 vs 5.5 months, HR 0.25,
95% CI 0.18-0.35; p<0.0001), and significantly longer
time to second progression (HR 0.50, 95% CI 0.34-0.72;
p=0.0002) [13].

Olaparib was generally well tolerated, safety data were
confirmed in the SOLO?2 trial, and no new or unexpected
treatment-associated adverse events occurred in patients
who received the PARPi. Assessment of health-related
quality of life (HRQoL) in the phase II study showed that
olaparib maintenance treatment had no detrimental impact
on global HRQoL compared with placebo [14]. As main-
tenance treatments are continued for a protracted period
in order to maintain disease control after response to che-
motherapy, it is important that they are well tolerated with
limited side effects and minimal impact on patient quality
of life.

Therefore, very few data are available about the real use
of olaparib as standard maintenance treatment in relapsed
platinum-sensitive BRCA mutated EOC. The aim of this
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paper is to describe the early activity and safety findings
on this agent according to its approval in two clinical can-
cer care institutions in Italy.

Materials and methods

This is a observational, retrospective study, which was
carried out in two Italian Hospitals (National Cancer
Institute of Naples and National Cancer Institute of Mi-
lan). Archival medical records of all the BRCA mutated
relapsed ovarian cancer patients treated with olaparib in
two Italian centers form September 1st, 2015 to March
14th, 2017 were analyzed. To be eligible, according to the
approved indication, patients were required to meet the
following inclusion criteria: histologically confirmed non
mucinous, non-borderline EOC; confirmed germline or
somatic BRCA1 or BRCA2 deleterious mutations; aged
18 years or older; platinum-relapsed EOC; two or more
previous courses of platinum-based chemotherapy; objec-
tive response (CR or PR) according to Response Evalua-
tion Criteria In Solid Tumors (RECIST) version 1.1 [15]
or Gynecological Cancer Intergroup (GCIG) after last
platinum-based therapy [15] treatment with olaparib stan-
dard dose from September Ist, 2015 to March 14th, 2017.
Olaparib was administered according to the conventional
schedule of 400 mg (eight 50 mg capsules) twice daily,
equivalent to a total daily dose of 800 mg continuously.

Statistical analysis

Descriptive statistics were used to describe baseline char-
acteristics, treatment patterns and adverse events. Categor-
ical variables are described by patient counts and percent-
ages. The primary endpoint is to describe the percentage
of patients that received olaparib for >6 months and >12
months from the beginning. Secondary endpoints include
the description of objective response rate (ORR), disease
control rate (DCR), progression-free survival (PFS) and
safety profile of olaparib treatment. PFS was defined as
the interval between the date of the first dose of olaparib
and the date of the disease progression or death from any
cause. Disease progression was defined as radiological tu-
mor progression according to Response Evaluation Crite-
ria In Solid Tumors, RECIST version 1.1 [15], or clinical
progression, including death. Adverse events were graded
according to Common Terminology Criteria for Adverse
events (CTCAE) version 4.0. Disease assessment includ-
ed clinical examination, chest radiography, abdominal
and pelvic CT scan or MRI, serum Ca-125 measurement,
performed at baseline and repeated every 3 cycles during
treatment and every 3 months, thereafter. Safety assess-
ment included physical examination, blood tests (haema-
tology and biochemistry) and collection of adverse events
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history, at baseline and before each cycle during treatment
and 3 weeks after treatment stop; haematology was as-
sessed weekly for the first 3 months of treatment.

Results

From September 1st, 2015 to March 14th, 2017 twenty-
two patients were considered eligible for the analysis. As
for demographics and baseline features, the median age
was 61 years old; all patients had high grade serous histol-
ogy, mostly of them had FIGO stage III-IV at diagnosis.
All the relapsed patients were considered as “secondary
platinum-sensitive” (as having a platinum free interval
[PFI] of at least 6 months from the last platinum treat-
ment). The median PFI before the last platinum treatment
was 15 months; with 14 patients (63.6%) that had a PFI
longer than 12 months. All patients had known germline
(95.5%) or somatic (4.5%) BRCA deleterious mutation,
that were mostly BRCA1 (68.2%) compared to BRCA2.
About 77% of patients had parenchymal metastatic dis-
ease. The mean number of lines of chemotherapy before
starting olaparib was 3.1 (+ standard deviation 1.20). Most
of the patients (63.6%) were heavily pre-treated, with at
least 3 or more lines of previous treatments (Table 1).
The analysis of primary endpoint, at this cutoff point,
showed that about 55% of our patients received olaparib
for >6 months, and 27.2% for >12 months. Actually, 17
patients (77.3%) are still in treatment with the PARPi.
Only one patient died for disease progression, 3 progres-
sions of disease (PD) were registered, and twenty-one out
of 22 subjects (95.4%) are still alive; therefore the median
PFS has not been reached.

More than half subjects (54.5%) had measurable disease
at the time they started olaparib and where considered
evaluable for objective response analysis according to
RECIST 1.1 criteria. The ORR was 33.4%, and two PR,
two CR and five stable diseases (SD) were observed. The
DCR was 75% (Table 2). Nine patients were considered
evaluable for Ca-125 response according to GCIG criteria
and 44.4% of cases obtained a Ca-125 normalization dur-
ing olaparib treatment.

According to BRCA mutation, no significantly differ-
ences were found between BRCA1 and BRCA2 mutated
patients. The median duration of olaparib treatment was
similar in both population, reaching 6.7 months (range
2-18 months) in BRCA1 and 9.6 months (range 5-13
months) in BRCA2 mutated subgroup.

Due to prematurity of the analysis, it was not possible to
assess whether there is a predictive factor (PFI, objective
response to platinum) associated with olaparib efficacy.
Olaparib treatment at standard dose (capsules) of 400
mg p.o. twice daily was globally manageable and well
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Table 1. Patient demographics and baseline characteristics.

Table 2. Olaparib objective response according to RECIST 1.1
and Ca-125 response according to GCIG criteria in our study

N=22) population.
Age, median (range) 61 (44-79)
Tumor radiologically evaluable, n (%)
Primary tumor location, n (%) Yes 12 (54.5)
Ovary 21(95.4) No 10 (45.5)
Fallopian tube 1 (4.6)
Primary peritoneal o Best RECIST 1.1 response, n (%)
PR 2 (16.7)
Histology, n (%) CR 2(16.7)
Serous 22 (100) SD 5(41.6)
Grading, n (%) PD 3 (25)
High grade 22 (100) DCR (PR+CR+SD) 9(75)
Low grade 0 Best Ca-125 response GCIG criteria, n (%)*
FIGO stage at diagnosis, n (%) PR 1(11.2)
I-II 2(9.1) CR 4 (44.4)
111 18 (81.8) SD 4 (44.4)
v 2(9.1) PD 0
. *9 patients were evaluable for Ca-125 response.
Type of BRCA mutation, n (%) CR: complete response; DCR: disease control rate;
Germline 21(95.5) GCIG: Gynecological Cancer Intergroup; PD: progressive
Somati 1(45 disease; PR: partial response; RECIST: Response Evaluation
omatic 4.5 Criteria In Solid Tumors; SD: stable disease.

BRCA gene mutated, n (%)
BRCA1 1 2 . .

¢ > (68.2) NCI CTC version 4.1 and were ever transient and man-
BRCA2 7 (31.8)

N. of lines of chemotherapy before starting olaparib, n (%)

2 8 (36.4)
3 9 (40.9)
4 2(9.1)
>4 3(13.6)

Time to progression after completion of penultimate
platinum-based regimen, n (%)

>6 to <12 months 8(36.4)
>12 months 14 (63.6)
Objective response to most recent platinum-based
regimen, n (%)

CR 8(36.4)
PR 12 (54.5)
NA 2(9.1)

CR: complete response; FIGO: International Federation
of Gynecology and Obstetrics; NA: not applicable;
PR: partial response; SD: stable disease.

tolerated. Overall grade 3 toxicity was observed in
31.7%, while no grade 4 toxicity has been recorded. The
most frequently reported adverse events were: fatigue
(63.3%); nausea (77.3%); anemia (54.5%); thrombocyto-
penia (18.1%); leucopenia (36.4%) (Table 3). Most of the
toxicities occurred during the first 3 cycles of treatment.
All the events were mainly of grade (G) 1 according to
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aged with supportive care without the need to stop treat-
ment, except for one patient that required olaparib inter-
ruption due to symptomatic and persistent G3 anemia.
Seven patients (31.8%) reduced olaparib to dose level —1
(200 mg p.o. twice daily) and dose level =2 (100 mg twice
daily) for G3 nausea (57.1%), G3 hematologic (28.6%)
and fatigue (14.3%).

Discussion

In this retrospective analysis, we decided to describe our
clinical experience (activity and safety) with olaparib
maintenance in BRCA mutated relapsed platinum sensi-
tive EOC patients in two clinical cancer care institutions
in Italy.

To our knowledge, this is the first report, in extenso, on
this topic.

A similar work has been recently published on European
Journal of Cancer, as abstracts, by T. De La Motte Rouge
and colleagues [16]. The authors described the multicenter
experience that involved 31 centers in France, analyzing
52 relapsed ovarian cancer patients treated with olaparib
from May 2014 to March 2015, in the French Temporary
Authorization for Use (ATU). ATU is a measure in France
to make innovative drugs that have not yet been granted
a marketing authorization available to patients. Olaparib
was well tolerated, 88% of patients was still treated at the
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Table 3. Major adverse events with olaparib treatment in our study population.

All grades Grade 1 Grade 2 Grade 3
n (%) n (%) n (%) n (%)
Nausea 17 (77.3) 12 (54.5) 3(13.6) 2(9.1)
Fatigue 14 (63.3) 12 (54.5) 1(4.5) 1(4.5)
Anemia 12 (54.5) 5(22.7) 5(22.7) 209.1)
Thrombocytopenia 4 (18.1) 3 (13.6) 0 1(4.5)
Leucopenia 8(36.4) 3 (13.6) 4 (18.1) 1(4.5)

end of ATU and continued olaparib in post-ATU period.
If we consider the patients enrolled in STUDY 19 [11],
we will found, indeed, a favorably selected cases (with
less number of prior treatment lines, better performance
status etc.) compared to our cases. The population of this
retrospective study reflects our daily practice. All the
examined patients are completely unselected, therefore
very different form that are usually enrolled into pivotal
trials. Most of them were heavily pre-treated, 63.6% re-
ceived 3 or more lines of chemotherapy. A lower number
of treatments is an important prognostic factor linked to
response to further chemotherapy, mainly with platinum
compounds that are known to determine resistance dur-
ing re-treatments. Furthermore, some of them had also
previous breast cancer, or brain metastasis, a performance
status >2 according to Eastern Cooperative Oncology
Group (ECOG) scale, so they probably would have been
excluded from clinical trials and they could not benefit
from treatment with olaparib.

Our preliminary results are very encouraging and are in
line with those of pivotal and other phase II studies that
evaluated PARPi activity as maintenance after chemo-
therapy in platinum-sensitive relapsed OC patients. In
the STUDY 19, at median follow-up of 5.9 years, about
45% of BRCA mutated patients received olaparib for >12
months [12]. In our analysis about 55% of our patients
were treated with the PARPi for >6 months, and 27.2%
for >12 months. Moreover, 17 patients (77.3%) are still
receiving the drug, and some of them started treatment
just a few months ago. As regarding PFS as secondary
endpoint, the very low rate of events (tumor progressions
and/or deaths) didn’t allow us to evaluate this parameter
at this time point, suggesting a great impact of olaparib
maintenance on the time of further re-treatment that will
be later assessed in subsequent analysis.

In our “real life” experience, olaparib tolerability has been
consistent with that were previously reported. The inci-
dence of nausea was similar compared to that from phase
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II and 111 studies (77.3% vs 73% vs 75.9% respectively),
therefore our patients had greater fatigue (63.3% vs 54%
vs 65.6%) and anemia (54.5% vs 26% vs 43.6%) [12, 13].
These events occurred early during the treatment (within
the first 4-8 weeks) and were mainly grade 1 or 2, gener-
ally transient and managed with supportive care without
the need to change the dose. Although this is a large num-
ber of capsules to take, the compliance was very high as
in all the clinical trials. Nevertheless, a tablet formulation
has been recently developed to reduce the capsule bur-
den. Only one patient permanent discontinued treatment
because of adverse events over this period. The manage-
able and mild toxicity is one of the main parameters to
be considered in the maintenance setting after response to
chemotherapy, when the majority of patients do not have
any symptoms related to recurrent cancer. Clinicians must
necessarily consider that the aim of maintenance treat-
ment is to prolong the time to progression and to delay
the need for further chemotherapy, without compromising
the quality of life of the patients on treatment. Given the
occurrence of gBRCA mutation of EOC, PARP1 treatment
can be considered a new standard of care in these patients.
The need to evaluate how reproducible are the data of tri-
als in clinical practice on heterogeneous and non-selected
populations require further studies, although our prelimi-
nary data suggest a good benefit/toxicity ratio also in the
general population.
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