
Introduction 

Poly ADP-Ribose polimerase (PARP) inhibitors, such as
olaparib, act by preventing the repair of DNA breaks [1].
In tumour cells with BRCA1/2 mutations and defective ho-
mologous recombination mechanisms for DNA repair,
PARP inhibitors cause the accumulation of DNA damage
and selective tumour cell death, while causing minimum
toxicity to normal cells [1]. Patients with platinum-sensitive
relapsed/recurrent ovarian cancer (OC) typically receive
multiple, subsequent additional lines of platinum-based
chemotherapy, and mutated BRCA1/2 status is considered
a positive prognostic and response-predictive factor during
platinum-based treatments when followed by PARP in-
hibitors [2]. Olaparib has been approved in Europe in 2015
[3] as maintenance treatment for patients with BRCA-mu-
tated (BRCAm+) platinum-sensitive relapsed OC patients,
who achieve partial or complete response to their most re-
cent platinum-based chemotherapy. The phase II trial con-
sidered by competent authorities for granting the market
authorization was Study 19, demonstrating a significantly
longer progression-free survival (PFS) for olaparib com-

pared to placebo (median 8.4 vs. 4.8 months), and the long-
term benefit and tolerability profile of olaparib in the main-
tenance setting [4]. In the Study 19, eligible patients had
received two or more platinum-based chemotherapy regi-
mens, and were recruited regardless of BRCA mutation sta-
tus [4]. In the SOLO2 trial, patients were selected according
to the same criteria, and must have a deleterious (or sus-
pected deleterious) BRCA1/2 germline or somatic mutation
[5]. The results of SOLO2 trial confirmed that olaparib can
achieve a significant prolongation of PFS in this population
(median 19.1 vs. 5.5 months), with a favourable safety pro-
file and no detrimental effect on quality of life [5]. In both
trials, most common ≥ grade 3 adverse events were
anaemia, fatigue/asthenia, and neutropenia [4, 5]. Recently,
results of the SOLO1 trial proved the efficacy of olaparib
as maintenance therapy also in newly diagnosed BRCAm+
OC patients, with a 70% lower risk of disease progression
or death compared to placebo [6]. In Italy Olaparib has
been used in the clinical practice for almost four years, in
the maintenance setting in relapsed platinum-sensitive
BRCAm+ OC patients, regardless of the number of previ-
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Summary
The main aim of this study was to evaluate the correlation between the effectiveness of olaparib in the maintenance setting and the

number of previous chemotherapy lines received for the treatment of BRCA-mutated platinum-sensitive relapsed ovarian cancer (OC).
This was a regional, multicentric, retrospective, and observational study, designed to collect data from medical charts of patients treated
between June 2015 and October 2018. At data lock, 43 patients were evaluated for the study. Patients with 1-2 previous lines of plat-
inum-based chemotherapy showed a higher response rate to olaparib, compared to those with 3-4 or more previous lines. No difference
in terms of progression-free survival (PFS) was observed between the two groups; 40.5% of patients experienced a G3-4 adverse event,
while no significant difference was observed between the two groups in terms of G3-4 toxicities. This is the first Italian study evaluating
the use of olaparib in the “real-world” treatment of OC patients, offering a preliminary but useful picture of current clinical practice in
Puglia region.
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ous platinum-based chemotherapy lines received. Accord-
ing to national guidelines, BRCA testing should be manda-
tory at the time of OC diagnosis, and the use of olaparib
should be considered since the first relapse in BRCAm+
patients [2, 7]. Although there is much routine “real-world”
clinical experience, there is still few published data about
the effectiveness of olaparib in clinical practice and its tol-
erability in unselected multi-treated patients. The main aim
of this study was to evaluate, in the real-world practice of
the authors’ oncology centres, the correlation between the
number of previous chemotherapy lines and the effective-
ness of olaparib in terms of “best RECIST response”. This
study also aims to evaluate the main toxicities experienced
by patients taking olaparib. To the present authors’ knowl-
edge, this represents the first Italian observational study
analysing the impact of olaparib in the real-world treatment
of BRCAm+ patients with high-grade serous OC. 

Materials and Methods
This study collected data from medical charts of patients with

germline BRCA1/2 mutations and advanced high-grade serous
epithelial ovarian, fallopian tube, or primary peritoneal cancer,
who were sensitive to platinum-based chemotherapy and began
treatment with olaparib as maintenance therapy, between June
2015 to October 2018, referring to seven oncology centres in
Puglia. In particular, these patients had a diagnosis of relapsing
high-grade serous advanced ovarian cancer, responsive (complete
or partial response) to a platinum-based chemotherapy. Olaparib
has been assumed at a dosage of 400 mg twice daily (eight cap-
sules twice a day). Demographic and clinical data were obtained
from medical records. 

All patients had been tested for germline (and if necessary so-
matic) BRCA1/2 mutations by local testing with the use of the
Next Generation Sequencing (NGS), followed by Sanger sequenc-
ing for validation. All patients had received a genetic counselling.
Details on BRCA variants are shown in the Table 1.

This was a regional, multi-centre, retrospective observational
study based on medical chart review. The primary endpoint was
the best response according to modified RECIST, version 1.1. CT
or MRI had been routinely performed at baseline and every 12
weeks. Data about toxicities, were collected from medical charts,
as reported by clinicians at each visit. This study had no impact
on patients’ treatment, as it had not interfered with clinical prac-
tice, no intervention was planned or performed. All analysed treat-
ments had been previously prescribed according to current
medical practice, regardless of the study.

Data was summarized as frequencies and proportions or as me-
dian and range, and differences between groups were evaluated
by the Chi square test (Fisher exact test) or the t-test (Wilcoxon
test) when appropriated. Survival (PFS and DFS) was estimated
using the Kaplan Meier method and differences between groups
were evaluated by the log rank test. A p value for statistical sig-
nificance was set at 0.05 (two sides).

This study was conducted in agreement with either the Decla-
ration of Helsinki and the Italian laws and regulations. The pro-
tocol had been written, and the study conducted according to the
ICH Guideline for Good Clinical Practice. The protocol and its
annexes were subject to review by the competent Independent
Ethics Committee(s) (“IEC”), as required by local legislation for
retrospective observational studies. The centres undertake to com-

ply with the rules of Code of deontology and good conduct for
the data processing for statistical and scientific purposes.

Results

At data lock, on October 31st 2018, 49 patients from six
centres were enrolled in the study. Before analyses, six pa-
tients were excluded because of a short-term follow-up (<
3 months). Finally, 43 patients have been evaluated for the
study objectives. Main demographic and relevant clinical
features of the study population are showed in Table 2. In
general, study patients had an average age of 58 years at
the beginning of the study, and had been diagnosed with
ovarian cancer at an average age of 53 years. As expected,
a larger part of patients had been diagnosed in
advanced/metastatic stage of disease (65.1% in Stages IIIb-
III c plus 16.3% in Stage IV, while only 18.6% in Stage I-
IIb). All patients had been treated with platinum-based
regimens in first line, mostly three-weekly carboplatinum-
taxol regimens, with or without bevacizumab, according to
drug approval and introduction in guidelines’ recommen-
dations (60.5% vs. 25.6%). Before olaparib, 60,5 % of pa-
tients had received 1-2 treatment lines, 30.2% had received
three to four lines, and 9.3% more than four lines. Before
Olaparib maintenance therapy, most patients had received
at least four to six cycles of carboplatin-based regimens
(mainly: 27.9% in monotherapy, 23.3% plus gemcitabine,
16.3% plus PLD), while a smaller quota of patients treated
with a cisplatin-based regimen (11.6% in monotherapy and
2.3% in association with taxol). All patients presented a
deleterious germline or somatic mutation in BRCA1 or
BRCA2 genes. Pathogenic BRCA variant frequencies are
shown in Table 3. The study population, originating from
south-Italian areas at low rates of immigration, is expected
to show a high grade of genetic homogeneity. The most fre-
quently deleterious variant found is a BRCA1 frameshift
mutation, c.5266dupC. This and other variant frequencies
are reported in Table 3. The main aim of the study was to
describe, in a group of patients treated with olaparib as
maintenance therapy for recurrent high-grade serous ovar-
ian cancer, the relationship between the number of previous
chemotherapy lines and the effectiveness of olaparib de-
fined as “best RECIST response” (the best response accord-
ing to modified RECIST, version 1.1; CT or MRI had been
routinely performed at baseline and every 12 weeks). For
this analysis, 33 patients were considered evaluable. Due
to the retrospective design of the study, some data on re-
sponse to olaparib were not retrievable and a total of ten
patients were excluded from primary endpoint analyses. As
shown in Table 4, the authors stratified patients in three
groups based on the number of previous chemotherapy
lines: 1-2 (n=20); 3-4 (n=11), and more than 4 (n=3).
Though the limited sample size, the authors observed a sig-
nificant difference between the groups in terms of response.
In particular, patients who have been treated with olaparib
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after one or two previous lines of chemotherapy showed a
more effective response to maintenance therapy, with com-
plete or partial response being prevalent, while multi-
treated patients (three to four previous lines or more than
four lines) often presented a stable disease or disease pro-
gression as best RECIST response. However, no significant
difference in terms of PFS was observed between the

groups (Figure 1). The study also aimed at describing the
relationship between the number of previous chemotherapy
lines and toxicity due to olaparib, primarily in terms of
“presence/absence of G3-4 adverse reactions”. For these
analyses, a total of 42 patients were evaluable (one patient
was excluded because data on toxicities were not retriev-
able). In general, frequently experienced adverse reactions

Table 1. — BRCA variants in patients evaluated for the REOL study.
Patient code                    BRCA gene                       HGVS cDNA                                                HGVS Protein                               Molecular meaning
001                           BRCA1                      c.1375A>T                                        p.Lys459Ter                         Non-sense - Stop codon
002                           BRCA1                      c.1504_1508delTTAAA                    p.Leu502Alafs                      Frameshift
003                           BRCA1                      c.1687C>T                                        p.Gln563Ter                         Non-sense - Stop codon
004                           BRCA1                      c.1687C>T                                        p.Gln563Ter                         Non-sense - Stop codon
005                           BRCA1                      c.181T>G                                          p.Cys61Gly                          Missense
006                           BRCA1                      c.190T>C                                          p.Cys64Arg                          Missense
007                           BRCA1                      c.190T>C                                          p.Cys64Arg                          Missense
008                           BRCA2                      c.2049_2050delTC                            p.Gln684Glyfs                      Frameshift
009                           BRCA1                      c.212+2T>A                                      IVS5+2T>A                         Splicing
010                           BRCA1                      c.3331_3334delCAAG                     p.Gln1111Asnfs                    Frameshift
011                           BRCA1                      c.4183C>T                                        p.Gln1395Ter                       Non-sense - Stop codon
012                           BRCA1                      c.4484G>T                                        p.Arg1495Met                      Missense
013                           BRCA1                      c.4484G>T                                        p.Arg1495Met                      Missense
014                           BRCA1                      c.4484G>T                                        p.Arg1495Met                      Missense
015                           BRCA1                      c.4957G>A                                        p.Val1653Met                       Missense
016                           BRCA1                      c.4999A>T                                        p.Lys1667Ter                       Non-sense - Stop codon
017                           BRCA1                      c.5123C>A                                        p.Ala1708Glu                       Missense
018                           BRCA1                      c.514delC                                          p.Gln172Asnfs                     Frameshift
019                           BRCA1                      c.514delC                                          p.Gln172Asnfs                     Frameshift
020                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
021                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
021                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
022                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
023                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
024                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
025                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
026                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
027                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
028                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
029                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
030                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
031                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
032                           BRCA1                      c.5266dupC                                       p.Gln1756Profs                    Frameshift
033                           BRCA1                      c.5266dupC                                      p.Gln1756Profs                    Frameshift
034                           BRCA1                      c.5266dupC                                      p.Gln1756Profs                    Frameshift
035                           BRCA2                      c.5796_5797delTA                            p.His1932Glnfs                    Frameshift
036                           BRCA2                      c.6468_6469delTC                            p.Gln2157Ilefs                     Frameshift
037                           BRCA2                      c.6468_6469delTC                            p.Gln2157Ilefs                     Frameshift
038                           BRCA1                      c.65T>C                                            p.Leu22Ser                           Missense
040                           BRCA2                      c.7251_7252delCA                           p.His2417Glnfs                    Frameshift
041                           BRCA2                      c.7757G>A                                        p.Trp2586Ter                        Non-sense - Stop codon
042                           BRCA1                      c.81-2A>G                                        IVS2-2A>G                          Splicing
043                           BRCA2                      c.8755-1G>A                                    IVS21-1G                             Splicing
044                           BRCA2                      c.8755-1G>A                                    IVS21-1G                             Splicing
045                           BRCA 2                     c.9252_9255delAACAinsTT           p.Lys3084Asnfs                   Frameshift
046                           BRCA1                      c3228-3229delAG                             p.Gly1077Alafs                    Frameshift
047                           BRCA 1                     del exons 1-13                                                                                CNV
048                           BRCA1                      c.4484G>T                                        p.Arg1495Met                      Missense
049                           BRCA1                      UK                                                     UK                                        UK
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to olaparib are shown in Table 5, mostly nausea, fatigue,
and anemia, followed by other haematologic toxicities.
However, in the study population, 40,5% of patients ex-
perienced a G3-4 adverse events vs. 59.5 % of patients
who did not. As shown in Table 6, the authors also strat-
ified patients in three groups based on the number of
previous chemotherapy lines: 1-2 (n=26), 3-4 (n=13),
and more than 4 (n=3). The analyses showed no signif-
icant differences between the groups in terms of G3-4
toxicities.

Discussion

This study represents the first attempt to describe the ef-
fects of treating OC patients with Olaparib in the “real-
world” clinical practice, observing outcomes in a limited
though homogeneous population group from southern Ital-

Table 4. — Relationship between the number of previous
chemotherapy lines and the effectiveness of olaparib de-
fined as “best RECIST response”.
N. lines          CR-PR                   SD                        PD                     Tot        
1-2              15                     3                       2                    20         
3-4              1                       4                       6                    11         
>4               0                       1                       1                    2           
Tot              16                     8                       9                    33         
p-value 0.004965 (Chi Test). CR: complete response; PR: partial response;
SD: stable disease; PD: progression of disease.

Table 5. — Frequently experienced adverse reactions.
Adverse event                                                N. patients                                    
Nausea                                                32 (76.2%)                          
Fatigue                                               34 (81.0%)                          
Anemia                                               31 (73.8%)                          
Thrombocytopenia                             21 (50,0%)                          
Leukopenia                                         21 (50,0%)                          

Figure 1. — Progression-free durvival in REOL patients. No sig-
nificant difference in terms of PFS was observed between the
groups.

Table 3. — Pathogenic BRCA variant frequencies.
Pathogenic variant                                                       Protein code                                         Molecular meaning                                       Frequency
BRCA1 c.5266dupC                                     p.Gln1756Profs                          Frameshift                                         33.3%
BRCA1 c.4484G>T                                      p.Arg1495Met                           Missense                                           8.3%
BRCA1 c.1687C>T                                       p.Gln563Ter                               Nonsense - Stop codon                     4.2%
BRCA1 c.190T>C                                         p.Cys64Arg                                Missense                                           4.2%
BRCA1 c.514delC                                        p.Gln172Asnfs                           Frameshift                                         4.2%
BRCA2 c.6468_6469delTC                          p.Gln2157Ilefs                           Frameshift                                         4.2%
BRCA2 c.8755-1G>A                                   IVS21-1G                                  Splicing                                             4.2%

Table 6. — Relationship between the number of previous
chemotherapy lines and toxicity (tox).
N. lines                      ToxYES                  ToxNO                 Tot
1, 2                       10                      16                    26
3, 4                       5                        8                      13
> 4                        2                        1                      3
Tot                        17                      25                    42
p value 0.631341 (Chi Test)

Table 2. — Main demographic and relevant clinical features of the study population.
Demographics                                                                                 Values                               
Average age at study start                                              58                               
Average age at first OC diagnosis                                 53                               
Clinical features                                                                              Values                               
FIGO Stage at first diagnosis (n=43)                            I-IIb (18.6%)             IIIb-IIIc (65.1%)            IV (16,3%)               
Residual Disease after surgery (n=39)                          R0 (64.1%)                R1 (7.7%)                       R2 (28.2%)              
Therapy                                                                                           Values                          
First line regimen distribution (n=43)                           CBDCA-Taxol          CBDCA-Taxol-              CBDCA-Taxol        CBDCA – 
                                                                                      3 weekly (60.5%)      Bevacizumab 3               weekly (11.6%)        PLD (2.3%)
                                                                                                                         weekly (25.6%)              
Pre-olaparib regimen frequency (n=43)                        CBDCA (27.9%)       CBDCA-                        CBDCA –                Other 
                                                                                                                         Gemcitabine (23.3%)     PLD (16.3%)           (32.6%)
Number of pre-olaparib chemotherapy lines (n=43)     1-2 lines (60.5%)       3-4 lines (30.2%)            >4 lines (9.3%)        -
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ian oncology centres (Puglia). Other retrospective and
prospective observational studies are ongoing in Europe
[8], however results have not been published yet. Notably,
treatments of recurrent/relapsing OC are curative only in
few patients. A crucial issue is the choice of second-line
treatments. The approval of olaparib and the upcoming au-
thorization of other PARP-inhibitors have significantly
changed the treatment algorithms and outcomes in patients
with OC, and BRCA mutational status now represents a
predictive marker guiding therapeutic decisions [9, 10].
Although this retrospective observational study presents
biases such as data collection from non-homogeneous clin-
ical charts and limited sample size, the reported results
confirm literature data from all published trials, including
SOLO2 and SOLO1 trials [5, 6], and are consistent with
clinical practice guidelines recommendations [7], suggest-
ing olaparib should be used early in the treatment algo-
rithms and be the targeted therapy of choice for
maintenance treatment in BRCAm+ patients who have
achieved a partial or complete response to second-line
platinum-based chemotherapy [10]. The number of previ-
ous chemotherapy lines may also influence progression-
free survival; the analyses conducted for this study data
failed to find a statistically significant difference, but re-
sults cannot be conclusive because of a short-term follow-
up and the limited sample size. Unexpectedly, no
substantial difference was found in terms of toxicities (ac-
cording to clinicians’ reports in medical charts) between
the group of patients treated with one to two previous
chemotherapy lines vs. patients treated with three to four
previous lines. A larger part of the population under study
did not experience any serious adverse event to olaparib,
regardless of the number of previous chemotherapy lines
received, confirming results from clinical trials [5]. This
may suggest that the best response to olaparib is not, or
only partially, determined by the clinical status of the pa-
tient at the start of treatment, and hence that unselected
“real-world” patients, with comorbidities and/or sequelae
from previous chemotherapy-induced toxicities, may still
significantly benefit from olaparib treatment. Furthermore,
in this study, frequencies of BRCA variants are consistent
with data from an epidemiological register-based study on-
going in Salento (southern part of Puglia, data not shown)
and may indicate that REOL study population, though lim-
ited, well represents, at least genetically, the population of
BRCA carriers in the entire region Puglia. In the future, it
would be interesting to investigate if effectiveness of ola-
parib and other PARP-inhibitors may be influenced by the
type of deleterious BRCA variants.

Conclusions

This is the first Italian study describing the use of Ola-
parib in the “real-world” treatment of BRCA-carrier OC
patients. The results should be considered a preliminary but

a useful picture of treatment outcomes in the current clini-
cal practice in Puglia. Particularly, patients who started ola-
parib after one to two previous chemotherapy lines are
prevalent in the clinical practice and may more effectively
benefit from olaparib maintenance therapy compared to pa-
tients with three or more previous chemotherapy lines.
However, this does not appear to be influenced by the clin-
ical status of patients, as no difference has been observed
in terms of serious toxicities, and most of the patients
(59.5%), regardless of previous chemotherapy lines, did not
experience G3-4 toxicities with olaparib. Based on these
results, further analyses are planned on a larger sample size,
with a longer follow-up, in order to provide more conclu-
sive data, especially referred to survival. Moreover, data
collection on BRCA pathogenic variants may be important
for geographic and population datasets, correlation between
treatment outcome and prevalence of toxicities, information
on unselected population survival. The prospective follow-
up for this study population is ongoing, so further analyses
may help give other elements for appropriateness and suc-
cess of therapeutic choices in OC patients. 
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