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Diagnostics and treatment  
of BRCA-associated cancers with 
olaparib — expert position statement

ABSTRACT
Protein products of the BRCA1 and BRCA2 genes play a key role in DNA repair processes carried out by homolo-

gous recombination. Maintaining the correct double-stranded DNA structure is important for genome stability 

and preventing cancer transformation, including uncontrolled proliferation of tumor cells. The BRCA1 protein 

also plays an important role in controlling cell cycle progression and gene expression, including those genes 

responsible for individual phases of the cell cycle and chromatin remodeling. The BRCA2 protein also participates 

in modulating the immune response, including that induced in response to the appearance of cells expressing 

neoantigens. Germline or somatic mutations in the BRCA1 and BRCA2 genes may be found in many cancers, 

including in patients diagnosed with breast, ovarian, prostate, or pancreatic cancers. Detection of mutations is an 

important predictor of response to chemotherapy based on platinum derivatives or poly-ADP ribose polymerase 

(PARP) inhibitors. This article discusses the most important aspects of molecular diagnostics and indications for 

olaparib use in the treatment of breast, ovarian, prostate, or pancreatic cancers.
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Introduction

Hereditary (germinal) mutations, occurring initially 
in reproductive cells may be inherited by the offspring 
of carriers and, consequently, can be found in all body 
cells. Non-hereditary (somatic) mutations are present 
only in cancer cells, and their formation is related to 
malignant cell transformation [1]. Deoxyribonucleic acid 
(DNA) isolated from peripheral blood leukocytes consti-
tutes the biological material used for detecting hereditary 
mutations. An alternative may be a swab from the oral 

mucosa, whose use should be considered in patients who 
received blood product transfusions within 2 months be-
fore molecular analysis. It should be remembered that 
the material for analyses to detect germline mutations 
cannot be used in diagnostics of somatic mutations, which, 
as mentioned above, occur only in cancer cell DNA. The 
use of DNA isolated from tumor cells allows the detection 
of both somatic and germline mutations but without the 
possibility of distinguishing between them. Therefore, this 
type of material cannot be used for properly conducted 
genetic counseling in individual families.

EXPERTS’ OPINION
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The most commonly used material for planned 
molecular analyses is postoperative tissue. Usually, it 
is a tissue sample fixed in 10% buffered formalin (pH 
7.2–7.4) and embedded in paraffin [formalin-fixed par-
affin-embedded (FFPE)] [2, 3]. The fixation time should 
not be shorter than 6 hours and cannot exceed 48 hours 
[fixing tissue longer than 48 hours significantly increases 
the risk of DNA and ribonucleic acid (RNA) degrada-
tion, limiting its usefulness for diagnosis of gene muta-
tions]. Molecular analyses are preceded by pathological 
examination of the sample, which allows for selection  
of tissue material that will contain a sufficient number of  
cancer cells, thus ensuring that an appropriate amount 
of DNA can be obtained. The material is submitted 
for molecular testing in the form of cut and unstained 
paraffin sections (FFPE), 5–10 mm thick, with tumor 
mass and percentage of cancer cells in the selected area 
marked (on one HE-stained slide) [2, 3]. In the case of 
next generation sequencing (NGS) tests, the percentage 
of cancer cells in preparation of tissue material cannot 
be less than 20% [3]. To detect gene number variation 
[copy number variations (CNV)] and homologous re-
combination deficiency (HRD), a higher percentage of 
cancer cells in the sample is necessary, amounting to at 
least 30% [3, 4]. If tissue material is unavailable or does 
not meet quantitative and qualitative criteria, molecular 
tests can be performed based on liquid biopsy, which 
involves the analysis of circulating tumor cells (CTC) 
or free DNA/RNA released into the bloodstream by 
cancer cells. Currently, extracellular circulating tumor 
DNA (ctDNA) is routinely used in diagnostics [5–7]. 

Genetic testing of mutations  
in the BRCA1/2 genes  
and homologous recombination disorders 
in BRCA-related cancers

Ovarian cancer

Mutations in the BRCA1 and BRCA2 genes are de-
tected in tumor tissue in approximately 25% of ovarian 
cancer (OC) patients, with germline mutations and so-
matic mutations accounting for approximately 14–18% 
and 3–8% findings, respectively [8–10]. A disadvantage 
of fixed tissue material (FFPE block) is the inability to 
assess large genomic rearrangements (LGR), which 
account for approximately 10% of detected abnormali-
ties. Notably, approximately 44% of OC cancer patients 
have no positive family history, and 25% of carriers of 
hereditary mutations in the BRCA1 and BRCA2 genes 
are over 60 years of age at diagnosis. Therefore, risk 

assessment in hereditary BRCA1/BRCA2 gene mutation 
carriers is difficult [10–12]. To perform a molecular test, 
the material obtained during core needle biopsy, diagnos-
tic laparoscopy, or laparotomy is used. The last of these is 
preferred due to its greater representativeness. Surgical 
material sampled during interval surgery is also useful [3, 4]. 

Genetic diagnostics in OC begin with examina-
tion of entire coding sequences of the BRCA1 and 
BRCA2 genes using the NGS method. If there are no 
mutations in the tissue material, the next step is as-
sessing the homologous recombination status, which 
occurs when the cell is unable to repair double-strand 
breaks in the DNA structure. It is currently known that 
impaired repair by homologous recombination is found 
in approximately 50% of women with high-grade serous 
OC and may be the result of mutations located in gene 
sequences other than BRCA1/2 [13, 14]. If there is no 
access to tissue material, a test using DNA isolated from 
peripheral blood leukocytes should be performed to de-
tect hereditary (germinal) BRCA1/BRCA2 mutations [9].

Breast cancer

About 5–10% of breast cancers develop in patients 
with a hereditary predisposition. Carriers of germline 
BRCA1/BRCA2 gene mutations have the highest 
predisposition to the development of breast cancer. 
Approximately 5–7% of breast cancer patients are carriers 
of BRCA1 and BRCA2 mutations. The risk of developing 
breast cancer in this population is increased 10-fold and 
ranges between 56% and 84% throughout life [15, 16].  
Among the mutations found in breast cancer patients, 
so-called founder mutations can be distinguished. They 
are variants that originated in a given population sev-
eral hundred years ago and have become widespread 
and consolidated. Among all mutations detected in the 
BRCA1 and BRCA2 genes in the Polish population, 
founder mutations account for 48–75% [17, 18], and ma-
jor rearrangements may constitute approximately 3–5%. 

To perform a molecular test, DNA isolated from 
peripheral blood leukocytes is used. The test of choice 
is the NGS of entire coding sequences in the BRCA1 and 
BRCA2 genes. Failure to detect mutations using this 
method may be an indication in the diagnostic algorithm 
for testing major rearrangements in the BRCA1 and 
BRCA2 genes using the multiplex ligation-dependent 
probe amplification (MLPA) method. In the case of ge-
netic counseling, detection of mutations associated with 
breast cancer begins with assessment of founder muta-
tions. If they are not detected, NGS diagnostics should 
be continued, assessing the entire coding sequences of 
the BRCA1 and BRCA2 genes. 
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Prostate cancer

The frequency of germline and somatic muta-
tions in the BRCA1 gene in prostate cancer patients 
is approximately 1%. However, their frequency in the 
BRCA2 gene is 6–7% and 5.4%, respectively. The pre-
ferred material for BRCA1/2 mutations testing is tissue 
material (FFPE block) sampled during prostatectomy. 
If not available, tissue material from a biopsy can be 
used. The percentage of cancer cells in tissue material 
selected by the pathologist for molecular examination 
should not be less than 20%. If tissue material from 
the primary tumor cannot be used for quality reasons  
[e.g. due to inappropriate fixation or a long time that has 
passed since the start of archiving (>10 years)], a biopsy 
of metastatic lesions to soft tissue or bone may be con-
sidered; however, it is more difficult to obtain DNA of 
appropriate quantity and quality from bone. An alterna-
tive is to perform molecular analyses using ctDNA. It is 
important to collect blood samples at the time of disease 
progression or metastasizing, which can help to obtain 
an adequate amount of ctDNA. Additionally, molecular 
tests can be performed using DNA isolated from periph-
eral blood leukocytes, which, however, allows only for 
the detection of hereditary mutations in the BRCA1 and 
BRCA2 genes, accounting for approximately 50% of all 
mutations in these genes in prostate cancer patients.  
It should be remembered that this testing requires 
a highly sensitive method (at least 0.01%, i.e. one DNA 
molecule with a mutation per 10000 DNA molecules 
tested in the sample) because the amount of ctDNA is 
only a small fraction (0.1–5%) [19–22].

Pancreatic cancer

In pancreatic cancer, hereditary mutations in the 
BRCA1 and BRCA2 genes occur with a frequency of appro - 
ximately 1% and 5%, respectively. The method of choice 
is NGS testing covering all coding sequences of the 
BRCA1 and BRCA2 genes [23, 24]. The material tested is 
DNA isolated from peripheral blood leukocytes [23, 24].

Clinical implications of determining 
BRCA1 and BRCA2 gene mutations  
in selected cancers

Ovarian cancer

Ovarian cancer is the most common cause of death 
among gynecological cancers. It is a significant public 
health problem, ranking very high in terms of morbidity 
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Figure 1. Distribution of molecular abnormalities in serous 
poorly differentiated ovarian cancer (OC); gBRCAm — germline 
BRCA mutation; HRD — homologous recombination deficiency;  
HRP — homologous recombination proficiency; tBRCAm 
— BRCA mutation present in tumour tissue

and mortality worldwide [25]. Although over the last 
5 decades, there has been an improvement in mortality 
rates due to solid tumors, this trend does not apply to OC 
[26]. The lifetime risk of developing OC is approximately 
0.7% worldwide in the general population and increases 
significantly among patients with a familial or genetic 
predisposition [27]. A family history of OC is one of the 
most important risk factors. So far, at least 16 genes as-
sociated with hereditary OC have been identified, and 
BRCA1/2 mutations are considered the main cause of 
OC development [28]. The risk of OC by the age of 70 is 
40–50% for BRCA1 mutation carriers and 10–20% for 
BRCA2 mutation carriers [29, 30]. It is estimated that 
in the general population one in 300–800 people have 
a BRCA1 or BRCA2 mutation [31]. In turn, between 8% 
and 15% of women diagnosed with OC have an inherited 
BRCA1 or BRCA2 mutation.

Overall, 70% of OCs are of serous subtype, account-
ing for 16–21% of BRCA1 or BRCA2 mutations [32, 33].  
Poorly differentiated OCs are extremely genetically 
unstable and are characterized by the presence of muta-
tions in the TP53 gene in 96% of patients, accompanied 
by impaired function of the BRCA1, BRCA2, RAD51C, 
and other genes encoding DNA repair proteins [34, 35].  
The distribution of molecular abnormalities in poorly dif-
ferentiated serous OC is shown in Figure 1 [34–36]. Most 
cases of OC in women with hereditary BRCA1/2 muta-
tions are poorly differentiated serous carcinomas [37, 38].  
This group of cancers also includes tumors without a ger-
mline BRCA1/2 mutation but with somatic mutations 
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or methylation in the BRCA1/BRCA2 genes and other 
genes related to the homologous recombination path-
way, such as RAD51, CHK1, CHK2, ATM, ATR, and 
FANCF [39–43]. It is worth emphasizing that homolo-
gous recombination abnormalities occur in as many as 
50% of cases [34].

Previous studies have shown that OCs developing in 
patients with BRCA1/2 mutations have different clinical 
and pathological characteristics. The most important 
features include a younger age at onset [44], a poorly 
differentiated serous histological type [37, 38, 45], and 
an advanced clinical stage at diagnosis. However, what 
is extremely important, they are associated with a high 
probability of permanent remission and a better progno-
sis [46, 47], which results from their greater sensitivity to 
platinum derivatives and poly-ADP ribose polymerase 
(PARP) inhibitors. Recent studies have also shown that 
OCs with BRCA1/2 mutations develop distant metasta-
ses more often than OCs with wild-type BRCA1/2 [48].

The majority of studies that assessed the relationship 
between BRCA1/2 mutations and clinical/pathological 
features analyzed BRCA1 and BRCA2 mutation carriers 
as one population [47, 49–52]. However, a comparative 
analysis between patients with BRCA1 and BRCA2 mu-
tations was performed in several studies [46, 53–56]. 
The first studies conducted on relatively small groups 
of OC patients showed a tendency for a different clini-
cal disease course depending on whether the mutation 
occurred in the BRCA1 or BRCA2 gene [53, 55, 57]. It 
provided the basis for larger analyses aimed at establishing 
final conclusions regarding the clinical differences related 
to BRCA1 and BRCA2 mutations in OC. In one of the re-
cently published studies, the authors conducted integrated 
analyses of multidimensional genomic and clinical data 
collected as part of The Cancer Genome Atlas (TCGA) 
project from 316 patients with poorly differentiated serous 
OC and showed different clinical tumor characteristics 
depending on the type of mutation (BRCA1 vs. BRCA2). 
Patients with BRCA1 gene mutations were younger at 
diagnosis [55.9 vs. 61.8 years compared to the wild-type 
(p = 0.006) and 55.9 vs. 60.9 years compared to the 
BRCA2 mutation (p = 0.03)]. All BRCA2 mutation car-
riers were sensitive to platinum-based chemotherapy, 
while in the group of patients with the BRCA1 mutation, 
the sensitivity rate was 80% (p = 0.05). Progression-free 
survival (PFS) was also longer in BRCA2 mutation carri-
ers. The result of this analysis led to the conclusion that 
OC patients with the BRCA2 gene mutations show a more 
pronounced “mutator phenotype”, defined as the total 
number of mutations in the entire exome. Tumors with 
mutations in the BRCA1 gene did not show a significant 
increase in mutations [58].

The results of the quantitative analysis of the rela-
tionship between BRCA1 and BRCA2 mutations and 
genomic instability in OC suggest that the protein prod-
uct of the BRCA2 gene plays a more important role, 
compared to BRCA1, in the DNA double-strand break 
repair pathway. Therefore, shutting off BRCA2 gene 
activity leads to extensive gene mutations in cancer cells, 
making them susceptible to DNA-damaging cytostat-
ics. It is important to note that the TCGA dataset pro-
vides a more representative range of BRCA mutations 
in the general population than previous studies, given 
that only 7% of patients in the TCGA dataset are from 
the Ashkenazi Jewish population [58]. The observational 
study conducted by Bolton et al. [52] included a total of 
3739 patients with OC (909 BRCA1 mutation carriers, 
304 BRCA2 mutation carriers, and 2666 women with-
out the mutation). The patients came from the USA, 
Europe, Israel, Hong Kong, Canada, Australia and  
the UK. It was shown that BRCA2 mutation carriers 
had the best prognosis. There was a particularly no-
ticeable trend in 5-year survival, which was 36% for 
non-carriers, 44% for BRCA1 mutation carriers, and 
52% for BRCA2 mutation carriers. 

The presence of homologous recombination disor-
ders in patients without BRCA1/2 mutations is also of 
prognostic importance. The results of many randomized 
trials show a clear difference in the course of disease 
and treatment outcomes depending on the status of 
homologous recombination, with a clear tendency to-
wards a better prognosis in patients with a deficit of this 
repair mechanism. 

Due to significant differences between poorly differ-
entiated serous OCs developing on the basis of molecu-
lar abnormalities (germinal and somatic BRCA1/2 mu-
tations and homologous recombination disorders), 
compared to patients with a properly functioning ho-
mologous recombination repair (HRR) mechanism, 
treatment in this group of patients should be planned 
very precisely. The results of recent studies even suggest 
the possibility of complete recovery in quite a significant 
percentage of cases in this population [59, 60].

Poly-ADP ribose polymerase inhibitors are par-
ticularly effective in the population of patients with 
the BRCA1/2 mutation and other molecular abnor-
malities that disrupt the DNA repair process by ho-
mologous recombination. All published study results 
demonstrated an improvement in PFS, and in some 
cases also in overall survival (OS), in patients receiv-
ing maintenance therapy based on PARP inhibitors 
compared to placebo [61–67]. The SOLO1 study was 
the first randomized clinical trial assessing the ef-
fectiveness of olaparib monotherapy as maintenance 
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treatment in patients with newly diagnosed, advanced, 
and platinum-sensitive OC with a BRCA1/2 mutation 
[61–63]. It included 391 patients with mainly germline 
BRCA1/2 mutations, the majority of whom were in clini-
cal stage III (84.6%), after primary cytoreductive surgery 
(61.9%), without residual disease (78%), with complete 
radiological response to first-line chemotherapy (81.9%). 
Patients received olaparib 300 mg twice daily [62, 63]. 
Three analyses of the study results were performed, af-
ter 3, 5, and 7 years. The last analysis was carried out in 
2022, and the results were presented at the European 
Society for Medical Oncology (ESMO) congress [59]. 
The primary endpoint of the study was PFS. A statisti-
cally significant reduction in the risk of progression or 
death was achieved in the third year of follow-up [by 
70%; hazard ratio (HR) = 0.30; p < 0.001) [62]. After 
5 years, the PFS benefit was maintained (HR = 0.33); 
48% of women had no progression or death, and the risk 
of these events was reduced by 67% [63]. For the first 
time in the studies using PARP inhibitors in OC, the 
SOLO1 trial demonstrated a significant clinical benefit 
from the use of these drugs in terms of OS — median 
OS was not reached in the olaparib study group. In to-
tal, 67% of women in the study group remained alive, 
as compared to 46.5% in the placebo group, despite the 
possibility of subsequent use of PARP inhibitors (used 
by as many as 44.3% of women in the control group). 
The most common reasons for treatment discontinua-
tion were disease progression (19.6%) and side effects 
(11.5%). The most frequently observed adverse events 
(AEs) included gastrointestinal disorders, fatigue, and 
anemia. After 7 years of observation, the incidence of 
myelodysplastic syndromes and new cases of malignant 
tumors remained low, and the incidence was balanced be-
tween the analyzed groups. The most important finding 
from the 7-year observation is the fact that in the study 
group receiving olaparib, as many as 45.3% of patients 
did not require any anticancer therapy. The authors 
concluded that disease in this group of patients could be 
curable; however, this is still a tentative statement [59].

According to the Summary of Product Characteristics 
(SmPC), “olaparib as monotherapy is indicated for the 
maintenance treatment of adult patients with advanced 
[International Federation of Gynecology and Obstetrics 
(FIGO) stages III and IV] BRCA1/2 mutated (germline 
and/or somatic) high-grade epithelial ovarian, fallopian 
tube or primary peritoneal cancer who are in response 
(complete or partial) following completion of first-line 
platinum-based chemotherapy”.

The PAOLA-1/ENGOT-ov45 study is the first 
trial demonstrating the effectiveness of maintenance 
therapy based on bevacizumab in combination with 

olaparib in patients with newly diagnosed, advanced, 
and platinum-sensitive OC [66]. The study included 
806 women with advanced, poorly differentiated, serous, 
and endometrial OCs, regardless of molecular abnor-
malities [patients with BRCA1/2 mutations, HRD, and 
homologous recombination proficiency (HRP)]. The 
patients received bevacizumab at a dose of 15 mg/m2 for 
15 cycles and olaparib 300 mg twice daily for 2 years. In 
total 70% of the patients included in the study had 
clinical stage III disease, 42% received neoadjuvant 
chemotherapy and 50% had undergone primary cytore-
ductive surgery. There was no residual disease in 60.1% 
of patients, with a very good radiological response to 
treatment [no evidence of disease (NED) + complete 
response (CR) = 74%]. The results were analyzed after 
2 and 5 years of follow-up [60, 66]. The reduction in the 
risk of progression or death in the 2-year follow-up was 
67% for the entire HRD group (HR = 0.33), 68% for 
women with somatic BRCA1/2 mutations (HR = 0.31), 
56% for the HRD group excluding the BRCA1/2 mu-
tations (HR = 0.43), and 8% for the HRP population 
(HR = 0.92). The benefit of such a combined treatment 
regimen in terms of PFS has been demonstrated for both 
low-risk patients (in clinical stage III after primary cy-
toreductive surgery without residual disease, HR = 0.15) 
and the high-risk recurrence group (patients in clinical 
stage III, after primary cytoreductive surgery and with 
residual disease, patients in stage IV, and patients after 
neoadjuvant chemotherapy, HR = 0.39). After 5 years 
of follow-up, the previously observed clinical benefit in 
terms of reducing the risk of progression or death was 
maintained for the entire HRD group (HR = 0.41); 
46.1% of patients had no events compared to the 
control group, in which only 19.2% of patients lived 
progression-free. However, after 5 years of follow-up, 
the most important conclusions concern the clinical 
benefits in terms of overall survival. It has been shown 
that the combination of olaparib with bevacizumab as 
maintenance therapy in patients with advanced OC and 
homologous recombination disorders brings a clinical 
benefit in the form of a 5-year survival rate in 65% of 
patients in the study group compared to 48.4% in the 
control group (HR = 0.62). Such benefits have not 
been demonstrated in patients without a DNA repair 
system deficiency. 

Despite the use of combined treatment, no new 
safety signals were identified. The most common rea-
sons for treatment discontinuation were radiologically 
confirmed disease progression (34%) and AEs (20%), 
occurring mainly in older people. The dominant symp-
toms were fatigue, hypertension, nausea, and hemato-
logical disorders. The percentage of myelodysplastic 
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syndromes as well as new cases of malignant tumors 
remained low after 5 years; this percentage was similar 
between analyzed groups. Patients’ quality of life during 
combination therapy with bevacizumab and olaparib was 
good. During the first 96 weeks of follow-up, the global 
health score (GHS) did not exceed 10 points in the 
study group [60, 66]. The results of the PAOLA-1 study 
show the great importance of personalized medicine, in 
which detailed analysis of biomarkers has prognostic 
and predictive value. 

According to the SmPC, “olaparib in combination 
with bevacizumab is indicated for the maintenance treat-
ment of adult patients with advanced (FIGO stages III  
and IV) high-grade epithelial ovarian, fallopian tube 
or primary peritoneal cancer who are in response 
(complete or partial) following completion of first-line 
platinum-based chemotherapy in combination with 
bevacizumab and whose cancer is associated with HRD 
3 positive status defined by either a BRCA1/2 mutation 
and/or genomic instability”.

The presented clinical trials clearly and unequivo-
cally demonstrate enormous progress that has been 
made in the treatment of OC in recent years thanks to 
the introduction of maintenance therapy with PARP 
inhibitors. Although in most studies a beneficial clini-
cal effect is visible regardless of molecular abnormali-
ties, the greatest benefit from maintenance therapy 
with PARP inhibitors is observed in patients with OC 
that developed as a result of BRCA1/2 mutations and 
homologous recombination disorders. Therefore, the 
diagnosis of molecular abnormalities is necessary for 
proper planning of first-line treatment in patients with 
advanced OC. Such recommendations are increasingly 
included in guidelines of scientific societies [68, 69]. 
A simplified algorithm of molecular diagnostics in newly 
diagnosed OC is presented in Figure 2. 

The first clinical trial assessing the effectiveness of 
olaparib in patients with platinum-sensitive, poorly dif-
ferentiated, recurrent OC who achieved a complete or 
partial response to platinum-based chemotherapy was 
phase II Study 19 [70]. The study included 265 patients 
(136 receiving olaparib and 129 receiving placebo). 
Olaparib was administered until disease progression or 
unacceptable toxicity. The presence of BRCA1/2 muta-
tions was assessed retrospectively. The use of olapa-
rib prolonged median PFS in the entire population 
(8.4 months vs. 4.8 months, p < 0.00001). In the group 
of patients with BRCA1/2 mutations, median PFS was 
11.2 months, as compared to 4.3 months in the placebo 
group (p < 0.00001). In the group of patients without mu-
tations, increased mPFS was also observed (7.4 months 

vs. 5.5 months, p = 0.0075). There was no significant 
increase in OS (34.9 months vs. 31.9 months, p = 0.192). 
The treatment was well tolerated. A long-term ben-
efit from olaparib was observed: prolonged time to 
progression (TTP) as well as time to first subsequent 
therapy or death (TFST) and second subsequent therapy 
[time to second subsequent therapy (TSST) or death].  
In patients with BRCA1/2 mutations, median TFST 
was 15.6 months in the olaparib group compared 
to 6.2 months in the placebo group (HR = 0.32; 
p < 0.0001), and median TSST was 22 months and 
15.3 months, respectively (HR = 0.41; p < 0.0001). The 
SOLO2 clinical trial, whose results were published in 
2017, included only patients with recurrent, poorly dif-
ferentiated, serous, or endometroid OCs with a mutation 
in the BRCA1/2 genes [71]. The study involved 295 pa-
tients (196 patients in the olaparib group and 99 in the 
placebo group). The median time to progression was 
longer in the olaparib group (19.1 months compared 
to 5.5 months in the placebo group; p < 0.0001). A sig-
nificant prolongation of median TFST (p < 0.0001), 
median time to second progression (p < 0.0002),  
and me dian TSST (p < 0.0001) was observed in the  
group treated with olaparib, compared to the placebo group.  
Final analyses of the SOLO2 trial showed that the use 
of olaparib numerically extended overall survival by 
12.9 months [72]. Median OS was 57.1 months in the 
olaparib-treated group and 38.8 months in the placebo 
group, respectively (HR = 0.74; p = 0.054). It should 
be noted that 38% of patients in the placebo group and 
10% in the olaparib group received PARP inhibitors 
after disease progression.

According to the SmPC, “olaparib is indicated as 
monotherapy for the maintenance treatment of adult 
patients with platinum-sensitive relapsed high-grade 
epithelial ovarian, fallopian tube, or primary peritoneal 
cancer who are in response (complete or partial) to 
platinum-based chemotherapy”. 

Olaparib is available in Poland under the B.50 Drug 
Program for patients:
a) with newly diagnosed OC, fallopian tube cancer, 

or peritoneal cancer in monotherapy (patients with 
confirmed BRCA1/2 mutation) or in combination 
with bevacizumab (patients with mutations in the 
BRCA1/2 genes or confirmed HRD), and

b) in the treatment of recurrent OC, fallopian tube cancer, 
or primary peritoneal cancer in monotherapy in pa-
tients with mutations in the BRCA1/2 genes, after prior 
use of at least two lines of platinum-based chemother-
apy (disease recurrence no earlier than 6 months after 
platinum-based chemotherapy cessation) (Tab. 1).
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Figure 2. Simplified algorithm for molecular diagnostics in newly diagnosed ovarian cancer; CR — complete response;  
HRD — homologous recombination deficiency; HRP — homologous recombination proficiency; PR — partial response
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Breast cancer

Breast cancer is the most common female cancer 
in Poland and worldwide. It is the second cause of can-
cer-related deaths after lung cancer in women. There 
is a constant increase in the incidence of breast cancer, 
which is mainly related to environmental factors and 
changes in women’s lifestyles. The vast majority of breast 
cancers are sporadic, and genetic abnormalities cause 
the disease in 5–10% of women (most often pathogenic 
variants in the BRCA1/2 genes) [73]. These genetic 
abnormalities are associated with over 60% risk of de-
veloping breast cancer, 40–60% risk of OC in patients 
with BRCA1 mutation, and 13–30% in patients with 
BRCA2 mutation. There is also an increased risk of other 
neoplasms (melanoma, prostate, and pancreatic cancer). 
Breast cancer is more often diagnosed at a young age. In 
women with a mutation in the BRCA1 gene, the highest 
risk occurs between the ages of 30 and 40, and in women 
with the BRCA2 gene variant, between the ages of 40 and 
50. In a significant proportion of patients, these tumors 
are triple-negative, with a high degree of histological ma-
lignancy, and neither estrogen or progesterone receptor 
expression nor HER2 gene amplification [74].

Carriers of BRCA1/2 gene mutations require special 
multidisciplinary care due to the need for genetic coun-
seling for family members, the possibility of implement-
ing surgical treatment reducing the risk of cancer, the 
use of bilateral mastectomy in the case of breast cancer 
diagnosis, the possibility of including targeted systemic 
treatment into radical therapy and palliative care, as well 
as fertility protection before oncological treatment or 
before risk-reducing bilateral salpingo-oophorectomy 
(RRSO), or using in vitro fertilization combined with 
preimplantation diagnosis.

Reducing costs has significantly improved access to 
genetic testing (especially — NGS). This resulted in an 
increased number of patients and their family members 
who were diagnosed with breast cancer. Recognition of 
a pathogenic variant in the BRCA1/2 genes is often the 
beginning of actions aimed at reducing the risk of cancer 
or implementing appropriate therapeutic procedures.

BRCA1/2 genes are involved in the repair of dou-
ble-strand DNA breaks by homologous recombination. 
Poly-ADP ribose polymerase inhibitors block the PARP 
enzyme activity which is responsible for activating al-
ternative pathways for repairing genetic material and 
protecting the cell against irreversible damage. 
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Table 1. The use of olaparib based on the provisions of drug programs

Drug 
program 

Molecular 
target 

Tested 
material

Method Indication for treatment with olaparib in the drug 
program; dosage/duration of treatment in the program

 
 
 
 
 
 
 
 

Ovarian 
cancer

 
 
 
 
 
 
 
 
 
 
 
B.50

BRCA1/2

(somatic 
and/or  
germline  
mutations)

Tumor  
tissue

NGS

Newly diagnosed advanced ovarian cancer (stage III–IV accord-
ing to FIGO) with high grade (G2 or G3), fallopian tube cancer, or 
primary peritoneal cancer

Olaparib given as monotherapy (maintenance treatment):
daily dose of 600 mg/treatment for 2 years in the case of CR or until 
progression in the case of PR detected after 2 years of treatment, 
or:

Olaparib in combination with bevacizumab (maintenance treat-
ment): daily dose of olaparib 600 mg + bevacizumab 15 mg/kg 
body weight (up to 22 cycles)

Treatment with olaparib should be initiated no later than 
12 weeks after the last dose of chemotherapy

Only patients who achieved CR or PR after treatment with plati-
num-based chemotherapy may be qualified for treatment

Recurrent ovarian cancer, fallopian tube cancer, or primary perito-
neal cancer

Olaparib administered as monotherapy (maintenance treatment): 
daily dose of 600 mg/treatment until progression

Treatment with olaparib should be initiated no later than 
12 weeks after the last dose of chemotherapy

Only patients who achieved CR or PR after treatment with the last 
line of platinum-based chemotherapy may be qualified for treatment

HRD

if no 
BRCA1/2  
mutations

Tumor  
tissue

NGS

Newly diagnosed advanced ovarian cancer (stage III–IV accord-
ing to FIGO) with high grade (G2 or G3), fallopian tube cancer, or 
primary peritoneal cancer, regardless of residual disease and/or 
cytoreduction procedure

Daily dose of olaparib 600 mg + bevacizumab 15 mg/kg body 
weight (up to 22 cycles);

Olaparib treatment (maintenance treatment): 2 years in the 
case of CR or until progression in the case of PR diagnosed after 
2 years of treatment

Treatment with olaparib should be initiated no earlier than 
3 weeks after and no later than 12 weeks after the last dose of 
chemotherapy combined with bevacizumab

Breast 
cancer

B.9

BRCA1/2

germline  
mutations

Blood NGS

Adjuvant treatment of patients with germline BRCA1/2 mutations 
who have hormone-dependent HER2-negative or triple-negative 
high-risk early breast cancer previously receiving neoadjuvant or 
adjuvant chemotherapy

Second- or third-line treatment of patients with germline 
BRCA1/2 mutations after previous hormone therapy with or 
without CDK4/6 inhibitors in palliative treatment (prior use of 
1–2 lines of palliative chemotherapy or perioperative chemother-
apy with anthracycline and taxoid and 1 line of palliative chemo-
therapy is acceptable)

First-, second-, or third-line treatment of metastatic or locally 
advanced triple-negative breast cancer with germline BRCA 
1/2 mutations, when local treatment is ineffective or not feasible; 
patients must have previously received chemotherapy containing 
a taxoid or anthracycline

For perioperative or palliative treatment, it is acceptable to a prior 
application of no more than two lines of chemotherapy palliative 
chemotherapy or perioperative chemotherapy and one line of pal-
liative chemotherapy

Recommended maximum daily dose of olaparib: 600 mg/day (daily).

It is possible to use olaparib concurrently with hormone therapy
→
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Drug 
program 

Molecular 
target 

Tested 
material

Method Indication for treatment with olaparib in the drug 
program; dosage/duration of treatment in the program

Prostatic 
cancer

B.56

BRCA1/2

(somatic 
and/or  
germline  
mutations)

Tumor  
tissue

NGS;

in the case of 
non-diagnostic 
tissue or in the 
absence of tis-
sue — ctDNA

Metastatic castration-resistant prostate cancer (mCRPC)
Olaparib administered as monotherapy: daily dose of 
600 mg/treatment until progression.

Use only in patients previously receiving NHA

Pan-
creatic 
cancer

B.85
BRCA1/2  
germline  
mutation

Blood

NGS
or
if the test was 
performed ear-
lier, it is possi-
ble to use a test 
performed 
using a method 
other than NGS

Metastatic or locally advanced pancreatic adenocarcinoma 
Olaparib administered as monotherapy (maintenance therapy): 
daily dose of 600 mg/treatment until progression
Treatment possible in patients with SD, PR, or CR after comple-
tion of first-line platinum-based chemotherapy lasting at least 
16 weeks
Treatment with olaparib should be initiated no later than 8 weeks 
after the last dose of platinum-based chemotherapy

CR — complete response; ctDNA — circulating tumor DNA; FIGO — International Federation of Gynecology and Obstetrics; HRD — homologous recombina-
tion deficiency; NGS — next generation sequencing; NHA — new hormonal agent; PR — partial response; SD — stable disease

Table 1.cont. The use of olaparib based on the provisions of drug programs

The effectiveness of PARP inhibitors was first shown 
in patients with metastatic and locally advanced breast 
cancer and then in patients with early breast cancer with 
a germline mutation in the BRCA1/2 genes. The risk of 
transmitting a germline mutation to offspring is 50%. 

Due to the lack of proven effectiveness of PARP 
inhibitors in patients with breast cancer with a somatic 
mutation, genetic diagnostics in this area are rarely 
carried out in daily clinical practice, but also in clinical 
trials and scientific research. Available data indicate 
a low frequency of somatic mutations in an unselected 
population of breast cancer patients [75]. 

Genetic diagnostics should be performed based on 
genetic material isolated from peripheral blood cells. It 
is also possible to use tissue samples while taking into 
account certain limitations of this procedure. If a genetic 
variant is detected, it is necessary to confirm the nature 
of the abnormality (germinal/somatic) in a peripheral 
blood test. Another serious limitation is the possibility 
that approximately 10% of genetic variants, such as 
deletions or duplications, may not be diagnosed in the 
tumor tissue.

Due to the large diversity of diagnosed variants, 
genetic diagnostics should be based on next-generation 
sequencing, taking into account point variants, large 
rearrangements, deletions and duplications, and, if 
necessary, it should also be supplemented with analysis 
using the MLPA technique. 

Recommendations on the treatment of breast cancer 
patients and genetic diagnostics from different scien-
tific societies define the groups that should be tested 

differently. Experts from the ESMO suggest the follow-
ing patient populations:

 — patients with a family history of breast cancer, OC, 
pancreatic cancer, and/or prostate cancer with high 
risk of recurrence or metastasis in multiple relatives;

 — patients with a diagnosis of breast cancer before 
the age of 50;

 — patients with a diagnosis of triple-negative breast 
cancer before the age of 60;

 — male patients with a history of OC or cancer of the 
contralateral breast or breast cancer [76].
The National Comprehensive Cancer Network 

(NCCN) proposes the following criteria:
 — age of breast cancer onset ≤ 50;
 — bilateral breast cancer (synchronous or metachronous);
 — triple-negative breast cancer at any age;
 — patients treated with cyclin-dependent kinase 4 and 
6 inhibitors (iCDK4/6), alpelisib with fulvestrant due 
to advanced disease;

 — breast cancer in men;
 — lobular cancer and a family history of diffuse gastric 
cancer [77].
The most important step is to carry out molecular 

diagnostics immediately after cancer diagnosis, but se-
lection of patients remains to be considered. Contrary 
to the postulates to diagnose all breast cancer patients, 
the NCCN recommendations suggest limiting molec-
ular diagnostics to the population at increased risk, 
which enhances the chance of diagnosing carriers of 
mutations in genes that increase the risk of developing 
specific cancers.
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Both OlympiAD and EMBRACA studies, with talazo- 
parib and olaparib in the treatment of patients with 
advanced breast cancer, showed an increase in the time  
to cancer progression and an improvement in the qual-
ity of life as compared to systemic treatment based on 
investigator decision [7.0 vs. 4.2 months; HR = 0.58; 
95% confidence interval (CI) 0.43–0.8; p < 0.001] and 
(8.6 vs. 5.6 months; HR = 0.54; 95% CI 0.41–0.71; 
p < 0.001). However, those treatments did not extend 
OS [78, 79].

In breast cancer patients with a high risk of recur-
rence treated radically, it is necessary to seek therapies 
that improve their prognosis. In the OlympiA study, 
patients after surgery, perioperative chemotherapy, 
and adjuvant radiotherapy were administered olaparib 
or placebo for one year in combination with hormone 
therapy and zoledronic acid therapy [80]. There was 
a statistically significant reduction in the risk of death 
by approximately 30% (HR = 0.68; 98.5% CI 0.47–0.97; 
p = 0.009) and an improvement in 4-year invasive- 
-disease-free survival (82.7% vs. 75.4%; Δ 7.3%; 95% CI 
3.0–11.5%) and 4-year distant metastasis-free survival 
(86.5% vs. 79.1%; Δ 7.4%; 95% CI 3.6–11.3%). The ben-
efits of olaparib treatment in the study were confirmed in 
patients regardless of previous platinum-based therapy 
based on platinum derivatives (Fig. 3).

Treatment tolerance and duration were similar in 
both groups. Early treatment discontinuation, including 
due to disease relapse, was observed in approximately 
26% of patients treated with olaparib and in almost 
21% of patients receiving placebo. In patients in the 
experimental arm, the most common grade ≥ 3 AEs 
were anemia (8.7%), neutropenia (4.8%), leukopenia 
(3.0%), fatigue (1.8%), and lymphopenia (1.2%). No 
grade ≥ 3 AEs were observed in the control arm. Fatal 
heart failure occurred in 1 patient treated with olapar-
ib. Acute myeloid leukemia and OC resulted in death 
in 2 patients receiving placebo. Serious adverse events 
of special interest (pneumonia, radiation pneumonitis, 
myelodysplastic syndrome, acute myeloid leukemia, and 
others) did not occur more often in the experimental 
arm than in the control arm [79]. 

Olaparib is available in Poland from November 1, 
2023 under the B.9 Drug Program in accordance with 
the registration indications for patients with breast 
cancer with a confirmed germline mutation in the 
BRCA1/2 genes, both in adjuvant treatment and in 
metastatic disease (Tab. 1).

Early NGS diagnostics in patients at risk, genetic 
counseling, and cascade diagnostics of their family mem-
bers are basic elements of care for patients diagnosed 
with early and advanced breast cancer. Therefore, after 

mutation detection in the blood sample, the patient 
should be referred to the Genetic Clinic to carry out 
the family members screening.

Prostate cancer

Recommendations for genetic and genomic testing 
in prostate cancer patients were only introduced in the 
last two decades, although besides age, a history of ad-
vanced prostate cancer and prostate cancer diagnosed at 
an early age in close family members were recognized as 
important risk factors a long time ago. In a 2015 publica-
tion of the TCGA Research Network, mutations in DNA 
repair genes were found in 19% of evaluated 333 primary 
prostate cancers [81]. The next research project done by 
the Prostate Cancer Foundation/American Association 
for Cancer Research, based on metastatic tissue biopsies 
collected from patients with castration-resistant disease, 
documented about 23% alterations in DNA repair path-
way genes, most commonly within the BRCA2, ATM, 
and BRCA1 genes [82].

Currently tumor-based molecular assays and ger-
mline genetic testing according to the NCCN guidelines 
are recommended as standard procedures for men with 
family history of first- or second-degree relative with met-
astatic prostate cancer, OC, breast cancer diagnosed at  
age ≤ 45 years, colorectal or endometrial cancer at  
≤ 50 years, or pancreatic cancer, or two or more first- or 
second-degree relatives with breast, prostate (no GG1, 
grade group 1), colorectal, or endometrial cancers at  
any age [83].

Somatic tumor testing may influence treatment 
decision-making, including eligibility for biomarker- 
-directed treatments with PARP inhibitors, and it is 
recommended in all patients with metastatic prostate 
cancer. Alterations in homologous recombination genes 
occur early in the tumorigenesis of prostate cancer. At 
the same time, archival tissue that is used for molecular 
diagnostics mass degrades over time. Therefore, it is 
recommended to perform genetic testing on the archival 
tissue as early as possible.

Confirmatory germline testing may provide infor-
mation for assessment of the patient’s family mem-
bers’ cancer risk. Genomic biomarkers are increasingly 
used in clinical decision-making in metastatic castra-
tion-resistant prostate cancer (mCRPC) patients, but 
challenges of tissue analysis slow down integration of 
biomarkers into routine practice. Otherwise, metastatic 
tissue biopsy is difficult to perform, from the patient’s 
perspective and technical point of view; it also has high 
failure rates (16–40%), especially in the case of bone 
lesions. In addition, archival tissues can be difficult to 
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Figure 3. Effect of olaparib therapy on overall survival (OS) (A), invasive disease-free survival (IDFS) (B), and distant metastasis-
-free survival (DDFS) (C); CI — confidence interval



ONCOLOGY IN CLINICAL PRACTICE 2024, Vol. 20, No. 4

240

retrieve and may no longer molecularly reflect contem-
poraneous mCRPC that has been influenced by previous 
long-lasting systemic therapy. Plasma ctDNA is a new 
and established minimally invasive test of predictive and  
prognostic biomarkers, overcoming many of the limi-
tations of tissue-only testing. So far ctDNA testing, 
used mostly in clinical trials, can provide easy access to 
precision oncology since blood samples can be drawn 
outside specialized cancer treatment centers and sent 
for centralized testing [84]. However liquid biopsy is 
a less sensitive technology, and the result of the testing 
strongly depends on the stage of the disease. So, testing 
based on liquid biopsy is recommended for patients with 
disseminated and advanced disease.

Patients with prostate cancer with either somatic 
or germline pathogenic BRCA1/2 mutation have an in-
creased risk of higher Gleason grade ≥ 8, T3/T4 stage, 
nodal involvement, and metastases at initial diagno-
sis. A more aggressive course of disease leads to shorter 
cancer-specific survival and metastasis-free survival 
(MFS) after curative intent therapy, and there is some 
rationale for intensified early cancer therapy [85, 86]. 

Poly-ADP ribose polymerase inhibitors are the first 
targeted drug class developed for metastatic prostate 
cancer patients. The first drug used was olaparib as-
sessed in the single-arm, phase II, TOPARP-A study, 
where patients with alterations in DNA damage re-
sponse genes BRCA2, ATM, and BRCA1 achieved 
significantly higher response rates to olaparib than bi-
omarker-negative patients. In the phase III PROfound 
study patients with mCRPC harboring DNA repair 
alterations who had progressed on at least one an-
drogen receptor-pathway inhibitor (ARPi) had im-
proved PFS and OS compared to second ARPi. In 
the population with BRCA1/2 mutations, median PFS 
was 9.79 months for olaparib vs. 2.96 months for ARPi 
(HR = 0.22, 95% CI 0.15–0.32), and median OS was 
20.1 months for olaparib vs. 14.4 months for ARPi 
(HR = 0.63 95% CI 0.42–0.95). This led to olaparib 
being the first Food and Drug Administration (FDA) 
and European Medicines Agency (EMA) — approved 
PARP inhibitor for prostate cancer in 2020. Toxicities 
reported in the PROfound trial were generally consist-
ent with those observed in other olaparib clinical tri-
als, with anemia being the most common AE (50%). 
Other frequent AEs were fatigue or asthenia (42%) 
and gastrointestinal toxicities: nausea (43%), decreased 
appetite (31%), diarrhea (21%), vomiting (20%), and 
constipation (19%) [87–89].  

Currently, multiple phase III studies have investi-
gated the combination of PARPi with ARPi for mCRPC 
in unselected or genetically selected populations. All 

results have consistently shown the greatest PARPi ben-
efit in patients whose tumors have germline or somatic 
DNA damage response defects [90–92].

In Poland, olaparib is reimbursed by the B.56 Drug 
Program as a treatment option for patients diagnosed 
with mCRPC who harbor somatic and/or germline mu-
tations in BRCA1/2 genes and who progressed on new 
hormonal agent (NHA) (Tab. 1).

Pancreatic cancer

Pancreatic cancer remains a malignancy with an 
extremely poor prognosis. Only approximately 20% of 
patients are diagnosed at an early stage, which allows 
for surgical treatment and adjuvant systemic therapy. 
Despite this, most patients experience local recurrence 
or dissemination of the disease. Median OS, depend-
ing on the stage of the disease at diagnosis, ranges 
from 25–28 months in patients with early cancer to 
6–11 months in the group of patients with advanced 
disease. The 5-year OS rate is 37% and 3% of patients, 
respectively. This status, which has not changed for  
years, results, among others, from the limited sensitivity of  
cancer cells to systemic chemotherapy based mainly 
on regimens containing 5-fluorouracil, oxaliplatin or 
irinotecan (FOLFIRINOX, FOLFOX, CAPOX),  
or gemcitabine administered either as monotherapy or 
in combination with cisplatin or nab-paclitaxel, as well as 
from resistance to chemotherapy acquired at relatively 
early stages of treatment. This results from desmoplastic 
changes occurring during treatment and surrounding the 
primary tumor located in the pancreas and modulation 
of the tumor microenvironment, which, consequently, 
inhibits the anti-tumor immune response, intensifies 
neoangiogenesis, and increases the ability of cancer cells 
to infiltrate surrounding tissues, form distant metastases, 
and create functional barriers preventing penetration of 
cytotoxic agents into the tumor [93]. The dynamic devel-
opment of molecular biology techniques allowed for the 
detection of several leading mutations during neoplastic 
transformation in the DNA of pancreatic adenocarci-
noma cells, among which the most important mutations 
are located in the CDKN2A, TP53, BRCA1, BRCA2, 
ATM, and MLH1 genes. In relation to a normal cell, the 
occurrence of mutations in the genes of the repair system 
(BRCA1, BRCA2, ATM), whose protein products partici-
pate in the removal, by homologous recombination, of 
double-stranded DNA breaks, leads to the accumulation 
of abnormalities in cellular DNA and, consequently, cell 
death [93, 94]. In patients with pancreatic adenocarci-
noma, mutations in the BRCA1 or BRCA2 genes are 
found in 0.6% and 1.9% of patients, respectively, and 
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the frequency of germline mutations is twice (BRCA1) 
or six times higher (BRCA2) compared to the general 
population [95]. In families with a confirmed aggrega-
tion of pancreatic adenocarcinoma cases, the frequency 
of mutations in the BRCA2 gene is up to 15% [96]. As 
demonstrated by numerous observations, patients with 
pancreatic adenocarcinoma with germline mutations 
in the BRCA1 or BRCA2 genes were characterized by 
longer overall survival as a result of platinum-based 
chemotherapy compared to patients with normal func-
tion of the repair system genes [97]. The explanation for 
this observation is the inability to remove double-strand 
breaks from DNA generated by the action of platinum 
derivatives in patients with impaired function of the 
protein product of the BRCA1 or BRCA2 gene, which 
results from the presence of a germline mutation in 
these genes. Therefore, the use of PARP inhibitors  
in patients with mutations in the BRCA1 or BRCA2 genes 
led to increased destruction of cancer cells. 

The clinical effect and safety of olaparib in mainte-
nance treatment in patients with advanced pancreatic 
adenocarcinoma were assessed in the POLO study [93]. 
This study included patients diagnosed with advanced 
pancreatic adenocarcinoma with a germline mutation in 
the BRCA1 or BRCA2 genes, achieving at least disease 
stabilization after platinum-based first-line chemother-
apy lasting at least 16 weeks. In total, the study included 
154 patients who were randomized in a 3:2 ratio to the 
group receiving oral olaparib at a dose of 300 mg twice 
daily or to the control arm with placebo. Treatment was 
continued until disease progression or unacceptable 
toxicity. The primary endpoint of the study was PFS 
prolongation as assessed by an independent commit-
tee, and secondary endpoints included OS and PFS 
prolongation in the investigator’s assessment, response 
rate, and disease control rate. Moreover, this study as-
sessed the safety of therapy and its impact on patients’ 
quality of life. In total, 72.6% of patients included in 
the study had a germline mutation in the BRCA2 gene, 
and the median duration of first-line chemotherapy be-
fore enrollment was 5 months in the olaparib arm and 
5.1 months in the placebo arm. The most frequently 
used chemotherapy regimen was FOLFIRINOX or 
its modifications, administered in 87% of patients 
receiving olaparib maintenance therapy and 81% of 
patients receiving placebo. Data analysis presented in 
2019 showed a statistically significant extension of me-
dian PFS (7.4 vs. 3.8 months) and a 47% reduction in 
the risk of cancer progression (HR = 0.53; p = 0.004) as 
a result of the use of maintenance therapy with Olaparib. 
Moreover, in the olaparib arm, there was an increase in 
the percentage of patients remaining progression-free at 

follow-up after 6, 12, 18, and 24 months (53% vs. 23%, 
33.7% vs. 14.5%, 27.6% vs. 9.6%, and 22.1% vs. 9.6%, 
respectively) [98]. Subgroup analysis showed a consistent 
clinical benefit from olaparib maintenance therapy in 
all analyzed subgroups; however, it should be remem-
bered that the statistical power of the study was insuf-
ficient to demonstrate differences between individual 
subgroups. However, this study did not show the impact  
of the analyzed therapy on overall survival. The results of the 
next interim analysis presented in 2022 confirmed previ-
ous observations — median OS in the olaparib or placebo  
arms was 19.2 and 19.0 months, respectively (HR = 0.83; 
p = 0.3487). It should be remembered, however, that 
26% of patients in the placebo arm received olaparib 
and subsequent lines of treatment upon disease pro-
gression, which may have significantly affected the 
final OS outcomes. Analysis of median times to start 
the first and subsequent treatment lines (median 
TFST 9.0 vs. 5.4 months; HR = 0.44; p < 0.0001), 
second and subsequent treatment lines (median TSST 
14.9 vs. 9.6 months; HR = 0.61; p = 0.0111), or median 
times to treatment completion or death due to cancer 
(HR = 0.43; p < 0.0001) indicated a significant ben-
efit from maintenance therapy with a PARP inhibitor 
[99]. Importantly, 20% of patients receiving olapa-
rib as maintenance therapy did not require another 
treatment line during the 3-year follow-up. A similar 
observation occurred only in 3.6% of patients receiv-
ing placebo [100]. The analysis of treatment toxicity 
and safety showed good tolerance, with only 5% of 
patients requiring early treatment discontinuation due 
to toxicity. The main grade 3 AEs reported in the study 
were anemia (12.2%), fatigue (5.6%), abdominal pain 
(3.3%), vomiting (2.2%), and nausea, diarrhea, and 
joint pain observed in approximately 1% of patients 
receiving olaparib [100]. It is also worth emphasizing 
the lack of impact of olaparib therapy on patients’ 
quality of life.

Olaparib has been available in Poland since Novem-
ber 1, 2022 under the B85 Drug Program for patients with 
locally advanced and metastatic pancreatic adenocarcino-
ma. According to the current provisions of the program, 
in patients qualified for maintenance therapy with olapa-
rib, the presence of a pathogenic or probably pathogenic 
germline mutation in the BRCA1 or BRCA2 gene should 
be demonstrated, based on the NGS technique. The 
program provisions also allow for the use of previous 
results, confirming the presence of mutations based on 
techniques other than NGS (Tab. 1). Taking into ac-
count the dynamic course of the disease and its poor 
prognosis, genetic analyses should be performed at the 
stage of cancer diagnostics.
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