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The recent approval of PARP inhibitors for the treatment of metastatic —castration-resistant prostate cancer
(mCRPC) patients with BRCA mutations firstly introduced the possibility of proposing a targeted treatment in
this disease. However, the availability of this therapeutic option raises a number of questions concerning the
management of prostate cancer in everyday clinical practice: the timing and method of detecting BRCA muta-
tions, the therapeutic implications of the detection, and the screening of the members of the family of a prostate
cancer patient with a BRCA alteration. These challenging issues led the Italian Society for Uro-Oncology (SIUrO)
to organise a Consensus Conference aimed to develop suggestions capable of supporting clinicians managing

prostate cancer patients. The present paper described the development of the statements discussed during the
consensus, which involved all of the most important Italian scientific societies engaged in the multi-disciplinary
and multi-professional management of the disease.

1. Introduction

The aggressiveness of prostate cancer, the solid tumour with the
highest incidence rate and one of the leading causes of death among
adult males (Rawla, 2019; Siegel et al., 2022), ranges from indolent
disease that can be managed by means of active surveillance to poten-
tially lethal cases (Cornford et al., 2021; Mottet et al., 2021). However,
increasing knowledge of its biology has led to an evolution in grading
from classical Gleason scores to the new grading system suggested by
Epstein et al. (2005), and the development and testing of innovative
treatment options capable of providing further gains in life expectancy.

One of the most important of these advances is the discovery that so-
matic and germline breast cancer (BRCA) 1/2 gene mutations, which
were already known to play a prognostic and predictive role in ovarian
and breast cancers (Goldgar et al., 1994; Miki et al., 1994; Wooster et al.,
1995; Wooster et al., 1994), also play a similar role in about 15 % of
prostate cancer patients, and this has led to the approval of the first
targeted treatment of the disease (Abida et al., 2020b; de Bono et al.,
2020; Smith et al., 2022).

However, the availability of this therapeutic option based on poly-
ADP ribose polymerase (PARP) inhibitors has raised a number of new
questions concerning the management of prostate cancer in everyday
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clinical practice. For this reason, the Italian Society for Uro-Oncology
(SIUrO) organised a Consensus Conference involving all of the leading
Italian scientific societies engaged in the multi-disciplinary and multi-
professional management of the disease with the aim of addressing
such issues.

2. Material and methods

Fig. 1 shows the workflow of the consensus process, which started
using the estimate-talk-estimate (ETE) or “mini-Delphi” method (Gus-
tafson et al., 1973; Rowe and Wright, 2001). ETE (a formal means of
reaching consensus that was developed in an attempt to overcome some
of the negative aspects of group dynamics) facilitates group decision
making (Jones and Hunter, 1995; Kaplan, 1987) by combining activities
that restrict verbal interactions with face-to-face meetings (Gallego and
Bueno, 2014).

The nine members of a selected multi-disciplinary board (three
medical oncologists, and one pharmacologist, geneticist, clinical
biochemist, pathologist, urologist, and radiation oncologist) individu-
ally identified 49 points of interest (or items) that, in their opinion,
deserved exploration and discussion. These were then harmonised and
grouped by a senior urologist (GNC) trained in developing group
consensus (the facilitator) into 22 items that were proposed to the board
members at a face-to-face meeting. The harmonised items were dis-
cussed in order to reach agreement between the facilitator’s work and
the experts’ opinions, after which the board members individually drew
up one or more statements concerning each of 13 agreed items. This led
to the proposal of 61 statements, which were again subsequently
harmonised by the facilitator. At a second face-to-face meeting, the
board members and the facilitator reviewed and further discussed the
harmonised statements, and finally agreed on a total of 25 statements.

The statements generated in this way were then presented via an on-
line scoring platform to the 30 members of an extended multi-
disciplinary panel of experts who expressed their degree of consensus
by means of a 9-point numerical rating scale ranging from 1 = totally
disagree to 9 = totally agree (Fitch et al., 2001). A median score of > 7
was considered the threshold of consensus for each statement.

A final face-to-face meeting allowed the members of the board and
the expert panel to come to a final shared formulation of 23 statements.

It is worth noting that all of the members of the board and the panel
were involved in the global care of prostate cancer patients at different
Italian centres with heterogeneous multi-disciplinary teams of urolo-
gists, medical and radiation oncologists, geneticists, laboratory staff,
pharmacologists, and pathologists in order to ensure the broadest
possible discussion.

Given the nature of the consensus technique, a senior clinical
epidemiologist (GP) assured scientific and methodological accuracy.

3. Statements and related rationales

The statements (listed in Table 1) were discussed and approved
during the plenary session of the SIUrO Consensus Conference held on 2
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December 2021.

3.1. Tumour material for BRCA1/2 testing

3.1.1. Statements

1.1 BRCA1/2 status should preferably be determined using the most
representative material, and therefore the most recent and readily available
tumour tissue.

1.2 BRCA1/2 somatic testing (upon diagnosis, during a biochemical
recurrence, or in non-pharmacologically treated patients) can be carried out
using formalin-fixed, paraffin-embedded (FFPE) material obtained from an
initial prostate biopsy and/or surgical specimen in the absence of visceral or
lymph node material. Upon the appearance of metastatic castration-resistant
prostate cancer (mnCRPC), it is preferable to obtain biological material from a
new biopsy whenever possible.

1.3 In the absence of qualitatively and temporally adequate tumour tis-
sue, it is possible to carry out BRCA1/2 testing on circulating tumoral DNA
(ctDNA) using validated assays.

1.4 Bone biopsy specimens are not optimal for the determination of
BRCA1/2 status because of the marked DNA degradation caused by
extraction procedures.

When choosing the optimal tumour material for BRCA1/2 testing in
mCRPC patients, it is necessary to consider a number of strictly inter-
connected biological, clinical, and technical factors. The main problem
is that bone is the principal site of metastatic spread (Gandaglia et al.,
2014), and so the only way of obtaining a tumour sample is by means of
a skeletal biopsy, which is not routinely carried out because of technical
difficulties and the fact that it may be uncomfortable for patients.

An alternative means of determining BRCA1/2 status is to analyse
archival tissue, but this raises a number of other critical issues. From a
biological point of view, the expression of BRCA1/2 in archival material
may not reflect the current molecular profile of the disease because it is
largely obtained from the primary tumour and often a number of years
old. The rate of BRCA1/2 mutations seems to increase as the disease
progresses, from 3 % in primary tumours (Cancer Genome Atlas
Research, 2015) to 12.7 % in mCRPC patients (Robinson et al., 2015),
and it has been confirmed that BRCA2 levels are higher in metastatic
tissue than in primary tumours (Armenia et al., 2018).

Furthermore, as primary prostate cancer is genetically heteroge-
neous and involves different foci that only rarely share any somatic gene
mutations (Lovf et al., 2019), there is a risk that a biopsy of a primary
tumour may not include the cell clone that will eventually lead to the
development of castration resistance. Mateo et al. (2020b) found good
concordance between the rate of BRCA2 alterations in a series of 61
patients, but the limited number of cases with BRCA2 mutations (only
four) or other alterations in DNA damage repair genes did not allow any
definite conclusions.

In addition to these clinical and biological considerations, it is
necessary to evaluate various technical concerns mainly relating to DNA
yields and the quality of the samples. Such technical problems are re-
flected in the success rate of the BRCA1/2 analyses of the patients
screened in the PROFOUND study (Hussain et al., 2022). This study
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2. Disease setting for BRCA1/2 testing

DNA (ctDNA) using validated assays.
Bone biopsy specimens are not optimal for
the determination of BRCA1/2 status
because of the marked DNA degradation
caused by extraction procedures.

2.1 Tissue testing should be carried out at

inhibitors

Table 1 Table 1 (continued)
Approved statements. Ttem Statements
ftem Statements prostate cancer, and/or ductal histotype
1. Tumour material for BRCA1/2 1.1 BRCA1/2 status should preferably be (also after prostatectomy), and/or the
testing determined using the most representative presence of an intraductal component

material, and therefore the most recent o A diagnosis of grade group 4 or 5
and readily available tumour tissue. prostate cancer, and a family history of
BRCA1/2 somatic testing (upon > 2 relatives with breast, ovarian, or
diagnosis, during a biochemical pancreatic cancer
recurrence, or in non-pharmacologically e A personal history of early-onset
treated patients) can be carried out using prostate cancer (<55 years)
formalin-fixed, paraffin-embedded o A personal history of metastatic prostate
(FFPE) material obtained from an initial cancer at the time of diagnosis
prostate biopsy and/or surgical specimen 6.2 Systematic prostate-specific antigen
in the absence of visceral or lymph node (PSA) screening is indicated in subjects
material. Upon the appearance of aged > 40 years at inherited familial risk
metastatic castration-resistant prostate and their relatives carrying the pathogenic
cancer (mCRPC), it is preferable to obtain BRCA1/2 variant
biological material from a new biopsy 6.3 Patients with germline BRCA1/2 PVs
whenever possible. In the absence of who undergo local treatment with radical
qudlitatively and temporally adequate intent must be adequately monitored
tumour tissue, it is possible to carry out because of the higher risk of recurrence.
BRCA1/2 testing on circulating tumoral 7. Selectivity and potency of PARP 7.1 Although PARP inhibitors are

characterised by their different levels of
selectivity, potency, and ability to trap
enzymes of the PARP family (PARP
1-16), there are insufficient data to
support favouring the use of one PARP
inhibitor over another.

and treatment a time when, or in a specific setting in 8. PARP inhibitor activity and efficacy =~ 8.1The available data relating to PARP
which there is an indication for against different types of mutation inhibitors demonstrate that they are more
pharmacological treatment (e.g. PARP active and efficacious in patients with
inhibition) 2.2 The analytical reliability BRCA1/2 mutations.
of BRCA1/2 testing is high in the case of 9. On- and off- target effects of PARP 9.1 It is conceivable that the different
material stored for < 5 years after inhibitors inhibition of PARP enzyme isoforms by
diagnosis, moderate in the case of that different agents also predicts differential
stored for 5-10 years, and low in the case PARP inhibitor toxicity. However, the
of that stored for > 10 years. However, data are currently insufficient to support
the quantity and quality of intact DNA favouring the use of one PARP inhibitor
should always be checked before analysis. over another.

3. Variants to be tested: germinal vs 3.1 All patients with metastatic prostate 10. Metabolic profile of PARP 10.1 Given the different metabolic profiles
somatic variants, BRCA1/2 vs other  cancer harbouring a somatic BRCA1/2 inhibitors and their drug-drug of PARP inhibitors, it is suggested that any
genes variant should also be screened for interactions concomitant drugs taken by a patient

germinal variants because of the should be carefully assessed at the
implications of possible inheritance. 3.2 beginning of PARP inhibitor treatment in
Given the limited evidence that PARP order to identify possibly important
inhibitors are effective in patients with pharmacological interactions and allow
mutations other than BRCA mutations, appropriate dose adjustments or drug
the analysis should be limited to BRCA1/ changes whenever possible.

2 genes. Any extension of testing to other 11. PARP inhibitors and the 11.1 PARP inhibition should be

genes must consider the available therapeutic sequence considered the first possible treatment
evidence of efficacy and the PARP option in mCRPC patients with BRCA 1/2
inhibitor reimbursement criteria in mutations when clinically indicated
different countries. (according to the EMA, in cases

4. Homologous Recombination 4.1 There is currently no indication for progressing after at least one new
Deficiency (HRD) test extension HRD testing in prostate cancer patients. hormonal agent)

5. Clinical significance of BRCA 5.1 There is currently no evidence of 11.2 PARP inhibitors should be
mutations differences in the response to PARP considered the preferred treatment choice

inhibitors between patients with BRCA1/ in patients harbouring BRCA1/2 PVs with
2 germline mutations and those with a clinical or prescriptive indication for
somatic mutations. disease staging.

5.2 BRCA1/2 status must be determined 12. Platinum-based chemotherapy in 12.1 In the absence of other therapeutic
using a recognised and validated method BRCA1/2 patients alternatives, platinum-based

(ENIGMA, IARC, or ATCC criteria). chemotherapy can be considered in

5.3 The type of BRCA1/2 variant should patients harbouring BRCA1/2 PVs.

be systematically described in the final 13. Accessibility and appropriateness 13.1 It is recommended that BRCA1/2

6. Management and surveillance of
patients with inherited BRCA
disease and their family members

report, including bibliographical
references and correlations with clinical
risk.

6.1 BRCA1/2 germline testing should be
considered in the presence of one of the
following criteria:

o Three or more first-degree relatives
(including the patient), of whom at least
two have been diagnosed as having
prostate cancer

o A diagnosis of grade group 4 or 5

of BRCA1/2 testing in diagnostic
and therapeutic care

somatic testing be included in the
diagnostic and therapeutic care of
patients with advanced/metastatic
disease, patients aged < 55 years at the
time of diagnosis, and patients at
documented genetic risk.

13.2When indicated, BRCA1/2 testing
should be requested (preferentially by a
multidisciplinary team or a clinician with
documented experience of prostate cancer
management) even without an evaluation
by a clinical geneticist, which becomes

(continued on next page)
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Table 1 (continued)

Item Statements

mandatory whenever a BRCA1/2
germinal variant is detected.

screened 4047 patients with available tissue samples, but only 2792
samples were successfully analysed (a failure rate of 31 %). Most of the
samples came from archived tissue (89.9 %), and the majority of these
(79.7 %) came from the primary tumour. The reasons for the test failures
were DNA extraction failures (13.2 %), failures after DNA extraction
(6.9 %), and pathology review failures (e.g. an estimated tumour frac-
tion of <20 % or a tumour volume of <0.2 mm?) (6.8 %), with 4.1 % of
the samples failing for more than one reason. The success rate was lower
in bone samples (42.6 %) than in other tissues, and progressively
decreased with sample age (68.1 % in the case of tissue collected within
the previous 12 months, and 47.3 % in the case of tissue collected more
than 10 years before analysis).

These findings clearly reflect two critical issues when choosing the
optimal tissue for assessing BRCA1/2 alterations. The best source of
contemporary tissue is bone metastases, but the frequently used acid-
based methods of decalcifying bone biopsy tissue in order to soften it
before analysis also degrade nucleic acids (Chen et al., 2015), and are
more likely to lead to analytical failure. Better performing protocols for
analysing bone tissue are available, but they are expensive, technically
complex, and time consuming (Sailer et al., 2018; Van Allen et al.,
2014).

In the case of archival tissue, the main technical issue is the age of the
formalin-fixed, paraffin-embedded specimens. Although there are no
evidence-based data indicating the good or almost perfect quality of
archival tissue, that fixed within the previous five years is considered a
good source of DNA, that fixed within the previous 5-10 years is
considered an average source, and that fixed > 10 years before analysis
is considered a poor source (Kokkat et al., 2013; Simbolo et al., 2013).

Given these technical problems, innovative means of evaluating
BRCA1/2 alterations in mCRPC patients have been considered. These
include the new-generation sequencing (NGS) of liquid (blood) samples,
which is less invasive, easier to perform, and more capable of detecting a
patient’s contemporary genomic status than tissue-based analyses. The
PROFOUND study made an exploratory analysis of BRCA1/2 (and ATM)
status using ctDNA taken from the blood samples of 111 patients in
cohort A (Matsubara et al., 2021), and found that there was good
concordance between the BRCA1/2 (and ATM) alterations found in the
blood samples and those detected in tissue samples obtained from the
same patients. In particular, the concordance rate was high in the case of
nonsense (93 %), splice (87 %), and frameshift/indel alterations (86 %),
but lower in the case of deletion/rearrangement (43 %) and missense
alterations (25 %).

A recently published study has evaluated the concordance between
the genomic profiles of tissue and blood samples collected in two
different trials of rucaparib (Tukachinsky et al., 2021). The authors
concluded that the genomic analysis of ctDNA reflected the genomic
picture detected in tissue biopsies, and that there was a high level of
agreement (93 %) in the case of BRCA1/2 mutations. Interestingly, the
genomic analyses of ctDNA were made by Foundation Medicine, Inc.
(FML, a Clinical Laboratory Improvement Amendments-certified, Col-
lege of American Pathologists-accredited, New York State-regulated
reference laboratory) using the FoundationOne CDx test.

3.2. Disease settings for BRCA1/2 testing and treatment

3.2.1. Statements

2.1 Tissue testing should be carried out at a time when, or in a specific
setting in which there is an indication for pharmacological treatment (e.g.
PARP inhibition).

2.2 The analytical reliability of BRCA1/2 testing is high in the case of
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material stored for < 5 years after diagnosis, moderate in the case of that
stored for 5-10 years, and low in the case of that stored for > 10 years.
However, the quantity and quality of intact DNA should always be checked
before analysis.

The activity and efficacy of PARP inhibitors in prostate cancer have
mainly been tested in patients with mCRPC, and a number of trials have
shown that the presence of BRCA1/2 mutations is associated with an
increase in their anti-tumour activity (Abida et al., 2020b; de Bono et al.,
2020; Smith et al., 2022). On the basis of the results of these trials, the
Food and Drug Administration (FDA) and the European Medicines
Agency (EMA) have both approved the reimbursement of the use of
PARP inhibitors in mCRPC patients. With the exception of the need to
identify subjects at inherited risk, BRCA1/2 mutation testing in prostate
cancer patients should only be used to identify mCRPC patients suitable
for PARP inhibitor treatment.

Ongoing trials are currently testing the role of PARP inhibitors in the
early phases of prostate cancer (NCT04497844, NCT04332744) and, if
these show a clinical advantage, it will be possible to propose extending
BRCA1/2 testing to these stages.

As underlined in Statement 1, the choice of material for BRCA1/2
analysis is critical because tissue fixation modifies nucleic acids, thus
making it challenging to extract high-quality DNA samples from
formalin-fixed tissues. Material obtained within the previous five years
can generally be considered good quality material, whereas quality
progressively decreases over time, and material obtained more than 10
years before analysis is usually considered poor quality material. The
results of the PROFOUND study confirm this: the success rate of the
genetic alteration analyses progressively decreased with sample age,
being highest in the case of tissue collected within the previous 12
months and lowest in the case of tissue collected > 10 years before
analysis (Hussain et al., 2022).

Test reliability clearly depends on the quality of the extracted DNA,
which may not only vary depending on its source and/or the extraction
method used, but also on the availability of standardised methods of
analysis.

3.3. Variants to be tested: germinal vs somatic variants, BRCA1/2 vs
other genes

3.3.1. Statements

3.1 All patients with metastatic prostate cancer harbouring a somatic
BRCA1/2 variant should also be screened for germinal variants because of
the implications of possible inheritance.

3.2 Given the limited evidence that PARP inhibitors are effective in pa-
tients with mutations other than BRCA mutations, the analysis should be
limited to BRCA1/2 genes. Any extension of testing to other genes must
consider the available evidence of efficacy and the PARP inhibitor reim-
bursement criteria in different countries.

The detectable BRCA1/2 mutations in tumour tissue include so-
called somatic mutations (i.e. the non-heritable mutations associated
with the cancer); according to the findings of PROFOUND, the detection
rate of somatic mutations is 27.9 % in mCRPC patients (Tukachinsky
et al., 2021).

The TOPARP-A study detected alterations in DNA repair genes in 16
patients (33 %) (Mateo et al., 2015). In particular, among the seven
patients who showed BRCAZ2 aberrations, only three also had a patho-
genic germline mutation, which suggests that the detection rate of
germline alterations is less than that of somatic mutations. However, the
results of the TRITON2 trial indicate that the response of somatic and
germline mutations to PARP inhibitors is similar (Abida et al., 2020b).
These findings indicate that the search for germline mutations in the
presence of somatic alterations does not have any therapeutic implica-
tions, although it is clearly important in the case of inherited cancer.

All of the trials of PARP inhibitors involving mCRPC patients have
demonstrated that their anti-tumour activity is greater in those with
BRCA1/2 alterations than in those with alterations in other genes
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associated with DNA repair mechanisms. The beneficial effect of ola-
parib in the PROFOUND trial was limited to the patients with mutated
BRCA1, BRCA2, and ATM (de Bono et al., 2020), and an exploratory
gene-by-gene analysis found that olaparib was superior to a control
agent in the presence of BRCA1/2, but not in the presence of ATM or
CDK12 alterations (Matsubara et al., 2021).

Similarly, in the TOPARP B trial, the response to olaparib was greater
in the patients with BRCA1/2 alterations than in those with other mu-
tations (Mateo et al., 2020a), and data from the TRITON2 and
GALAHAD trials have respectively confirmed that rucaparib and nir-
aparib are less active in patients with mutations other than BRCA mu-
tations (Abida et al., 2020a; Smith et al., 2022).

Nevertheless, the FDA has approved olaparib for the treatment of
adult patients with homologous recombination repair (HRR) gene-
mutated mCRPC, and rucaparib and niraparib for mCRPC patients
with BRCA1/2 mutations; on the other hand, olaparib is currently the
only PARP inhibitor approved in Europe for mCRPC patients, and its use
is limited to those with BRCA1/2 mutations.

3.4. Homologous recombination deficiency (HRD) test extension

3.4.1. Statement

There is currently no indication for HRD testing in prostate cancer
patients.

TOPARP-A and TOPARP-B showed that tumours with BRCAI or
BRCA2 alterations were more sensitive to olaparib monotherapy than
tumours harbouring any of the other homologous recombination repair-
related genes considered (Mateo et al., 2015; Mateo et al., 2020a).
Furthermore, although the gene-level analyses in the PROFOUND trial
were complex and comparisons may be confounded by multiple clinical
factors, the findings of exploratory efficacy analyses of genomic
sub-groups and patients with genes other than BRCA1, BRCA2, or ATM
suggest that patients with BRCA1 or BRCA2 alterations receive the
greatest benefit (de Bono et al., 2020). However, it has been shown that
olaparib is active in patients with alterations in other pre-specified genes
that play a direct or indirect role in homologous recombination repair,
and further more detailed analyses are ongoing.

3.5. Clinical significance of BRCA mutations

3.5.1. Statements

5.1 There is currently no evidence of differences in the response to PARP
inhibitors between patients with BRCA1/2 germline mutations and those with
somatic mutations.

5.2 BRCA1/2 status must be determined using a recognised and validated
method (ENIGMA, IARC, or ATCC criteria).

5.3 The type of BRCA1/2 variant should be systematically described in
the final report, including bibliographical references and correlations with
clinical risk.

Although the role of BRCA1/2 mutations in promoting tumorigenesis
is well established in the case of some tumours, their presence in others
seems to be biologically neutral: the discovery of mutant BRCA1/2 al-
terations may therefore be unrelated to tumour pathogenesis and is
unlikely to be therapeutically relevant in all of the cancer types in which
they are found (Jonsson et al., 2019). Consequently, the somatic alter-
ations observed in BRCA1/2 genes may be passenger rather than driver
mutations, and PARP treatment may not be beneficial.

Three of the seven patients with BRCA2 aberrations in the TOPARP-A
study also harboured a pathogenic germline variant (Mateo et al., 2015);
however, all seven patients responded to treatment with olaparib.
Furthermore, the response rate among patients with germinal alter-
ations was the same as that of those with somatic alterations in the
TRITON2 trial (Abida et al., 2020b). These findings have been confirmed
by a recent meta-analysis of studies of different cancers (including the
two studies involving mCRPC patients): the response rates were the
same regardless of whether the patients had somatic or germline BRCA
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mutations (Mohyuddin et al., 2020).

The language used to describe the variants identified in genetic tests
of cancer susceptibility still typically reflects the outdated paradigm of
Mendelian inheritance and, as this could affect treatment decision
making, the use of standardised terminology in the clinical reporting of
genetic variants is highly recommended. The term ‘pathogenic variant’
(PV) is used to describe a germline disease-causing variant in a Men-
delian disease gene classified on the basis of the criteria of the American
College of Medical Genetics and Genomics/Association for Molecular
Pathology (ACMG/AMP) (Richards et al., 2015) or those of the Inter-
national Agency for Research on Cancer (IARC) (Tavtigian et al., 2008).
A PV is also defined as a 'sequence variant which contributes mechanisti-
cally to disease but is not necessarily fully penetrant: that is, it may not be
sufficient in isolation to cause disease’ in the context of assessing support of
disease causality of variants identified by high-throughput sequencing.
In addition, a germline PV considered to be a causal variant of disease
risk is also commonly referred to as a ‘mutation’ in medical manage-
ment. However, ‘mutation’ refers to any permanent change in a DNA
sequence, regardless of its frequency or disease-causing potential, and is
almost exclusively used to define a somatic alteration in the context of
tumorigenesis. Spurdle et al. (2021) have recently proposed harmonis-
ing such language.

In the case of some BRCA1/2 variants, there are no published papers
supporting clinicians and laboratory specialists with functional data.
However, both the IARC and ACMG/AMP classifications can help when
reporting molecular findings, and the method of reporting should also
take into account the latest published indications (Spurdle et al., 2021).

Further details regarding sample processing and management have
been provided by Capoluongo et al. (2017).

3.6. Management and surveillance of patients with inherited BRCA
disease and their family members

3.6.1. Statements
6.1 BRCA1/2 germline testing should be considered in the presence of one
of the following criteria:

o Three or more first-degree relatives (including the patient), of whom at
least two have been diagnosed as having prostate cancer

e A diagnosis of grade group 4 or 5 prostate cancer, and/or ductal histotype
(also after prostatectomy), and/or the presence of an intraductal
component

o A diagnosis of grade group 4 or 5 prostate cancer, and a family history of
> 2 relatives with breast, ovarian, or pancreatic cancer

o A personal history of early-onset prostate cancer (<55 years)

e A personal history of metastatic prostate cancer at the time of diagnosis

6.2 Systematic prostate-specific antigen (PSA) screening is indicated in
subjects aged > 40 years at inherited familial risk and their relatives carrying
the pathogenic BRCA1/2 variant.

6.3 Patients with germline BRCA1/2 PVs who undergo local treatment
with radical intent must be adequately monitored because of the higher risk of
recurrence.

Various guidelines consider genetic counselling for patients with
suspected inherited prostate cancer and their relatives, although there is
no full consensus concerning the factors that define possible hereditary
prostate cancer (Zhen et al., 2018).

Among the familial factors highlighted by the American College of
Medical Genetics and Genomics and the National Society of Genetic
Counselors (Hampel et al., 2015), the National Comprehensive Cancer
Network (NCCN) guidelines (NCCN, 2022), and the Johns Hopkins
Group (Bova et al., 1998), our panellists underlined the importance of a
diagnosis of cancer in three or more first-degree relatives (including the
patient) with at least two being diagnosed as having prostate cancer, or a
diagnosis of high-grade disease in patients with two or more relatives
who have been diagnosed as having breast, ovarian or pancreatic
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cancer.

Three other factors were also judged to be important: a ductal and
intraductal component due to genomic instability (NCCN, 2022);
early-onset prostate cancer; and metastatic disease at the time of diag-
nosis. An age of 55 years represents the bottom decile for a prostate
cancer diagnosis (Salinas et al., 2014), and these patients may be
genetically predisposed (Carter et al., 1992; Lange et al., 2012);
furthermore, approximately 12 % of patients with metastatic prostate
cancer at the time of diagnosis show DNA-repair gene mutations
(Pritchard et al., 2016).

Germline BRCA mutations in prostate cancer patients are associated
with poor survival and a high incidence of metastatic nodal or distant
disease (Castro et al., 2013). The interim findings of the IMPACT study
(Page et al., 2019) showed a higher incidence of prostate cancer in pa-
tients carrying BRCA PVs after three years of follow-up. During the
study, these patients experienced a younger disease onset and had more
clinically significant tumours than their non-carrier counterparts. These
data underline the role of PSA screening, which should be proposed to
over 40-year-olds at inherited risk of prostate cancer and their relatives.

Finally, Castro et al. (2015) analysed data relating to 1302 patients
who underwent surgery or radiotherapy for localised prostate cancer
after a median follow-up of 64 months. They recorded worse
metastasis-free and cancer-specific survival outcomes in the BRCA car-
riers than the non-carriers (the hazard ratio of the risk of developing
distant metastases or dying of prostate cancer was >2), and so such
patients must be adequately monitored because of the higher risk of
recurrence.

3.7. Selectivity and potency of PARP inhibitors

3.7.1. Statement

7.1 Although PARP inhibitors are characterised by their different levels of
selectivity, potency, and ability to trap enzymes of the PARP family (PARP
1-16), there are insufficient data to support favouring the use of one PARP
inhibitor over another.

PARP inhibitors not only block the enzymatic activity of PARP, but
also (and more importantly) trap PARP1 on damaged DNA, thus leading
to stalled replication forks and the subsequent formation of double-
stranded breaks (Gourley et al., 2019; Murai et al., 2012). In vitro data
shows that the clinical efficacy of PARP inhibitors is mainly associated
with their PARP-trapping efficiency, and that mutations in PARP1 that
affect its trapping can give rise to drug resistance (Murai et al., 2012;
Pettitt et al., 2018).

It has been reported that niraparib and talazoparib have greater
PARP-trapping potency than rucaparib or olaparib (Thomas et al.,
2018). It has also been shown that the four drugs have a similar trapping
profile in relation to the PARP1 isoform, but different IC50s in relation
to the other PARP isoforms (Antolin et al., 2020). Nevertheless, as no
prospective head-to-head trial has been carried out, there is no evidence
to support the superiority of one PARP inhibitor over the others.

3.8. PARP inhibitor activity and efficacy against different types of
mutation

3.8.1. Statement

8.1 The available data relating to PARP inhibitors demonstrate that they
are more active and efficacious in patients with BRCA1/2 mutations.

The PROFOUND trial enrolled patients with known or suspected
deleterious alterations in at least one of the 15 pre-specified genes
selected on the basis of their direct or indirect role in HRR: BRCAI,
BRCA2, ATM, BRIP1, BARD1, CDK12, CHEK1, CHEK2, FANCL, PALB2,
PPP2R2A, RAD51B, RAD51C, RAD51D, and RAD54L (de Bono et al.,
2020). Patients with BRCA1/2 and ATM alterations were enrolled in
cohort A, and those with alterations in the other genes were enrolled in
cohort B. The results showed that the patients in cohort A clearly
benefitted more from olaparib than from the control arm agent in terms
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of all of the trial endpoints, whereas the patients in cohort B showed no
such advantage. This seems to suggest that the efficacy of olaparib de-
pends on the type of HRR gene alteration, and that it is better in the case
of BRCA1/2 mutated patients. An exploratory gene-by-gene analysis of
the outcomes of the patients with the most frequently altered HRR genes
has supported this hypothesis, thus confirming the superiority of ola-
parib in terms of radiographic progression-free survival, overall sur-
vival, objective response rate, biochemical response rate, and circulating
tumour cell conversion rate in the presence of BRCA1/2 alterations, but
not in the presence of ATM or CDKI12 alterations (Matsubara et al.,
2021).

These findings also confirmed the results of the TOPARP-B trial,
which prospectively validated the association between DNA damage
response and repair (DDR) gene aberrations and responses to olaparib in
98 mCRPC patients. A composite overall response (a radiological
objective response, a >50 % decrease in PSA levels from baseline, and
the circulating tumour cell conversion rate) was observed in respectively
83.3 %, 36.8%, 25 %, 57.1 %, and 20 % of the patients with BRCA1/2,
ATM, CDK12, PALB2, and other DDR alterations (Mateo et al., 2020a).

In addition, the phase II TRITON2 trial of rucaparib confirmed its
good activity in the presence of BRCA1/2 alterations (an objective
response rate of 43.5 %, and a PSA response rate of 54.8 %) (Abida et al.,
2020b), and its marginal activity in patients with genomic alterations in
DNA damage-repair genes other than BRCA (Abida et al., 2020a).

The open-label, phase II GALAHAD trial of niraparib in patients with
mCRPC and DNA repair defects led to similar results: the objective and
composite response rates among the BRCA1/2 patients were respec-
tively 41 % and 63 %, whereas the same figures among the non-BRCA1/
2 patients were respectively 9 % and 17 % (Smith et al., 2022).

No difference in the relative efficacy of PARP inhibition in mCRPC
patients with BRCA1 or BRCAZ2 alterations has yet been fully demon-
strated. Data from the sub-group analysis of the olaparib registration
study (de Bono et al., 2020) and a multicentre retrospective genomic and
clinical analysis of 123 mCRPC patients with BRCA1/2 alterations
treated with PARP inhibitors (Taza et al., 2021) show that PARP inhi-
bition was less efficacious in the patients with BRCAI alterations,
possibly because there were more mono-allelic mutations and/or con-
current TP53 alterations in the BRCA1 group (Taza et al., 2021).

In conclusion, PARP inhibitors are more active and efficacious in
patients with BRCA1/2 mutations, and the evidence is not strong enough
to support an analysis of HRD as a predictive biomarker of the response
to PARP inhibition.

3.9. On- and off-target effects of PARP inhibitors

3.9.1. Statement

9.1 Itis conceivable that the different inhibition of PARP enzyme isoforms
by different agents also predicts differential PARP inhibitor toxicity. How-
ever, the data are currently insufficient to support favouring the use of one
PARP inhibitor over another.

The four FDA-approved PARP inhibitors have similar profiles in
relation to the PARP1 isoform, but different IC50s in relation to the other
isoforms (Gourley et al., 2019). Moreover, the kinome profiling of 392
unique human kinases has revealed that rucaparib and niraparib seem to
have a broader spectrum of kinase inhibition, whereas olaparib and
talazoparib seem to be the most specific inhibitors (Antolin et al., 2020).

3.10. Metabolic profile of PARP inhibitors and their drug-drug
interactions

3.10.1. Statement

10.1 Given the different metabolic profiles of PARP inhibitors, it is sug-
gested that any concomitant drugs taken by a patient should be carefully
assessed at the beginning of PARP inhibitor treatment in order to identify
possibly important pharmacological interactions and allow appropriate dose
adjustments or drug changes whenever possible.
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PARP inhibitors are all metabolised by the liver, but their different
metabolic profiles may be responsible for different drug-drug in-
teractions. Olaparib is primarily metabolised by CYP3A4, and caution is
advised when prescribing medications that inhibit or induce CYP3A4
(Murthy and Muggia, 2019). Moreover, as it also seems to be a mild
CYP3A inhibitor in vivo, care should be taken when it is co-administered
with CYP3A-sensitive substrates or substrates with a narrow therapeutic
index. The induction of CYP2B6 by olaparib may be clinically relevant,
and may also induce CYP2C9, CYP2C19 and P-gp.

Rucaparib is primarily metabolised via CYP2D6 and, to a lesser
extent, CYP1A2 and CYP3A4. It may therefore theoretically interact
with drugs such as antidepressants that inhibit CYP2D6 (Murthy and
Muggia, 2019). It is a moderate inhibitor of CYP1A2, CYP2C9,
CYP2C19, CYP3A, P-gp and BCRP, and a weak inhibitor of CYP2C8,
CYP2D6 and UGT1A1l. At clinically relevant concentrations, it can
induce CYP1A2 and reduce the activity of CYP2B6 and CYP3A4 in
human hepatocytes.

Niraparib is metabolised by carboxylesterase enzymes to form a
major inactive metabolite that is subsequently conjugated with glucur-
onic acid and, therefore, has limited drug interactions (Murthy and
Muggia, 2019).

Talazoparib has minimal hepatic metabolism and therefore limited
drug interactions at metabolic level. However, it is a P-gp substrate and
in vivo studies have demonstrated that its concomitant administration
with P-gp inhibitors significantly increases plasma talazoparib concen-
trations. Its co-administration with strong P-gp inhibitors should
therefore be avoided and, if this is not possible, the talazoparib dose
should be reduced. Caution is also required when talazoparib is
administered with strong PgP inducers (Murthy and Muggia, 2019).

However, in addition to a drug’s metabolic profile, it must be
remembered that the risk of drug-drug interactions also depends on the
therapeutic index of the “victim” drug, the genetic profile of the en-
zymes involved in drug metabolism, liver and/kidney function, and any
significant patient co-morbidities.

3.11. PARP inhibitors and the therapeutic sequence

3.11.1. Statement

11.1 PARP inhibition should be considered the first possible treatment
option in mCRPC patients with BRCA 1/2 mutations when clinically indi-
cated (according to the EMA, in cases progressing after at least one new
hormonal agent).

11.2 PARP inhibitors should be considered the preferred treatment choice
in patients harbouring BRCA1/2 PVs with a clinical or prescriptive indication
for disease staging.

Trials testing PARP inhibition monotherapy in mCRPC patients have
shown that it offers significant advantages: the most relevant data come
from cohort A of the PROFOUND study (de Bono et al., 2020; Hussain
et al., 2020), but the findings of other studies also support the view that
PARP inhibition is currently the most promising treatment option for
this selected group of patients (Abida et al., 2020b; Mateo et al., 2020a;
Smith et al., 2022).

It is worth noting that the design of the PROFOUND study has
recently been criticised because cabazitaxel should have been the
treatment in the control arm (Van Wambeke et al., 2022) but, on the
basis of the published data, PARP inhibition should still be considered
the preferred treatment option.

3.12. Platinum-based chemotherapy in BRCA1/2 patients

3.12.1. Statement
12.1 In the absence of other therapeutic alternatives, platinum-based
chemotherapy can be considered in patients harbouring BRCA1/2 PVs.
Although platinum-based chemotherapy has been tested in a number
of trials (Hager et al., 2016), it is not routinely included in the thera-
peutic algorithm for mCRPC patients. However, as its activity is mainly
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related to its ability to cross-link with purine bases in DNA (thus inter-
fering with DNA repair mechanisms), responses to this treatment may
increase in the presence of concurrent DNA repair alterations (Dasari
and Tchounwou, 2014).

Three published case series including 14 mCRPC patients with DNA
repair gene alterations have shown that platinum-based chemotherapy
has encouraging anti-tumour activity (Cheng et al., 2016; Pomerantz
et al., 2017; Zafeiriou et al., 2019).

More recently, two larger retrospective studies have considered
clinical data relating to mCRPC patients treated with platinum-based
chemotherapy and evaluated the impact of DNA repair gene alter-
ations on their therapeutic outcomes. Slootbeek et al. studied a series of
30 mCRPC patients treated with a platinum-based chemotherapy whose
DNA repair gene profiles were available (Slootbeek et al., 2021), and
found that the biochemical response rate of the 14 patients with DNA
repair gene alterations was higher than that of the 13 patients without
alterations (71 % vs 31 %; p = 0.028), although there was no
between-group difference in terms of their best radiographic response.
However, when comparing seven BRCA1/2 patients and 23 patients
without BRCA mutations, both the biochemical response rate (100 % vs
35 %; p=0.006) and the best radiographic response rate (partial
response 100 % vs 16 %; p < 0.001) were higher among the BRCA1/2
patients.

The second retrospective study involved the largest published series
of 178 patients (Schmid et al., 2020) and confirmed that BRCA status is a
major predictor of response to platinum-based treatment. Comparison of
the patients with and without DNA repair gene alterations showed no
differences in biochemical and objective responses or overall survival,
whereas there were clear differences in outcomes when considering the
individual genes. Biochemical responses were more frequent among the
BRCA1/2 patients (63.9 %) than among the patients with other muta-
tions (no response in BRCA1 patients, a 36.4 % response rate among
ATM patients, and a 28.6 % response rate among patients with other
aberrations). Similarly, median overall survival from the start of
platinum-based therapy was significantly longer in the BRCA2 patients
(15 months) than in those showing alterations in BRCA1, ATM or other
genes (respectively 4.1, 9.3, and 4.9 months).

3.13. Accessibility and appropriateness of BRCA1/2 testing in diagnostic
and therapeutic care

3.13.1. Statements

13.1 It is recommended that BRCA1/2 somatic testing be included in the
diagnostic and therapeutic care of patients with advanced/metastatic disease,
patients aged < 55 years at the time of diagnosis, and patients at documented
genetic risk.

13.2 When indicated, BRCA1/2 testing should be requested (preferen-
tially by a multidisciplinary team or a clinician with documented experience
of prostate cancer management) even without an evaluation by a clinical
geneticist, which becomes mandatory whenever a BRCA1/2 germinal variant
is detected.

At the end of the Consensus Conference, on the basis of the available
data and the state of the art, it was recommended that testing for
BRCA1/2 mutations be included in the diagnostic, therapeutic and
assistance pathways of patients at particularly high risk in order to make
it available through the Italian National Health System.

It was also pointed out that the presence of a multidisciplinary team
with extensive clinical experience is important as a means of optimising
the prescription of testing, and that it is necessary to request the eval-
uation of a geneticist whenever a BRCA1/2 germline variant is found.

4. Discussion
Alterations in breast cancer susceptibility genes 1 and 2 (better

known as BRCA1 and BRCA2) were first described and related to the risk
of developing breast and ovarian cancer more than 30 years ago
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(Goldgar et al., 1994; Miki et al., 1994; Wooster et al., 1995; Wooster
et al., 1994). This discovery led to the genetic testing of breast and
ovarian cancer patients in order to identify their familial/inherited
cancer risk and subsequently develop the therapeutic strategy of PARP
inhibition, which is capable of inducing synthetic killing in the absence
of BRCA-related DNA repair mechanisms.

It has more recently been reported that there is an association be-
tween BRCA1 and BRCA2 mutations and the development of cancer in
patients with other tumours, including prostate and pancreatic tumours
(particularly in the case of BRCA2) (Breast Cancer Linkage, 1999;
Thompson et al., 2002). In the case of prostate cancer, BRCA1 and
BRCAZ2 mutations are respectively associated with approximately 4-fold
and 3-8.6-fold increases in the risk of developing the disease (Gallagher
et al., 2010; Giusti et al., 2003; Kote-Jarai et al., 2011; Leongamornlert
et al., 2012; Mersch et al., 2015; Thompson et al., 2002; Venkitaraman,
2002), and the rate of BRCA1/2 mutations varies depending on its stage:
3 % in patients with primary tumours (Cancer Genome Atlas Research,
2015) and 12.7 % in those with mCRPC (Robinson et al., 2015). These
findings provided a strong rationale for the development of a PARP
inhibition-based therapeutic strategy also in the case of prostate cancer.

A number of studies have confirmed the role of rucaparib (Abida
et al., 2020a; Abida et al., 2020b), niraparib (Smith et al., 2022), and
talazoparib (de Bono et al., 2021) in prostate cancer, but olaparib is
currently the only agent with mature data coming from a phase III trial
(de Bono et al., 2020). This trial involved mCRPC patients with an
alteration in one of the genes involved in DNA repair who had previously
been treated with one androgen receptor signalling inhibitor (ARSI,
abiraterone or enzalutamide). The patients were divided into two co-
horts on the basis of whether the alterations affected the BRCA1/2 or
ATM genes (cohort A) or the other screened HRD genes (cohort B), and
randomised to receive olaparib or the ARSI they had not previously been
administered. The trial satisfied the primary endpoint of a lower risk of
radiographic progression-free survival among the cohort A patients
treated with olaparib than among those treated with an ARSI (HR: 0.34;
95 % CI 0.25-0.47; P < 0.001) (de Bono et al., 2020), and olaparib
treatment was also associated with a significant reduction in mortality in
cohort A (HR: 0.69; 95 % CI 0.50-0.97; P = 0.02) (Hussain et al., 2020).
However, the use of olaparib did not lead to any advantage in cohort B.
On the basis of these findings, the FDA approved olaparib for mCRPC
patients progressing after treatment with one ARSI who have one known
or suspected deleterious germline or somatic HRR gene mutation. In
Europe (including Italy), olaparib is only indicated for BRCA1/2 mCRPC
patients previously treated with one ARSI.

The availability of olaparib in clinical practice clearly raised prac-
tical questions concerning the timing and method of detecting BRCA
mutations, the therapeutic implications of the detection, and the
screening of the members of the family of a prostate cancer patient with
a germline BRCA alteration. These challenging issues were discussed
during the course of our consensus project aimed at generating sug-
gestions capable of supporting clinicians managing prostate cancer
patients.

The choice of the material used to detect mutations in the genes
involved in DNA repair mechanisms is important in the case of mCRPC.
The rate of BRCA1/2 mutations is related to the phase of prostate cancer,
and progressively increases as the disease progresses from a localised
form to castration resistance. It can therefore be assumed that a tumour
sample obtained at the time of the BRCA1/2 assessment probably better
reflects mutational status than archival tissue. This was clearly
acknowledged by our panellists, who suggested that BRCA1/2 status
should preferably be determined using the most recent, readily available
tumour tissue (statement 1.1), and that the assessment can be made
using primary tumour tissue in the absence of visceral or lymph node
material during the initial stages of the disease (statement 1.2). How-
ever, after the development of castration resistance, the panellists sug-
gested that it is preferable to obtain biological material from a new
biopsy (statement 1.2).
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Bone is the most frequent site of metastatic spread in mCRPC pa-
tients, and this means that a skeletal biopsy is frequently the only means
of obtaining contemporary material for BRCA1/2 analysis. Unfortu-
nately, this procedure is usually uncomfortable for patients, and the
process of DNA extraction is difficult because acid-based decalcification
methods degrade nucleic acids (Chen et al., 2015). The panellists
therefore concluded that bone biopsy specimens are not optimal for
determining BRCA1/2 status (statement 1.4).

Although archival tissue from a prostatectomy specimen or primary
tumour biopsy may be a valid alternative in the absence of an adequate
contemporary tumour sample, it is also subject to technical problems
concerning DNA extraction that are due to the inverse relationship be-
tween the analytical reliability of BRCA1/2 testing and the age of the
archived material (statement 2.2). This can be seen in the 31 % failure
rate of the BRCA1/2 analyses of the samples used in the PROFOUND
study (Hussain et al., 2022), which was probably due to the fact that
89.9 % of the samples were taken from archived tissue and 57.8 % were
obtained more than three years before analysis; the mean success rate
was 51.4 %.

Taken together, these limitations suggest the possibility of using an
NGS analysis of ctDNA from a liquid (blood) biopsy, which would have
the clear advantages of being less invasive and capable of capturing a
patient’s current genomic status. This approach is not yet considered a
standard option for the genomic profiling of prostate cancer patients,
but an exploratory analysis of the PROFOUND trial compared the
genomic profiles obtained from tumour tissue samples and liquid bi-
opsies and found a high degree of concordance, although the concor-
dance rates varied depending on the type of detected mutation
(Matsubara et al., 2021); furthermore, two studies of rucaparib have also
found a similar degree of concordance (93 %) in detecting BRCA1/2
mutations using the two techniques (Tukachinsky et al., 2021). All of
these studies used the FoundationOne CDx test of liquid biopsies, which
led our panellists to conclude that, in the absence of qualitatively and
temporally adequate tumour tissue, a liquid biopsy BRCA1/2 test may
be an option in mCRPC patients as long as the assay has been validated
(statement 1.3).

BRCA1 and BRCA2 are the most frequently altered genes in prostate
cancer patients with deficient DNA repair mechanisms, but mCRPC
patients may also present alterations in the other genes involved. The
results of trials comparing the activity of PARP inhibitors in mCRPC
patients with BRCA1/2 or these other gene mutations have all found that
they are more active in the presence of the former, whereas no clinical
advantage has been observed in the presence of the latter (Abida et al.,
2020a; de Bono et al., 2020). Accordingly, our panellists agreed that
PARP inhibitors are more active and efficacious in BRCA1/2 mutated
patients (statement 8.1). Furthermore, on the basis of the available ev-
idence concerning their efficacy and the existing reimbursement criteria
applied in Europe (including Italy), they agreed that analyses should be
limited to BRCA1/2 genes, but their extension to other genes should be
considered in the case of the publication of new efficacy data or the
adoption of different reimbursement rules (statements 3.2 and 4.1).

As mentioned above, olaparib is the agent for which the most mature
data are available, but other PARP inhibitors have been tested and
shown to be active in mCRPC, and rucaparib and niraparib are currently
reimbursed in this setting in the USA. Although PARP inhibitors are
different in terms of their selectivity, potency, and ability to trap en-
zymes of the PARP family, there is insufficient data favouring the use of
one over another on the basis of efficacy or their on- and off-target ef-
fects (statements 7.1 and 9.1). However, it is also necessary to pay
special attention to their different metabolic profiles because potentially
relevant pharmacological interactions with concomitant drugs may
require appropriate dose adjustments or drug changes (statement 10.1).

PARP inhibitors have mainly been tested in patients with mCRPC as
they are more active in patients with BRCA mutations. Accordingly,
somatic BRCA status should be assessed in the specific settings in which
it is possible to propose their therapeutic use (statement 2.1). In the



A. Lapini et al.

presence of BRCA1/2 mutations and prescriptive possibility, our pan-
ellists suggest that PARP inhibition should be the preferred treatment
(statement 11.1), although patients harbouring BRCA1/2 variants may
also benefit from platinum-based chemotherapy in the absence of other
therapeutic alternatives (statement 12.1).

Given the role of BRCAI/2 mutations in increasing the risk of
developing cancer, their detection in tumour tissue makes it necessary to
screen mutated patients for germline mutations in order to define the
inherited cancer predisposition of their families (statement 3.1). The
presence of germline mutations does not influence therapeutic choices
in mCRPC patients because there is no difference in the activity of PARP
inhibitors in patients with germinal or somatic BRCA1/2 mutations
(statement 5.1); however, their detection does imply the development of
screening programmes for the patients’ families.

More than 7400 BRCA variants have been classified by the interna-
tional ENIGMA Consortium (Tischkowitz et al., 2019), but the BRCA
Exchange web portal (the largest public source of information con-
cerning BRCA1 and BRCAZ2 variants) lists more than 68,000
(https://brcaexchange.org/). Given this situation, BRCA variants should
be reported cautiously, and it is highly recommended to use stand-
ardised terminology based on recognised and validated systems (the
ENIGMA, IARC or ATCC criteria) (statement 5.2). Moreover, biblio-
graphical references and correlations with clinical risk should be sys-
tematically described in final reports (statement 5.3).

A search for germline BRCA1/2 mutations should be considered in
prostate cancer patients under specific conditions regardless of the
therapeutic implications, and statement 6.1 clearly describes the con-
ditions that may suggest inherited disease. This information is prog-
nostically relevant because a germline BRCA1/2 mutated patient who is
locally treated with curative intent is at high risk of recurrence, and must
be adequately monitored (statement 6.3). Furthermore, healthy subjects
at inherited familial risk who show a BRCA1/2 variant should undergo
systematic PSA screening after the age of 40 years (statement 6.2).

It is clear that the complexity of the issues described above means
that the optimal approach to the management of subjects with BRCA1/2
mutations (whether they are healthy or have prostate cancer) is strictly
related to a multidisciplinary vision of the different diagnostic and
therapeutic strategies (statement 13.2), which should be clearly defined
in diagnostic, therapeutic and assistance algorithms (statement 13.1).

A multidisciplinary approach to prostate cancer patients is essential
not only as a means of making the most of the therapeutic opportunity
offered by PARP inhibitors, but also as a means of managing all of the
implications of an inherited risk of developing cancer and disease
prognosis (Crocetto et al., 2021). The cooperation of medical oncolo-
gists, radiotherapists, urologists and all of the other professionals
involved in the management of prostate cancer patients (geneticists,
psychologists, etc.) is therefore to be encouraged as much as possible.
This is particularly true because the future possibility of detecting the
real prevalence of germline BRCA mutations could substantially change
clinical practice and improve our ability to propose a tailored approach
to a larger number of patients.

As emphasised above, the use of PARP inhibitors in prostate cancer
patients has led to the unprecedented opportunity of tailoring thera-
peutic strategies, but has also given rise to new challenges for clinicians
who, in the absence of clear evidence, need to be supported in their
everyday clinical practice. A number of consensus documents based on
experts’ opinions and suggestions (Russo et al., 2022; Gillessen et al.,
2022) have recently attempted to clarify critical issues relating to the
assessment of BRCA mutations and the optimal use of PARP inhibitors in
prostate cancer patients but, unlike us, these experts did not use a formal
consensus methodology to develop their recommendations.

The possibility that even just one DDR alteration is present in a
prostate cancer patient opens up a large and increasingly attractive field
of future research. The economic implications of DDR gene detection
tests and the prescription of PARP inhibitors are being evaluated
because of their impact on public health prevention, monitoring, and
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treatment policies. It has been confirmed that genomic test-directed
olaparib is preferable to standard care for mCRPC patients with one of
the 15 DDR alterations tested in the PROFOUND trial (Su et al., 2021).
Similarly, a study conducted in the United States has assessed the eco-
nomic value of knowing the BRCA status of patients with low-risk
localised disease, and provided short- and long-term evidence in
favour of BRCA testing for the purposes of early screening and opti-
mising treatment (Oh et al., 2023).

Another research line is the potential interplay between BRCA and
hormonal receptor machinery. It is known that estrogen signalling is
involved in the carcinogenesis and progression of prostate cancer
(Bonkhoff, 2018), although the exact mechanisms involved are still
unclear (Di Zazzo et al., 2016; Di Zazzo et al., 2018). Interestingly,
BRCAI1 inhibits the transcriptional activity of estrogen receptors in
(https,; https,; https,; https,) human prostate cancer cell lines (Fan et al.,
1999) and, although this intriguing association has not yet been fully
interpreted, it merits further investigation in order to evaluate its po-
tential therapeutic activity. Furthermore, the theoretical interplay be-
tween androgen receptors and DDR machinery (Polkinghorn et al.,.
2013) has led to the possibility of combining PARP inhibitors and ARSIs,
which may be active in prostate cancer patients with and without mu-
tations (Agarwal et al., 2023; Chi et al., 2022; Clarke et al., 2022).
However, despite the clear improvement in progression-free survival,
the use of such a combination is still not considered a standard of care.
Furthermore, such studies have become the subject of widespread
debate because of their immature results in terms of overall survival,
different designs, and potential differences in the activity and synergism
of the administered PARP inhibitors (olaparib, niraparib or talazoparib)
and ARSIs (abiraterone or enzalutamide).

5. Conclusions

The role of BRCA1/2 gene mutations in prostate cancer patients has
led to new therapeutic strategies that provide an opportunity to propose
tailored treatments for mCRPC patients. The previously available active
therapeutic agents directly or indirectly targeted androgen receptor
machinery, but PARP inhibitors have a different target and avoid the
risk of cross-resistance with other drugs. However, their availability is
raising new questions concerning the methods and timing of testing, and
the biological material to test. Our panellists discussed the available
evidence regarding these critical issues and drew up their consensus
statements in an attempt to guide clinical practitioners in optimising the
PARP-based management of prostate cancer.

Funding

This work was supported by unconditional grants from Astra Zeneca
and MSD

Declaration of Competing Interest

Alberto Lapini has received fees or honoraria for acting as an advisor
to Medac, Bayer, MSD and Janssen, Orazio Caffo has received fees or
honoraria for acting as speaker or as an advisor to AAA, Astellas, Astra
Zeneca, Bayer, Ipsen, Janssen, MSD, Pfizer, Giario Natale Conti has
received fees or honoraria for acting as an advisor to Janssen, Astellas,
Bayer, Recordati, MSD, Astrazeneca and Ipsen, Giovanni Luigi Pappa-
gallo has received fees or honoraria for acting as an advisor to AAA,
Astellas, Astrazeneca, Janssen, Marzia Del Re has received fees from
Astellas, AstraZeneca, Celgene, Novartis, Pfizer, BioRad, Janssen,
Sanofi-Aventis, Roche, MSD, Lilly and Ipsen; and honoraria for acting as
an advisor to Astra Zeneca, MSD, Ipsen, Janssen, Sanofi-Aventis, and
Amgen, Francesca Castiglione has received fees from AstraZeneca,
Novartis, Roche, MSD, GSK, and honoraria for acting as an advisor to
Astra Zeneca, MSD, and Amgen, Matteo Brunelli has received fees from
MSD, Janssen, Genactis, NTP, Oncotech, Roberto Iacovelli has received



A. Lapini et al.

fees or honoraria for acting as an advisor to Astellas, BMS, EISAL IPSEN,
Janssen, MSD, Novartis, Pfizer, Sanofi. Consultant for Astellas, EISAI,
MSD, Pfizer, Ugo De Giorgi received honoraria for advisory boards or
speaker fees for Pfizer, BMS, MSD, PharmaMar, Astellas, Bayer, Ipsen,
Roche, Novartis, Clovis, GSK, AstraZeneca, institutional research grants
from AstraZeneca, Sanofi and Roche, Sergio Bracarda has received fees
or honoraria for acting as an advisor from or steering committee mem-
ber from AAA, Astellas, AstraZeneca, Bayer, BMS, Janssen, Ipsen, Merck,
MSD, Pfizer, Roche, Sanofi. The other authors did not have conflicts of
interest to be declared.

References

Abida, W., Campbell, D., Patnaik, A., Shapiro, J.D., Sautois, B., Vogelzang, N.J., Voog, E.
G., Bryce, A.H., McDermott, R., Ricci, F., Rowe, J., Zhang, J., Piulats, J.M., Fizazi, K.,
Merseburger, A.S., Higano, C.S., Krieger, L.E., Ryan, C.J., Feng, F.Y., Simmons, A.D.,
Loehr, A., Despain, D., Dowson, M., Green, F., Watkins, S.P., Golsorkhi, T.,
Chowdhury, S., 2020a. Non-BRCA DNA damage repair gene alterations and response
to the PARP inhibitor rucaparib in metastatic castration-resistant prostate cancer:
analysis from the phase II TRITON2 study. Clin. Cancer Res. 26 (11), 2487-2496.

Abida, W., Patnaik, A., Campbell, D., Shapiro, J., Bryce, A.H., McDermott, R., Sautois, B.,
Vogelzang, N.J., Bambury, R.M., Voog, E., Zhang, J., Piulats, J.M., Ryan, C.J.,
Merseburger, A.S., Daugaard, G., Heidenreich, A., Fizazi, K., Higano, C.S., Krieger, L.
E., Sternberg, C.N., Watkins, S.P., Despain, D., Simmons, A.D., Loehr, A.,

Dowson, M., Golsorkhi, T., Chowdhury, S., investigators, T., 2020b. Rucaparib in
men with metastatic castration-resistant prostate cancer harboring a BRCA1 or
BRCAZ2 gene alteration. J. Clin. Oncol. 38 (32), 3763-3772.

Agarwal, N., Azad, A., Carles, J., Fay, A.P., Matsubara, N., Heinrich, D., Szczylik, C., De
Giorgi, U., Joung, J.Y., Fong, P.C.C., Voog, E., Jones, R.J., Shore, N.D., Dunshee, C.,
Zschaebitz, S., Lin, X., Healy, C.G., Di Santo, N., Zohren, F., Fizazi, K., 2023.
TALAPRO-2: phase 3 study of talazoparib (TALA) + enzalutamide (ENZA) versus
placebo (PBO) + ENZA as first-line (1L) treatment in patients (pts) with metastatic
castration-resistant prostate cancer (mCRPC). J. Clin. Oncol. 41, 6.

Antolin, A.A., Ameratunga, M., Banerji, U., Clarke, P.A., Workman, P., Al-Lazikani, B.,
2020. The kinase polypharmacology landscape of clinical PARP inhibitors. Sci. Rep.
10 (1), 2585.

Armenia, J., Wankowicz, S.A.M., Liu, D., Gao, J., Kundra, R., Reznik, E., Chatila, W.K.,
Chakravarty, D., Han, G.C., Coleman, I., Montgomery, B., Pritchard, C.,

Morrissey, C., Barbieri, C.E., Beltran, H., Sboner, A., Zafeiriou, Z., Miranda, S.,
Bielski, C.M., Penson, A.V., Tolonen, C., Huang, F.W., Robinson, D., Wu, Y.M.,
Lonigro, R., Garraway, L.A., Demichelis, F., Kantoff, P.W., Taplin, M.E., Abida, W.,
Taylor, B.S., Scher, H.I., Nelson, P.S., de Bono, J.S., Rubin, M.A., Sawyers, C.L.,
Chinnaiyan, A.M., Team, P.S.C.I.P.C.D., Schultz, N., Van Allen, E.M., 2018. The long
tail of oncogenic drivers in prostate cancer. Nat. Genet. 50 (5), 645-651.

Bonkhoff, H., 2018. Estrogen receptor signaling in prostate cancer: implications for
carcinogenesis and tumor progression. Prostate 78 (1), 2-10.

Bova, G.S., Partin, A.W., Isaacs, S.D., Carter, B.S., Beaty, T.L., Isaacs, W.B., Walsh, P.C.,
1998. Biological aggressiveness of hereditary prostate cancer: long-term evaluation
following radical prostatectomy. J. Urol. 160, 660-663.

Breast Cancer Linkage, C., 1999. Cancer risks in BRCA2 mutation carriers. J. Natl. Cancer
Inst. 91 (15), 1310-1316.

Cancer Genome Atlas Research, N., 2015. The molecular taxonomy of primary prostate
cancer. Cell 163 (4), 1011-1025.

Capoluongo, E., Ellison, G., Lopez-Guerrero, J.A., Penault-Llorca, F., Ligtenberg, M.J.L.,
Banerjee, S., Singer, C., Friedman, E., Markiefka, B., Schirmacher, P., Buttner, R., van
Asperen, C.J., Ray-Coquard, 1., Endris, V., Kamel-Reid, S., Percival, N., Bryce, J.,
Rothlisberger, B., Soong, R., de Castro, D.G., 2017. Guidance statement On BRCA1/2
Tumor Testing in Ovarian Cancer Patients. Semin Oncol. 44 (3), 187-197.

Carter, B.S., Beaty, T.H., Steinberg, G.D., Childs, B., Walsh, P.C., 1992. Mendelian
inheritance of familial prostate cancer. Proc. Natl. Acad. Sci. USA 89 (8), 3367-3371.

Castro, E., Goh, C., Leongamornlert, D., Saunders, E., Tymrakiewicz, M., Dadaev, T.,
Govindasami, K., Guy, M., Ellis, S., Frost, D., Bancroft, E., Cole, T., Tischkowitz, M.,
Kennedy, M.J., Eason, J., Brewer, C., Evans, D.G., Davidson, R., Eccles, D.,
Porteous, M.E., Douglas, F., Adlard, J., Donaldson, A., Antoniou, A.C., Kote-Jarai, Z.,
Easton, D.F., Olmos, D., Eeles, R., 2015. Effect of BRCA mutations on metastatic
relapse and cause-specific survival after radical treatment for localised prostate
cancer. Eur. Urol. 68 (2), 186-193.

Castro, E., Goh, C., Olmos, D., Saunders, E., Leongamornlert, D., Tymrakiewicz, M.,
Mahmud, N., Dadaev, T., Govindasami, K., Guy, M., Sawyer, E., Wilkinson, R.,
Ardern-Jones, A., Ellis, S., Frost, D., Peock, S., Evans, D.G., Tischkowitz, M., Cole, T.,
Davidson, R., Eccles, D., Brewer, C., Douglas, F., Porteous, M.E., Donaldson, A.,
Dorkins, H., Izatt, L., Cook, J., Hodgson, S., Kennedy, M.J., Side, L.E., Eason, J.,
Murray, A., Antoniou, A.C., Easton, D.F., Kote-Jarai, Z., Eeles, R., 2013. Germline
BRCA mutations are associated with higher risk of nodal involvement, distant
metastasis, and poor survival outcomes in prostate cancer. J. Clin. Oncol. 31 (14),
1748-1757.

Chen, H., Luthra, R., Goswami, R.S., Singh, R.R., Roy-Chowdhuri, S., 2015. Analysis of
pre-analytic factors affecting the success of clinical next-generation sequencing of
solid organ malignancies. Cancers 7 (3), 1699-1715.

Cheng, H.H., Pritchard, C.C., Boyd, T., Nelson, P.S., Montgomery, B., 2016. Biallelic
inactivation of BRCA2 in platinum-sensitive metastatic castration-resistant prostate
cancer. Eur. Urol. 69 (6), 992-995.

Critical Reviews in Oncology / Hematology 184 (2023) 103959

Chi, K.N., Rathkopf, D.E., Smith, M.R., Efstathiou, E., Attard, A., Olmos, D., Lee, J.Y.,
Small, E.J., Gomes, A.J., Roubaud, G., Saad, M., Zurawski, B., Sakalo, V., Mason, G.,
del Corral,A, Wang, Wu, G.C., Diorio, D., Mennicke Lopez- Gitlitz, B., Sandhu, A., S.
K, 2022. J. Clin. Oncol. 40, 6_suppl, 12-12.

Clarke, N.W., Armstrong, A.J., Thiery-Vuillemin, A., Oya, M., Shore, N., Loredo, E.,
Procopio, G., de Menezes, J., Girotto, G., Arslan, C., Mehra, N., Parnis, F., Brown, E.,
Schliirmann, F., Joung, J.Y., Sugimoto, M., Virizuela, J.A., Desai, C., Kang, J.,
Saad, F., for the PROpel Investigators, 2022. Abiraterone and olaparib for metastatic
castration-resistant prostate cancer. NEJM Evid. 1, 9.

Cornford, P., van den Bergh, R.C.N., Briers, E., Van den Broeck, T., Cumberbatch, M.G.,
De Santis, M., Fanti, S., Fossati, N., Gandaglia, G., Gillessen, S., Grivas, N.,
Grummet, J., Henry, A.M., der Kwast, T.H.V., Lam, T.B., Lardas, M., Liew, M.,
Mason, M.D., Moris, L., Oprea-Lager, D.E., der Poel, H.G.V., Rouviere, O., Schoots, I.
G., Tilki, D., Wiegel, T., Willemse, P.M., Mottet, N., 2021. EAU-EANM-ESTRO-ESUR-
SIOG guidelines on prostate cancer. part ii-2020 update: treatment of relapsing and
metastatic prostate cancer. Eur. Urol. 79 (2), 263-282.

Dasari, S., Tchounwou, P.B., 2014. Cisplatin in cancer therapy: molecular mechanisms of
action. Eur. J. Pharmacol. 740, 364-378.

Crocetto, F., Barone, B., Caputo, V.F., Fontana, M., de Cobelli, O., Ferro, M., 2021. BRCA
germline mutations in prostate cancer: the future is tailored. Diagnostics 11 (5), 908.

de Bono, J., Mateo, J., Fizazi, K., Saad, F., Shore, N., Sandhu, S., Chi, K.N., Sartor, O.,
Agarwal, N., Olmos, D., Thiery-Vuillemin, A., Twardowski, P., Mehra, N., Goessl, C.,
Kang, J., Burgents, J., Wu, 2020. Phase 3 MAGNITUDE study: First results of
niraparib (NIRA) with abiraterone acetate and prednisone (AAP) as first-line therapy
in patients (pts) with metastatic castration-resistant prostate cancer (mCRPC) with
and without homologous recombination repair (HRR) gene alterations. N. Engl. J.
Med. 382 (22), 2091-2102.

de Bono, J.S., Mehra, N., Scagliotti, G.V., Castro, E., Dorff, T., Stirling, A., Stenzl, A.,
Fleming, M.T., Higano, C.S., Saad, F., Buttigliero, C., van Oort, I.M., Laird, A.D.,
Mata, M., Chen, H.C., Healy, C.G., Czibere, A., Fizazi, K., 2021. Talazoparib
monotherapy in metastatic castration-resistant prostate cancer with DNA repair
alterations (TALAPRO-1): an open-label, phase 2 trial. Lancet Oncol. 22 (9),
1250-1264.

Di Zazzo, E., Galasso, G., Giovannelli, P., Di Donato, M., Castoria, G., 2018. Estrogens
and their receptors in prostate cancer: therapeutic implications. Front Oncol. 8:2.

Di Zazzo, E., Galasso, G., Giovannelli, P., Di Donato, M., Di Santi, A., Cernera, G.,
Rossi, V., Abbondanza, C., Moncharmont, B., Sinisi, A.A., Castoria, G., Migliaccio, A.,
2016. Prostate cancer stem cells: the role of androgen and estrogen receptors.
Oncotarget 7 (1), 193-208.

Epstein, J.I., Allsbrook Jr., W.C., Amin, M.B., Egevad, L.L., Committee, I.G., 2005. The
2005 International Society of Urological Pathology (ISUP) consensus conference on
gleason grading of prostatic carcinoma. Am. J. Surg. Pathol. 29 (9), 1228-1242.

Fan, S., Wang, J., Yuan, R., Ma, Y., Meng, Q., Erdos, M.R., Pestell, R.G., Yuan, F.,
Auborn, K.J., Goldberg, 1.D., Rosen, E.M., 1999. BRCAL1 inhibition of estrogen
receptor signaling in transfected cells. Science 284 (5418), 1354-1356.

Fitch, K., Bernstein, S.J., Aguilar, M.D., Burnand, B., LaCalle, J.R., Lazaro, P., van het
Loo, McDonnell, M., Vader, J., Kahan, J., J.P, 2001. The RAND/UCLA
appropriateness method user’s manual. RAND Corporation, Santa Monica (CA).

Gallagher, D.J., Gaudet, M.M., Pal, P., Kirchhoff, T., Balistreri, L., Vora, K., Bhatia, J.,
Stadler, Z., Fine, S.W., Reuter, V., Zelefsky, M., Morris, M.J., Scher, H.I., Klein, R.J.,
Norton, L., Eastham, J.A., Scardino, P.T., Robson, M.E., Offit, K., 2010. Germline
BRCA mutations denote a clinicopathologic subset of prostate cancer. Clin. Cancer
Res. 16 (7), 2115-2121.

Gallego, D., Bueno, S., 2014. Exploring the application of the Delphi method as a
forecasting tool in Information Systems and Technologies research. Technol. Anal.
Strateg. Manag. 26, 13.

Gandaglia, G., Abdollah, F., Schiffmann, J., Trudeau, V., Shariat, S.F., Kim, S.P.,
Perrotte, P., Montorsi, F., Briganti, A., Trinh, Q.D., Karakiewicz, P.I., Sun, M., 2014.
Distribution of metastatic sites in patients with prostate cancer: a population- based
analysis. Prostate 74 (2), 210-216.

Gillessen, S., Armstrong, A., Attard, G., Beer, T.M., Beltran, H., Bjartell, A., Bossi, A.,
Briganti, A., Bristow, R.G., Bulbul, M., Caffo, O., Chi, K.N., Clarke, C.S., Clarke, N.,
Davis, 1.D., de Bono, J.S., Duran, 1., Eeles, R., Efstathiou, E., Efstathiou, J., Ekeke, O.
N., Evans, C.P., Fanti, S., Feng, F.Y., Fizazi, K., Frydenberg, M., George, D., Gleave,
M., Halabi, S, Heinrich, D., Higano, C., Hofman, M.S., Hussain, M., James, N., Jones,
R., Kanesvaran, R., Khauli, R.B., Klotz, L., Leibowitz, R., Logothetis, C., Maluf, F.,
Millman, R., Morgans, A.K., Morris, M.J., Mottet, N., Mrabti, H., Murphy, D.G.,
Murthy, V., Oh, W.K., Ost, P., O’Sullivan, J.M., Padhani, A.R., Parker, C., Poon, D.M.
C., Pritchard, C.C., Rabah, D.M., Rathkopf, D., Reiter, R.E., Rubin, M., Ryan, C.J.,
Saad, F., Sade, J.P., Sartor, O., Scher, H.L,, Shore, N., Skoneczna, 1., Small, E., Smith,
M., Soule, H., Spratt, D.E., Sternberg, C.N., Suzuki, H., Sweeney, C., Sydes, M.R.,
Taplin, M.E., Tilki, D., Tombal, B., Tiirkeri, L., Uemura, H., Uemura, H., van Oort, I,
Yamoabh, K., Ye, D., Zapatero, A., Omlin, A. 2022. Management of Patients with
Advanced Prostate Cancer: Report from the Advanced Prostate Cancer Consensus
Conference 2021. Eur. Urol., 82(1), 115-141.

Giusti, R.M., Rutter, J.L., Duray, P.H., Freedman, L.S., Konichezky, M., Fisher-
Fischbein, J., Greene, M.H., Maslansky, B., Fischbein, A., Gruber, S.B., Rennert, G.,
Ronchetti, R.D., Hewitt, S.M., Struewing, J.P., Iscovich, J., 2003. A twofold increase
in BRCA mutation related prostate cancer among Ashkenazi Israelis is not associated
with distinctive histopathology. J. Med Genet. 40 (10), 787-792.

Goldgar, D.E., Fields, P., Lewis, C.M., Tran, T.D., Cannon-Albright, L.A., Ward, J.H.,
Swensen, J., Skolnick, M.H., 1994. A large kindred with 17g-linked breast and
ovarian cancer: genetic, phenotypic, and genealogical analysis. J. Natl. Cancer Inst.
86 (3), 200-209.

Gourley, C., Balmana, J., Ledermann, J.A., Serra, V., Dent, R., Loibl, S., Pujade-
Lauraine, E., Boulton, S.J., 2019. Moving from poly (ADP-Ribose) polymerase


http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref1
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref1
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref1
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref1
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref1
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref1
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref1
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref2
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref2
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref2
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref2
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref2
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref2
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref2
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref3
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref3
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref3
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref3
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref3
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref3
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref4
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref4
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref4
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref5
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref5
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref5
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref5
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref5
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref5
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref5
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref5
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref6
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref6
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref7
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref7
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref7
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref8
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref8
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref9
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref9
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref10
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref10
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref10
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref10
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref10
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref11
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref11
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref12
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref12
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref12
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref12
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref12
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref12
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref12
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref13
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref13
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref13
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref13
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref13
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref13
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref13
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref13
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref13
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref14
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref14
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref14
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref15
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref15
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref15
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref16
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref16
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref16
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref16
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref17
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref17
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref17
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref17
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref17
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref18
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref18
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref18
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref18
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref18
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref18
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref18
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref19
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref19
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref20
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref20
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref21
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref21
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref21
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref21
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref21
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref21
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref21
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref22
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref22
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref22
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref22
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref22
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref22
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref23
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref23
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref24
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref24
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref24
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref24
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref25
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref25
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref25
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref26
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref26
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref26
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref27
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref27
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref27
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref28
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref28
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref28
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref28
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref28
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref29
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref29
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref29
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref30
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref30
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref30
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref30
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref31
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref31
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref31
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref31
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref31
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref32
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref32
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref32
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref32
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref33
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref33

A. Lapini et al.

inhibition to targeting DNA repair and DNA damage response in cancer therapy.
J. Clin. Oncol. 37 (25), 2257-2269.

Gustafson, D.H., Shukla, R.K., Delbecq, A., Walster, G.W., 1973. A comparative study of
differences in subjective likelihood estimates made by individuals, interacting
groups, Delphi groups, and nominal groups. Organ. Behav. Hum. Perform. 9 (2), 12.

Hager, S., Ackermann, C.J., Joerger, M., Gillessen, S., Omlin, A., 2016. Anti-tumour
activity of platinum compounds in advanced prostate cancer-a systematic literature
review. Ann. Oncol. 27 (6), 975-984.

Hampel, H., Bennett, R.L., Buchanan, A., Pearlman, R., Wiesner, G.L., Guideline
Development Group, A.C.0.M.G, Genomics Professional, Guidelines, C, P., National
Society of Genetic Counselors Practice Guidelines, C, 2015. A practice guideline from
the American College of Medical Genetics and Genomics and the National Society of
Genetic Counselors: referral indications for cancer predisposition assessment. Genet.
Med. 17 (1), 70-87.

Hussain, M., Corcoran, C., Sibilla, C., Fizazi, K., Saad, F., Shore, N., Sandhu, S., Mateo, J.,
Olmos, D., Mehra, N., Kolinsky, M.P., Roubaud, G., Ozguroglu, M., Matsubara, N.,
Gedye, C., Choi, Y.D., Padua, C., Kohlmann, A., Huisden, R., Elvin, J.A., Kang, J.,
Adelman, C.A., Allen, A., Poehlein, C., de Bono, J., 2022. Tumor genomic testing for
>4,000 men with metastatic castration-resistant prostate cancer in the Phase III Trial
PROfound (Olaparib). Clin. Cancer Res. 28 (8), 1518-1530.

Hussain, M., Mateo, J., Fizazi, K., Saad, F., Shore, N., Sandhu, S., Chi, K.N., Sartor, O.,
Agarwal, N., Olmos, D., Thiery-Vuillemin, A., Twardowski, P., Roubaud, G.,
Ozguroglu, M., Kang, J., Burgents, J., Gresty, C., Corcoran, C., Adelman, C.A., de
Bono, J., Investigators, P.R.T., 2020. Survival with olaparib in metastatic castration-
resistant prostate cancer. N. Engl. J. Med. 383 (24), 2345-2357.

Jones, J., Hunter, D., 1995. Consensus methods for medical and health services research.
BMJ 311 (7001), 376-380.

Jonsson, P., Bandlamudi, C., Cheng, M.L., Srinivasan, P., Chavan, S.S., Friedman, N.D.,
Rosen, E.Y., Richards, A.L., Bouvier, N., Selcuklu, S.D., Bielski, C.M., Abida, W.,
Mandelker, D., Birsoy, O., Zhang, L., Zehir, A., Donoghue, M.T.A., Baselga, J.,
Offit, K., Scher, H.I., O’Reilly, E.M., Stadler, Z.K., Schultz, N., Socci, N.D., Viale, A.,
Ladanyi, M., Robson, M.E., Hyman, D.M., Berger, M.F., Solit, D.B., Taylor, B.S.,
2019. Tumour lineage shapes BRCA-mediated phenotypes. Nature 571 (7766),
576-579.

Kaplan, M.F., 1987. The influencing process in group decision making. In: Hendrick, C.
(Ed.), Review of Personality and Social Psychology, Group Processes.

Kokkat, T.J., Patel, M.S., McGarvey, D., LiVolsi, V.A., Baloch, Z.W., 2013. Archived
formalin-fixed paraffin-embedded (FFPE) blocks: a valuable underexploited resource
for extraction of DNA, RNA, and protein. Biopreserv Biobank 11 (2), 101-106.

Kote-Jarai, Z., Leongamornlert, D., Saunders, E., Tymrakiewicz, M., Castro, E.,
Mahmud, N., Guy, M., Edwards, S., O’Brien, L., Sawyer, E., Hall, A., Wilkinson, R.,
Dadaev, T., Goh, C., Easton, D., Collaborators, U., Goldgar, D., Eeles, R., 2011.
BRCA2 is a moderate penetrance gene contributing to young-onset prostate cancer:
implications for genetic testing in prostate cancer patients. Br. J. Cancer 105 (8),
1230-1234.

Lange, E.M., Salinas, C.A., Zuhlke, K.A., Ray, A.M., Wang, Y., Lu, Y., Ho, L.A., Luo, J.,
Cooney, K.A., 2012. Early onset prostate cancer has a significant genetic component.
Prostate 72 (2), 147-156.

Leongamornlert, D., Mahmud, N., Tymrakiewicz, M., Saunders, E., Dadaev, T., Castro, E.,
Goh, C., Govindasami, K., Guy, M., O’Brien, L., Sawyer, E., Hall, A., Wilkinson, R.,
Easton, D., Collaborators, U., Goldgar, D., Eeles, R., Kote-Jarai, Z., 2012. Germline
BRCA1 mutations increase prostate cancer risk. Br. J. Cancer 106 (10), 1697-1701.

Lovf, M., Zhao, S., Axcrona, U., Johannessen, B., Bakken, A.C., Carm, K.T., Hoff, A.M.,
Myklebost, O., Meza-Zepeda, L.A., Lie, A.K., Axcrona, K., Lothe, R.A., Skotheim, R.I.,
2019. Multifocal primary prostate cancer exhibits high degree of genomic
heterogeneity. Eur. Urol. 75 (3), 498-505.

Mateo, J., Carreira, S., Sandhu, S., Miranda, S., Mossop, H., Perez-Lopez, R., Nava, R.D.,
Robinson, D., Omlin, A., Tunariu, N., Boysen, G., Porta, N., Flohr, P., Gillman, A.,
Figueiredo, 1., Paulding, C., Seed, G., Jain, S., Ralph, C., Protheroe, A., Hussain, S.,
Jones, R., Elliott, T., McGovern, U., Bianchini, D., Goodall, J., Zafeiriou, Z.,
Williamson, C.T., Ferraldeschi, R., Riisnaes, R., Ebbs, B., Fowler, G., Roda, D.,
Yuan, W., Wy, Y.M,, Cao, X., Brough, R., Pemberton, H., A’Hern, R., Swain, A.,
Kunju, L.P., Eeles, R., Attard, G., Lord, C.J., Ashworth, A., Rubin, M.A., Knudsen, K.
E., Feng, F.Y., Chinnaiyan, A.M., Hall, E., de Bono, J.S., 2015. DNA-repair defects
and olaparib in metastatic prostate cancer. N. Engl. J. Med. 373 (18), 1697-1708.

Mateo, J., Porta, N., Bianchini, D., McGovern, U., Elliott, T., Jones, R., Syndikus, I.,
Ralph, C., Jain, S., Varughese, M., Parikh, O., Crabb, S., Robinson, A., McLaren, D.,
Birtle, A., Tanguay, J., Miranda, S., Figueiredo, I., Seed, G., Bertan, C., Flohr, P.,
Ebbs, B., Rescigno, P., Fowler, G., Ferreira, A., Riisnaes, R., Pereira, R., Curcean, A.,
Chandler, R., Clarke, M., Gurel, B., Crespo, M., Nava Rodrigues, D., Sandhu, S.,
Espinasse, A., Chatfield, P., Tunariu, N., Yuan, W., Hall, E., Carreira, S., de Bono, J.
S., 2020a. Olaparib in patients with metastatic castration-resistant prostate cancer
with DNA repair gene aberrations (TOPARP-B): a multicentre, open-label,
randomised, phase 2 trial. Lancet Oncol. 21 (1), 162-174.

Mateo, J., Seed, G., Bertan, C., Rescigno, P., Dolling, D., Figueiredo, I., Miranda, S., Nava
Rodrigues, D., Gurel, B., Clarke, M., Atkin, M., Chandler, R., Messina, C.,
Sumanasuriya, S., Bianchini, D., Barrero, M., Petermolo, A., Zafeiriou, Z., Fontes, M.,
Perez-Lopez, R., Tunariu, N., Fulton, B., Jones, R., McGovern, U., Ralph, C.,
Varughese, M., Parikh, O., Jain, S., Elliott, T., Sandhu, S., Porta, N., Hall, E.,
Yuan, W., Carreira, S., de Bono, J.S., 2020b. Genomics of lethal prostate cancer at
diagnosis and castration resistance. J. Clin. Investig. 130 (4), 1743-1751.

Matsubara, N., Bono, J.S.D., Olmos, D., Procopio, G., Kawakami, S., Urun, Y., Alphen, R.
Jv, Flechon, A., Carducci, M.A., Choi, Y.D., Hotte, S.J., Korbenfeld, E.P., Kramer, G.,
Agarwal, N., Dearden, S., Gresty, C., Kang, J., Poehlein, C.H., Harrington, E.,
Hussain, M.H.A., 2021. Olaparib efficacy in patients with metastatic castration-
resistant prostate cancer (mCRPC) carrying circulating tumor (ct) DNA alterations in

11

Critical Reviews in Oncology / Hematology 184 (2023) 103959

BRCA1, BRCA2 or ATM: results from the PROfound study. J. Clin. Oncol. 39 (6_
suppl), 27.

Mersch, J., Jackson, M.A., Park, M., Nebgen, D., Peterson, S.K., Singletary, C., Arun, B.K.,
Litton, J.K., 2015. Cancers associated with BRCA1 and BRCA2 mutations other than
breast and ovarian. Cancer 121 (2), 269-275.

Miki, Y., Swensen, J., Shattuck-Eidens, D., Futreal, P.A., Harshman, K., Tavtigian, S.,
Liu, Q., Cochran, C., Bennett, L.M., Ding, W., et al., 1994. A strong candidate for the
breast and ovarian cancer susceptibility gene BRCA1. Science 266 (5182), 66-71.

Mohyuddin, G.R., Aziz, M., Britt, A., Wade, L., Sun, W., Baranda, J., Al-Rajabi, R.,
Saeed, A., Kasi, A., 2020. Similar response rates and survival with PARP inhibitors
for patients with solid tumors harboring somatic versus Germline BRCA mutations: a
meta-analysis and systematic review. BMC Cancer 20 (1), 507.

Mottet, N., van den Bergh, R.C.N., Briers, E., Van den Broeck, T., Cumberbatch, M.G., De
Santis, M., Fanti, S., Fossati, N., Gandaglia, G., Gillessen, S., Grivas, N., Grummet, J.,
Henry, A.M., van der Kwast, T.H., Lam, T.B., Lardas, M., Liew, M., Mason, M.D.,
Moris, L., Oprea-Lager, D.E., van der Poel, H.G., Rouviere, O., Schoots, I.G., Tilki, D.,
Wiegel, T., Willemse, P.M., Cornford, P., 2021. EAU-EANM-ESTRO-ESUR-SIOG
Guidelines on Prostate Cancer-2020 update. Part 1: screening, diagnosis, and local
treatment with curative intent. Eur. Urol. 79 (2), 243-262.

Murai, J., Huang, S.Y., Das, B.B., Renaud, A., Zhang, Y., Doroshow, J.H., Ji, J.,
Takeda, S., Pommier, Y., 2012. Trapping of PARP1 and PARP2 by Clinical PARP
Inhibitors. Cancer Res. 72 (21), 5588-5599.

Murthy, P., Muggia, F., 2019. PARP inhibitors: clinical development, emerging
differences, and the current therapeutic issues. Cancer Drug Resist. 2 (3), 665-679.

NCCN, 2022. Clinical practice guidelines in oncology. Prostate Cancer (Version 1.2022).
https://www.ncen.org/professionals/physician_gls/pdf/prostate.pdf.

Oh, M., McBride, A., Bhattacharjee, S., Slack, M., Jeter, J., Abraham, 1., 2023. Economic
value of knowing BRCA status: BRCA testing for prostate cancer prevention and
optimal treatment. Expert Rev. Pharm. Outcomes Res. 23 (3), 297-307.

Page, E.C., Bancroft, E.K., Brook, M.N., Assel, M., Hassan Al Battat, M., Thomas, S.,
Taylor, N., Chamberlain, A., Pope, J., Raghallaigh, H.N., Evans, D.G., Rothwell, J.,
Maehle, L., Grindedal, E.M., James, P., Mascarenhas, L., McKinley, J., Side, L.,
Thomas, T., van Asperen, C., Vasen, H., Kiemeney, L.A., Ringelberg, J., Jensen, T.D.,
Osther, P.J.S., Helfand, B.T., Genova, E., Oldenburg, R.A., Cybulski, C.,
Wokolorczyk, D., Ong, K.R., Huber, C., Lam, J., Taylor, L., Salinas, M.,
Feliubadalo, L., Oosterwijk, J.C., van Zelst-Stams, W., Cook, J., Rosario, D.J.,
Domchek, S., Powers, J., Buys, S., O'Toole, K., Ausems, M., Schmutzler, R.K.,
Rhiem, K., Izatt, L., Tripathi, V., Teixeira, M.R., Cardoso, M., Foulkes, W.D.,
Aprikian, A., van Randeraad, H., Davidson, R., Longmuir, M., Ruijs, M.W.G.,
Helderman van den Enden, A., Adank, M., Williams, R., Andrews, L., Murphy, D.G.,
Halliday, D., Walker, L., Liljegren, A., Carlsson, S., Azzabi, A., Jobson, 1., Morton, C.,
Shackleton, K., Snape, K., Hanson, H., Harris, M., Tischkowitz, M., Taylor, A.,
Kirk, J., Susman, R., Chen-Shtoyerman, R., Spigelman, A., Pachter, N., Ahmed, M.,
Ramon, Y.C.T., Zgajnar, J., Brewer, C., Gadea, N., Brady, A.F., van Os, T.,
Gallagher, D., Johannsson, O., Donaldson, A., Barwell, J., Nicolai, N., Friedman, E.,
Obeid, E., Greenhalgh, L., Murthy, V., Copakova, L., Saya, S., McGrath, J., Cooke, P.,
Ronlund, K., Richardson, K., Henderson, A., Teo, S.H., Arun, B., Kast, K., Dias, A.,
Aaronson, N.K., Ardern-Jones, A., Bangma, C.H., Castro, E., Dearnaley, D., Eccles, D.
M., Tricker, K., Eyfjord, J., Falconer, A., Foster, C., Gronberg, H., Hamdy, F.C.,
Stefansdottir, V., Khoo, V., Lindeman, G.J., Lubinski, J., Axcrona, K.,

Mikropoulos, C., Mitra, A., Moynihan, C., Rennert, G., Suri, M., Wilson, P.,
Dudderidge, T., Collaborators, 1.S., Offman, J., Kote-Jarai, Z., Vickers, A., Lilja, H.,
Eeles, R.A., 2019. Interim results from the IMPACT study: evidence for prostate-
specific antigen screening in BRCA2 mutation carriers. Eur. Urol. 76 (6), 831-842.

Pettitt, S.J., Krastev, D.B., Brandsma, I., Drean, A., Song, F., Aleksandrov, R., Harrell, M.
1., Menon, M., Brough, R., Campbell, J., Frankum, J., Ranes, M., Pemberton, H.N.,
Rafiq, R., Fenwick, K., Swain, A., Guettler, S., Lee, J.M., Swisher, E.M., Stoynov, S.,
Yusa, K., Ashworth, A., Lord, C.J., 2018. Genome-wide and high-density CRISPR-
Cas9 screens identify point mutations in PARP1 causing PARP inhibitor resistance.
Nat. Commun. 9 (1), 1849.

Polkinghorn, W.R., Parker, J.S., Lee, M.X., Kass, E.M., Spratt, D.E., Iaquinta, P.J.,
Arora, V.K., Yen, W.F., Cai, L., Zheng, D., Carver, B.S., Chen, Y., Watson, P.A.,
Shah, N.P., Fujisawa, S., Goglia, A.G., Gopalan, A., Hieronymus, H., Wongvipat, J.,
Scardino, P.T., Zelefsky, M.J., Jasin, Chaudhuri, M., Powell, J., Sawyers, C.L, S.N.,
2013. Androgen receptor signaling regulates DNA repair in prostate cancers. Cancer
Discov. 3 (11), 1245-1253.

Pomerantz, M.M., Spisak, S., Jia, L., Cronin, A.M., Csabai, ., Ledet, E., Sartor, A.O.,
Rainville, I., O’Connor, E.P., Herbert, Z.T., Szallasi, Z., Oh, W.K., Kantoff, P.W.,
Garber, J.E., Schrag, D., Kibel, A.S., Freedman, M.L., 2017. The association between
germline BRCA2 variants and sensitivity to platinum-based chemotherapy among
men with metastatic prostate cancer. Cancer 123 (18), 3532-3539.

Pritchard, C.C., Mateo, J., Walsh, MLF., De Sarkar, N., Abida, W., Beltran, H.,

Garofalo, A., Gulati, R., Carreira, S., Eeles, R., Elemento, O., Rubin, M.A.,
Robinson, D., Lonigro, R., Hussain, M., Chinnaiyan, A., Vinson, J., Filipenko, J.,
Garraway, L., Taplin, M.E., AlDubayan, S., Han, G.C., Beightol, M., Morrissey, C.,
Nghiem, B., Cheng, H.H., Montgomery, B., Walsh, T., Casadei, S., Berger, M.,
Zhang, L., Zehir, A., Vijai, J., Scher, H.L., Sawyers, C., Schultz, N., Kantoff, P.W.,
Solit, D., Robson, M., Van Allen, E.M., Offit, K., de Bono, J., Nelson, P.S., 2016.
Inherited DNA-repair gene mutations in men with metastatic prostate cancer.

N. Engl. J. Med. 375 (5), 443-453.

Rawla, P., 2019. Epidemiology of prostate cancer. World J. Oncol. 10 (2), 63-89.

Richards, S., Aziz, N., Bale, S., Bick, D., Das, S., Gastier-Foster, J., Grody, W.W.,
Hegde, M., Lyon, E., Spector, E., Voelkerding, K., Rehm, H.L., Committee, A.L.Q.A.,
2015. Standards and guidelines for the interpretation of sequence variants: a joint
consensus recommendation of the American College of Medical Genetics and
Genomics and the Association for Molecular Pathology. Gene. Med. 17 (5), 405-424.


http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref33
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref33
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref34
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref34
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref34
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref35
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref35
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref35
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref36
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref36
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref36
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref36
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref36
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref36
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref37
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref37
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref37
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref37
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref37
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref37
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref38
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref38
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref38
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref38
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref38
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref39
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref39
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref40
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref40
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref40
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref40
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref40
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref40
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref40
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref41
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref41
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref42
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref42
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref42
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref43
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref43
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref43
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref43
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref43
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref43
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref44
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref44
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref44
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref45
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref45
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref45
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref45
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref46
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref46
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref46
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref46
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref47
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref47
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref47
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref47
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref47
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref47
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref47
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref47
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref47
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref48
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref48
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref48
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref48
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref48
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref48
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref48
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref48
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref48
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref49
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref49
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref49
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref49
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref49
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref49
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref49
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref50
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref50
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref50
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref50
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref50
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref50
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref50
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref51
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref51
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref51
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref52
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref52
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref52
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref53
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref53
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref53
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref53
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref54
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref54
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref54
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref54
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref54
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref54
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref54
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref55
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref55
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref55
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref56
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref56
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref57
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref57
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref57
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref58
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref59
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref59
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref59
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref59
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref59
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref59
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref60
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref60
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref60
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref60
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref60
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref60
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref61
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref61
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref61
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref61
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref61
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref62
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref62
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref62
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref62
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref62
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref62
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref62
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref62
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref62
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref63
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref64
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref64
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref64
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref64
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref64

A. Lapini et al.

Robinson, D., Allen, Van, Wu, E.M., Schultz, Y.M., Lonigro, N., Mosquera, R.J.,
Montgomery, J.M., Taplin, B., Pritchard, M.E., Attard, C.C., Beltran, G., Abida, H.,
Bradley, W., Vinson, R.K., Cao, J., Vats, X., Kunju, P., Hussain, L.P., Feng, M.,
Tomlins, F.Y., Cooney, S.A., Smith, K.A., Brennan, D.C., Siddiqui, C., Mehra, J.,
Chen, R., Rathkopf, Y., Morris, D.E., Solomon, M.J., Durack, S.B., Reuter, J.C.,
Gopalan, V.E., Gao, A., Loda, J., Lis, M., Bowden, R.T., Balk, M., Gaviola, S.P.,
Sougnez, G., Gupta, C., Yu, M., Mostaghel, E.Y., Cheng, E.A., Mulcahy, H.H.,

True, H., Plymate, L.D., Dvinge, S.R., Ferraldeschi, H., Flohr, R., Miranda, P.,
Zafeiriou, S., Tunariu, Z., Mateo, N., Perez-Lopez, J., Demichelis, R., Robinson, F.,
Schiffman, B.D., Nanus, M., Tagawa, D.M., Sigaras, S.T., Eng, A., Elemento, K.W.,
Sboner, O., Heath, A., Scher, E.I., Pienta, H.I., Kantoff, K.J., de Bono, P., Rubin, J.S.,
Nelson, M.A., Garraway, P.S., Sawyers, L.A., Chinnaiyan, C.L., A.M, 2015.
Integrative clinical genomics of advanced prostate cancer. Cell 161 (5), 1215-1228.

Rowe, G., Wright, G., 2001. Expert opinions in forecasting: role of the Delphi technique.
In: Armstrong, J.S. (Ed.), Principles of Forecasting. Kluwer Academic Press.

Russo, A., Incorvaia, L., Capoluongo, E., Tagliaferri, P., Gori, S., Cortesi, L., Genuardi, M.,
Turchetti, D., De Giorgi, U., Di Maio, M., Barberis, M., Dessena, M., Del Re,M, Lapini,
Luchini, A., Jereczek-Fossa, C., Sapino, B.A., Cinieri, A., Italian Scientific
Societies, S., 2022. Implementation of preventive and predictive BRCA testing in
patients with breast, ovarian, pancreatic, and prostate cancer: a position paper of
Italian Scientific Societies. ESMO Open 7 (3), 100459.

Sailer, V., Schiffman, M.H., Kossai, M., Cyrta, J., Beg, S., Sullivan, B., Pua, B.B., Lee, K.S.,
Talenfeld, A.D., Nanus, D.M., Tagawa, S.T., Robinson, B.D., Rao, R.A., Pauli, C.,
Bareja, R., Beltran, L.S., Sigaras, A., Eng, K.W., Elemento, O., Sboner, A., Rubin, M.
A., Beltran, H., Mosquera, J.M., 2018. Bone biopsy protocol for advanced prostate
cancer in the era of precision medicine. Cancer 124 (5), 1008-1015.

Salinas, C.A., Tsodikov, A., Ishak-Howard, M., Cooney, K.A., 2014. Prostate cancer in
young men: an important clinical entity. Nat. Rev. Urol. 11 (6), 317-323.

Schmid, S., Omlin, A., Higano, C., Sweeney, C., Martinez Chanza, N., Mehra, N.,
Kuppen, M.C.P., Beltran, H., Conteduca, V., Vargas Pivato de Almeida, D., Cotait
Maluf, F., Oh, W.K,, Tsao, C.K., Sartor, O., Ledet, E., Di Lorenzo, G., Yip, S.M., Chi, K.
N., Bianchini, D., De Giorgi, U., Hansen, A.R., Beer, T.M., Lavaud, P., Morales-
Barrera, R., Tucci, M., Castro, E., Karalis, K., Bergman, A.M., Le, M.L., Zurrer-
Hardi, U., Pezaro, C., Suzuki, H., Zivi, A., Klingbiel, D., Schar, S., Gillessen, S., 2020.
Activity of platinum-based chemotherapy in patients with advanced prostate cancer
with and without DNA repair gene aberrations. JAMA Netw. Open 3 (10), €2021692.

Siegel, R.L., Miller, K.D., Fuchs, H.E., Jemal, A., 2022. Cancer statistics, 2022. CA Cancer
J. Clin. 72 (1), 7-33.

Simbolo, M., Gottardi, M., Corbo, V., Fassan, M., Mafficini, A., Malpeli, G., Lawlor, R.T.,
Scarpa, A., 2013. DNA qualification workflow for next generation sequencing of
histopathological samples. PLoS One 8 (6), €62692.

Slootbeek, P.H.J., Duizer, M.L., van der Doelen, M.J., Kloots, I.S.H., Kuppen, M.C.P.,
Westgeest, H.M., Uyl-de Groot, C.A., Pamidimarri Naga, S., Ligtenberg, M.J.L., van
QOort, I.M., Gerritsen, W.R., Schalken, J.A., Kroeze, L.I., Bloemendal, H.J., Mehra, N.,
2021. Impact of DNA damage repair defects and aggressive variant features on
response to carboplatin-based chemotherapy in metastatic castration-resistant
prostate cancer. Int J. Cancer 148 (2), 385-395.

Smith, M.R., Scher, H.I,, Sandhu, S., Efstathiou, E., Lara Jr., P.N., Yu, E.Y., George, D.J.,
Chi, K.N., Saad, F., Stahl, O., Olmos, D., Danila, D.C., Mason, G.E., Espina, B.M.,
Zhao, X., Urtishak, K.A., Francis, P., Lopez-Gitlitz, A., Fizazi, K., investigators, G.,
2022. Niraparib in patients with metastatic castration-resistant prostate cancer and
DNA repair gene defects (GALAHAD): a multicentre, open-label, phase 2 trial. Lancet
Oncol. 23 (3), 362-373.

Spurdle, A.B., Greville-Heygate, S., Antoniou, A.C., Brown, M., Burke, L., de la Hoya, M.,
Domchek, S., Dork, T., Firth, H.V., Monteiro, A.N., Mensenkamp, A., Parsons, M.T.,
Radice, P., Robson, M., Su, D., Wu, B., Shi, L., 2021. Cost-effectiveness of genomic
test-directed olaparib for metastatic castration-resistant prostate cancer. Front.
Pharmacol. 11, 610601.

Tavtigian, S.V., Greenblatt, M.S., Goldgar, D.E., Boffetta, P., Group, I.U.G.V.W., 2008.
Assessing pathogenicity: overview of results from the IARC Unclassified Genetic
Variants Working Group. Hum. Mutat. 29 (11), 1261-1264.

Taza, F., Holler, A.E., Fu, W., Wang, H., Adra, N., Albany, C., Ashkar, R., Cheng, H.H.,
Sokolova, A.O., Agarwal, N., Kessel, A., Bryce, A., Nafissi, N., Barata, P., Sartor, A.O.,
Bastos, D., Smaletz, O., Berchuck, J.E., Taplin, M.E., Aggarwal, R., Sternberg, C.N.,
Vlachostergios, P.J., Alva, A.S., Su, C., Marshall, C.H., Antonarakis, E.S., 2021.
Differential activity of PARP inhibitors in BRCA1- versus BRCA2-altered metastatic
castration-resistant prostate cancer. JCO Precis Oncol. 5.

Thomas, A., Murai, J., Pommier, Y., 2018. The evolving landscape of predictive
biomarkers of response to PARP inhibitors. J. Clin. Investig. 128 (5), 1727-1730.

Thompson, D., Easton, D.F., Breast Cancer Linkage, C., 2002. Cancer Incidence in BRCA1
mutation carriers. J. Natl. Cancer Inst. 94 (18), 1358-1365.

Spurdle, A.B., Greville-Heygate, S., Antoniou, A.C., Brown, M., Burke, L, de la Hoya, M.,
Domchek, S., Dork, T., Firth, H.V., Monteiro, A.N., Mensenkamp, A., Parsons, M.T.,
Radice, P., Robson, M., Tischkowitz, M., Tudini, E., Turnbull, C., Vreeswijk, M.P.,
Walker, L.C., Tavtigian, S., Eccles, D.M., 2019. Towards controlled terminology for
reporting germline cancer susceptibility variants: an ENIGMA report. J. Med. Genet.
56 (6), 347-357.

Su, D., Wu, B., Shi, L., 2021. Cost-Effectiveness of Genomic Test-Directed Olaparib
forMetastatic Castration-Resistant Prostate Cancer. Front Pharmacol. 11, 610601.

Tukachinsky, H., Madison, R.W., Chung, J.H., Gjoerup, O.V., Severson, E.A., Dennis, L.,
Fendler, B.J., Morley, S., Zhong, L., Graf, R.P., Ross, J.S., Alexander, B.M., Abida, W.,
Chowdhury, S., Ryan, C.J., Fizazi, K., Golsorkhi, T., Watkins, S.P., Simmons, A.,
Loehr, A., Venstrom, J.M., Oxnard, G.R., 2021. Genomic analysis of circulating
tumor DNA in 3,334 patients with advanced prostate cancer identifies targetable
BRCA alterations and AR resistance mechanisms. Clin. Cancer Res. 27 (11),
3094-3105.

12

Critical Reviews in Oncology / Hematology 184 (2023) 103959

Van Allen, E.M., Foye, A., Wagle, N., Kim, W., Carter, S.L., McKenna, A., Simko, J.P.,
Garraway, L.A., Febbo, P.G., 2014. Successful whole-exome sequencing from a
prostate cancer bone metastasis biopsy. Prostate Cancer Prostatic Dis. 17 (1), 23-27.

Van Wambeke, S., Vera-Badillo, F.E., Gyawali, B., 2022. Controlling the control arm in
metastatic castration-resistant prostate cancer trials: best standard of care or the
minimum standard of care? J. Clin. Oncol. 40 (14), 1518-1521.

Venkitaraman, A.R., 2002. Cancer susceptibility and the functions of BRCA1 and BRCA2.
Cell 108 (2), 171-182.

Wooster, R., Bignell, G., Lancaster, J., Swift, S., Seal, S., Mangion, J., Collins, N.,
Gregory, S., Gumbs, C., Micklem, G., 1995. Identification of the breast cancer
susceptibility gene BRCA2. Nature 378 (6559), 789-792.

Wooster, R., Neuhausen, S.L., Mangion, J., Quirk, Y., Ford, D., Collins, N., Nguyen, K.,
Seal, S., Tran, T., Averill, D., et al., 1994. Localization of a breast cancer
susceptibility gene, BRCA2, to chromosome 13q12-13. Science 265 (5181),
2088-2090.

Zafeiriou, Z., Bianchini, D., Chandler, R., Rescigno, P., Yuan, W., Carreira, S.,

Barrero, M., Petremolo, A., Miranda, S., Riisnaes, R., Rodrigues, D.N., Gurel, B.,
Sumanasuriya, S., Paschalis, A., Sharp, A., Mateo, J., Tunariu, N., Chinnaiyan, A.M.,
Pritchard, C.C., Kelly, K., de Bono, J.S., 2019. Genomic analysis of three metastatic
prostate cancer patients with exceptional responses to carboplatin indicating
different types of DNA repair deficiency. Eur. Urol. 75 (1), 184-192.

Zhen, J.T., Syed, J., Nguyen, K.A., Leapman, M.S., Agarwal, N., Brierley, K., Llor, X.,
Hofstatter, E., Shuch, B., 2018. Genetic testing for hereditary prostate cancer:
Current status and limitations. Cancer 124 (15), 3105-3117.

https://www.ema.europa.eu/en/documents/product-information/lynparza-epar-
product-information_en.pdf.

https://www.ema.europa.eu/en/documents/product-information/rubraca-epar-
product-information_it.pdf.

https://www.ema.europa.eu/en/documents/product-information/talzenna-epar-
product-information_it.pdf.

https://www.ema.europa.eu/en/documents/product-information/zejula-epar-product-
information_it.pdf.

Alberto Lapini was born in Pistoia (DOB 09/ 20/ 1957). Graduated summa cum laude in
Medicine and Surgery at the University of Florence on 18 March 1985. Specialist in
urology since 1990. Consultant at the department of urology of Careggi Hospital, Florence
since 1991. Head of Prostate Cancer Unit of Careggi Hospital from 2015 until now. Active
member of the European Society of Urology (EAU), of the Italian Society of Urology (SIU)
and of the Italian Society of Oncological Urology(SIUrO). From November 2005 as an
adviser is part of the steering committee of the Italian Society of Oncological Urology
(SIUrO). President of SIUrO from 2018 to 2022. Author of more than 100 printed papers.

Orazio Caffo was born in 1964 and is currently Director of the Medical Oncology
Department of Santa Chiara Hospital, Trento, Italy. Dr. Caffo graduated from the School of
Medicine, University of Catania in 1987 and specialised in medical oncology at the Uni-
versity of Parma, in 1990. He served as first Junior, then Senior Oncologist, in the
Department of Medical Oncology of Santa Chiara Hospital, in Trento. Dr Caffo is a member
of several professional organizations including the American Society of Clinical Oncology,
the European Society for Medical Oncology, the International Association for the Study of
Lung Cancer, the Italian Medical Oncology Association, and the Italian Society of Uro-
logical Oncology. He is also member of executive board of Italian Society of Urological
Oncology and is coordinator of prostate cancer guidelines of Italian Medical Oncology
Association. His researches were mainly focused on genitourinary cancers and lung cancer
cancers. In these fields, his researches interests include medical treatments, alone or
combined to radiation therapy and quality of life assessment. He chairs several Italian
multicentric trials and is principal investigator in several international trials; Dr. Caffo has
published more than 200 peer reviewed papers, with a current H-Index (source Scopus)
= 36.

Giario N. Conti M.D. is an Italian Urologist, with specialisation in general surgery and in
urology. The main field of interest, during the last 40 years, has been reconstructive
urological surgery, robotic surgery, multidisciplinary approach to genitourinary
neoplasm. He's member of Italian Society of uroncology (SIUrO), of Italian Association of
urologist (AURO.it), of Italian Association of Medical Oncology (AIOM), of European as-
sociation of Urology (EAU) and of American Urological Association (AUA). He has been
president of Italian Urologist Association (AURO.it) and of the Italian Society of uron-
cology (SIUrO). At present is general Secretary of Italian Society of uroncology (SIUrO)
and coordinator of scientific committee of Italian Association of Urologist (AURO.it). Has
participated as a member or coordinator in various Italian guideline boards, like AURO
ones, CNR and AIOM. Author of about 150 scientific articles in national or internationals
journals

Giovanni L. Pappagallo, is an Italian clinical epidemiologist; his activity is mainly
focused on the evaluation of innovative drugs and the research methods for formal
consensus development. He is currently the Scientific Coordinator of the School of Clinical
Methodology of the IRCCS “Sacred Heart — Don Calabria Hospital” in Negrar di Valpoli-
cella, VR, Italy. He is also Adjunt Professor in Clinical Trials Methodology and Medical
Statistics, Postgraduate School of Oncology, University of Verona, Italy and co- chairman
of Guideline Office, Italian Association of Medical Oncology (AIOM). GLP is a member of
several professional organizations including the American Society of Clinical Oncology
(ASCO), the European Society for Medical Oncology (ESMO), the European Association of
Urology (EAU), the Italian Society of Urology (SIU), and the Italian Society of Urological
Oncology (SIUrO). He is also member of executive board of SIUrO. GLP is first author or co-
author of 136 articles in peer reviewed journals.


http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref65
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref66
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref66
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref67
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref67
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref67
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref67
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref67
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref67
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref68
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref68
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref68
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref68
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref68
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref69
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref69
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref70
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref70
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref70
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref70
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref70
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref70
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref70
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref70
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref71
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref71
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref72
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref72
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref72
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref73
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref73
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref73
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref73
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref73
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref73
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref74
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref74
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref74
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref74
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref74
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref74
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref75
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref75
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref75
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref75
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref75
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref76
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref76
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref76
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref77
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref77
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref77
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref77
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref77
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref77
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref78
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref78
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref79
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref79
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref80
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref80
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref80
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref80
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref80
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref80
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref81
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref81
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref82
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref82
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref82
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref82
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref82
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref82
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref82
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref83
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref83
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref83
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref84
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref84
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref84
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref85
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref85
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref86
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref86
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref86
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref87
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref87
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref87
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref87
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref88
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref88
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref88
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref88
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref88
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref88
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref89
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref89
http://refhub.elsevier.com/S1040-8428(23)00047-1/sbref89

A. Lapini et al.

Marzia Del Re works as Assistant Professor in the Clinical Pharmacology and Pharma-
cogenetics Unit at the University of Pisa (Italy) and her research programme is focused on
the 1) diagnosis of adverse drug reactions by pharmacogenetic analysis of germline DNA
and 2) monitoring of acquired resistance to targeted therapies using circulating nucleic
acids released from tumours in plasma. Dr. Del Re received her Pharm.D. degree (2009)
and became Specialist in Clinical Biochemistry (2014) at the University of Pisa. Dr. Del Re
obtained the Master degree in "Clinical trials in Oncology, Hematology and Internal
Medicine" (2015) at the University of Pisa and the PhD title of Clinical Pathophysiology.
Dr. Del Re received the Merit Awards from the American Society of Clinical Oncology
(2011 and 2013) for her studies on DPYD variants and adverse drug reactions by fluo-
ropyrimidines. Dr. Del Re received the Umberto Veronesi Foundation Fellowship (2012)
for a project on pharmacogenetics of tamoxifen. Dr. Del Re was the recipient of the special
award from the Italian Society of Pharmacology for her contribution to research in
pharmacogenetics (2014) and the special award "SIF-Farmindustria for Pharmacological
Research" (2016). In 2018 Dr. Del Re has been awarded from the Italian Association of
Medical Oncology for her research on circulating tumour DNA in lung cancer.In 2015,
2016, 2018 and 2019 Dr. Del Re worked for a total of 9 months at the Erasmus Medical
Center, Rotterdam (Netherlands) as Visiting scientist, on projects revolving around drug
resistance in prostate and lung cancer. In particular, it was set up the exosomes isolation
from plasma and the RNA extraction, optimized the ddPCR assay and performed expres-
sion analyses on a large series of plasma samples. In 2017 Dr. Del Re worked at the NCI/
NIH (Bethesda, USA) as Visiting Scientist, on in vitro CRPC models. From November 2022
Dr. Del Re works as a Visiting Professor at the Center for Thoracic Oncology, The Tisch
Cancer Institute, Icahn School of Medicine at Mount Sinai Hospital, working on liquid
biopsy in lung cancer.

Rolando D’Angelillo is Associate professor of Radiation Oncologist at the University of
Tor Vergata (Rome, Italy) and chief of Radiation Oncology Department at Academic
Hospital of Policlinico Tor Vergata (Rome, Italy). His research focuses on clinical issues
related to treatment of prostate cancer, concurrent chemoradiation in lung cancer,
radiomics, and breast cancer.

Ettore Capoluongo, is Full Professor of Clinical Biochemistry and Clinical Molecular
Biology. He has been appointed as the Head of the Departmental Oncogenomics Pro-
gramme on Ovarian, Mammary, Pancreatic, Prostatic and pNET tumours Diagnostics at
Federico II University Hospital. He has been also appointed for more than 13 years the
Head of the Genomic and Personalized diagnostics Laboratory at Policlinico Gemelli
Teaching Hospital. He is currently member of the Expert panel on medical devices and in
vitro diagnostics (CExpamed’) at the European Commission, as well as member of the
"Committee on Clinical Molecular Biology Curriculum (C-CMBC)" and Molecular Diag-
nostict Division (C-MD) within the International Federation of Clinical Chemistry and
Laboratory Medicine (IFCC). As the Coordinator of the Operational Group on "Use of
genomic technologies in the field of treatment personalization" of the Italian Society of
Clinical Biochemistry and Clinical Molecular Biology - SIBioC-Laboratory Medicine, he is
playing a reference role in the intersociety activities for the harmonization advanced
molecular diagnostics tests. He is currently elected member of the Board of Directors of the
Multicenter Italian Trials in Ovarian cancer and gynecologic malignancies (MITO-Group).
Prof. Capoluongo is an internationally recognised as molecular geneticist particularly as an
expert NGS-based technologiessince he has sequenced and reported thousands of genetic
tests. Very recently he has also been nominated as a member of the EFLM-TFG "Circulating
Nucleic Acids in plasma and Serum/Circulating Tumour Cells in early detection of cancer"
which is an interdisciplinary group (iTFGCNAPS/CTC-EDC) comprising specialists from
Laboratory Medicine and Radiology/Imaging. He has published more than 275 peer
reviewed papers, with a current H-Index (source Scopus) = 42.

Francesca Castiglione was born in Catanzaro (02/02/1974) graduated in medicine and
surgery at the university of florence. Specialist in pathological anatomy with honors
(2008). PhD in oncology. Active member in the European Society of Pathology (ESP) and
in the Italian Society of Pathological Anatomy (SIAPEC). MD at AOUC careggi since 2016.

Matteo Brunelli trained at the University of Verona, obtained his MD degree in July 1999
and the Diploma of Pathologists in 2004. In 2002 the activity was carried out at the
Department of Pathology and Laboratory Medicine, Indiana University, Indianapolis,
Indiana, United States of America, with a Fellowship in the Surgical Pathology Programme
and MD Service at Veteran Affairs Medical Center and Indiana University Hospital. He then
continued his career with the Doctorate in Human Oncology obtained in 2008 with a PhD
degree. The medical activities (medical license obtained in 2000) started as MD on call at
the Legnago Mater Salutis Hospital (Verona, Italy) along 5 years, then with the status of

13

Critical Reviews in Oncology / Hematology 184 (2023) 103959

Pathologist Specialist Staff at the Cazzavillan Hospital, Arzignano (Vicenza, Italy) and then
turned out to be winner of the competition as Assistant Professor at the University of
Verona, Department of Pathology in november 2006. In 2012 obtained by the Ministry of
Health the qualification for Associate Professor with call at the Department of Diagnostics
and Public Health in December 2014 as Associate Professor MED/08. Since 2016 he is
Director of the School of Specialisation in Anatomic Pathology at the University of Verona.
From 2006 to present he holds executive positions at the Integrated University Hospital of
Verona (AOUI) with IPF (functional professional role) in the diagnostics of urogenital
tracts and is in charge of the FISH Molecular Diagnostic Laboratory. He has published 322
peer reviewed papers, with a current H-Index (source Scopus) = 47.

Roberto Iacovelli is Associate Professor at the Universita Cattolica del Sacro Cuore and he
serves as medical oncologist at the Comprehensive Cancer Centre of the Fondazione
Policlinico Gemelli IRCCS in Rome, Italy. He studied medicine at the “Sapienza” University
of Rome, Italy. At the same University, he specialised in medical oncology and had the PhD
in molecular medicine and human pathology with a focus in genitourinary cancers. He had
international experience as fellow at Institute Gustave Roussy in France and he served as
oncologist in main referral oncological centres in Italy. His research activity has a focus on
metastatic renal cell carcinoma, prostate, and bladder cancer. His major interest is in
predictive and prognostic factors in GU cancers as well as the sequence of therapy in renal
cancer and the new combination of therapies in GU tumours. He participated as PI or sub-
investigator in many sponsored and academic clinical trials, and he published about 200
papers in international peer-reviewed journals and several abstracts at international
conferences on these topics. Prof Iacovelli received many national and international
awards, such as the ASCO Cancer Foundation Merit Award in 2011 and the best poster
award at the ESMO congress in 2012 and is currently a member of the Italian Guidelines in
kidney and prostate tumours.

Ugo De Giorgi Director of the Clinical and Experimental Oncology Unit of the IRCCS IRST
Meldola Italy dedicated to genitourinary tumours, gynecological and breast cancers.
Member of societa italiana oncologia medica (AIOM) and European Society Medical
Oncology europea (ESMO). national board member AIOM, FICOG (Federation Italian
collaborative oncology groups) and IGG (Italian Germ cell cancer Group). Fellowships/
awards: AIOM fellowship award “pharmacokinetics of new drugs”; FECS/AACR/ASCO
Award for the Flims Workshop; EBMT Scholarship Award; ESMO Award for Translation
Researcher Unit Visit; AACR Fellowship Award “Molecular Biology in Clinical Oncology;
ESMO Scholarship Award; AACR-Pezcoller Foundation Scholarship Award. Fellowship -
VU University, Amsterdam (NL) (1999); Fellowship - Daniel den Hoed Cancer Center,
Rotterdam (NL) (2003); Post-doctoral fellowship - MD Anderson Cancer Center, Houston
(USA) (2008). Author/coauthor of > 400 scientific publications cited on PUBMED for a
total impact factor of > 3000 with > 20000 citations, mostly related to genitourinary
tumours, gynecological and breast cancers.

Sergio Bracarda, MD is currently Director of the Department of Oncology and Medical
and Translational Oncology Unit, Azienda Ospedaliera Santa Maria, Terni, Italy. Dr.
Bracarda graduated from the School of Medicine, University of Perugia in 1986, speci-
alised in medical oncology at the Sacred Heart Catholic University of Rome, Italy, and in
urology at the University of Perugia, where he later became a Resident in the Department
of Medical Oncology. Prior to taking up his current position, Dr Bracarda was first Junior,
then Senior Registrar/Consultant Oncologist, in the Department of Urology, University of
Perugia, then Senior Oncologist and Section Chief of Oncology-Urology in the Medical
Oncology Division, Policlinico Hospital, Perugia and thereafter, Director of the Depart-
ment of Oncology, Istituto Toscano Tumori (ITT), Azienda USL Toscana Sud-Est and Chief
of the Medical Oncology Unit and the Prostate Cancer and Genitourinary Unit (PCGU) at
Ospedale San Donato, Arezzo. His current research interests are genitourinary oncology,
with a particular interest for prostate cancer, renal cell carcinoma and urothelial cancer,
CNS tumours, mainly Glioblastoma. Translational research on Immunotherapy, targeted
agents and other; Innovative anticancer treatments and combination approaches; Treat-
ment personalization approaches and schedule optimization (solid tumours). Dr. Bracarda
has published 206 articles in peer-reviewed journals, more than 700 abstracts, and a
number of text book chapters. He is President of the Italian Society for Uro-Oncology
(SIUrO) after being a national Counselor for the Italian Society of Medical Oncology
(AIOM) and sits on the editorial board and is a reviewer for several oncological and uro-
logical journals. Dr. Bracarda’s society memberships include the American Association for
Cancer Research, the American Society of Clinical Oncology, the European Society for
Medical Oncology, the European Association of Urology, the Italian Society of Medical
Oncology, the Italian Society of Urology and the Italian Society for Uro-Oncology.



	Matching BRCA and prostate cancer in a public health system: Report of the Italian Society for Uro-Oncology (SIUrO) consens ...
	1 Introduction
	2 Material and methods
	3 Statements and related rationales
	3.1 Tumour material for BRCA1/2 testing
	3.1.1 Statements

	3.2 Disease settings for BRCA1/2 testing and treatment
	3.2.1 Statements

	3.3 Variants to be tested: germinal vs somatic variants, BRCA1/2 vs other genes
	3.3.1 Statements

	3.4 Homologous recombination deﬁciency (HRD) test extension
	3.4.1 Statement

	3.5 Clinical significance of BRCA mutations
	3.5.1 Statements

	3.6 Management and surveillance of patients with inherited BRCA disease and their family members
	3.6.1 Statements

	3.7 Selectivity and potency of PARP inhibitors
	3.7.1 Statement

	3.8 PARP inhibitor activity and efficacy against different types of mutation
	3.8.1 Statement

	3.9 On- and off-target effects of PARP inhibitors
	3.9.1 Statement

	3.10 Metabolic profile of PARP inhibitors and their drug-drug interactions
	3.10.1 Statement

	3.11 PARP inhibitors and the therapeutic sequence
	3.11.1 Statement

	3.12 Platinum-based chemotherapy in BRCA1/2 patients
	3.12.1 Statement

	3.13 Accessibility and appropriateness of BRCA1/2 testing in diagnostic and therapeutic care
	3.13.1 Statements


	4 Discussion
	5 Conclusions
	Funding
	Declaration of Competing Interest
	References


