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Abstract 

Prostate cancer (PCa) ranks among the most prevalent malignancies in men, with notable associations to Hereditary 
Breast and Ovarian Cancer Syndrome (HBOC) and Lynch Syndrome, both linked to germline likely pathogenetic 
variant/pathogenetic variant (LPV/PV) in genes involved in DNA repair. Among these genes, BRCA2 in PCa patients 
is the most frequently altered. Despite progresses, challenges in BRCA​ carriers detection persist, with a quarter of PCa 
cases lacking family history.

To address these challenges, a multidisciplinary expert panel from six Italian Scientific Societies, formulated a care 
pathway to integrate BRCA​ testing into routine clinical practice in different Italian geographical areas.

The development process, promoted by the Italian Society of Uro-Oncology (SIUrO), involved three key stages. 
A preliminary meeting convened teams from different Italian regions to establish minimal requirements for a mini-
counseling program (defined as a pre-test consultation carried out by clinicians responsible of patients’ management) 
and propose care pathway models. At the same time, a comprehensive survey was launched to highlight regional 
variations in BRCA​ testing and identify eventual obstacles to testing activities. A subsequent meeting synthesized care 
pathway proposals and formulated a unified framework, acknowledging regional legislative variations as enriching 
factors. Lastly, implementation of the unified framework was promoted by the project faculty and identified regional 
team leaders.

Survey results revealed significant regional disparities in BRCA​ testing, reimbursement policies, and access to genetic 
counseling. The proposed mini-counseling program outlined essential steps for patient identification, information 
provision, and multidisciplinary review, aiming to streamline BRCA​ testing processes.
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Expert recommendations emphasized offering tumor genetic testing to metastatic PCa patients eligible for PARP-i 
treatment and outlined criteria for genetic counseling and germline testing. Key considerations included family his-
tory and tumor characteristics.

In conclusion, the proposed care pathway represents a critical step towards integrating BRCA​ testing into routine PCa 
care, aiming to optimize patient management and familial risk assessment within the constraints of the Italian health-
care system.

Highlights 

• BRCA​ likely pathogenetic/pathogenetic variants significantly increase the risk of developing prostate cancer (PCa) 
and enhance sensitivity to PARP-inhibitor treatment, underscoring the clinical need to incorporate genetic testing 
into the routine management of PCa patients.

• A comprehensive survey revealed significant regional disparities in BRCA​ testing availability, reimbursement policies, 
and access to genetic counseling across different geographical regions of Italy.

• A multidisciplinary panel from six Italian Scientific Societies, led by the Italian Society of Uro-Oncology (SIUrO), devel-
oped a care pathway to integrate BRCA​ testing into routine clinical practice within the Italian healthcare system.
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Introduction
Prostate cancer (PCa) is the second most common 
malignancy in man worldwide, with an estimated 
1,414,000 new cancer cases and 375,304 deaths in 2020 
[1]. Advancing age, black race, and family history are 
well known risk factors for prostate cancer [2, 3]. This 
neoplasm is also associated with Hereditary Breast and 
Ovarian Cancer Syndrome (HBOC) [4], linked to ger-
mline likely pathogenetic variants/pathogenetic vari-
ants (LPV/PVs) in Homologous Recombination Repair 
(HRR) genes, primarily BRCA1 and BRCA2, and with 
Lynch Syndrome [5], caused by inherited LPV/PVs in 
Mismatch Repair (MMR) genes.

Approximately 12% of patients with metastatic 
PCa are carriers of germline LPV/PVs affecting genes 
involved in DNA repair [6]. Germline LPV/PVs are 
most commonly found in the BRCA2 gene (5.3%), 
which increases PCa relative risk of 2.5–8.6-fold by the 
age of 65 years [7]. Referring to the tumor genetic test-
ing, LPV/PVs in genes involved in DNA repair path-
ways have been identified in 19% of localized PCa and 
23% of mCRPC (metastatic Castration-Resistant Pros-
tate Cancer) [8, 9]. These alterations involved mainly 
BRCA2 (13%) and ATM (7.3%) genes [9].

The Homologous Recombination Deficiency (HRD) 
condition appears to increase tumor sensitivity to plati-
num-based chemotherapy [10–12] and poly (adenosine 
diphosphate [ADP]–ribose) polymerase (PARP) inhibi-
tors (PARPi) [13]. In mCRPC patients, carriers of LPV/
PV in genes involved in HRR, PARPi has demonstrated 
efficacy both as monotherapy, particularly in patients 

who progressed during ARSI (Androgen-Receptor 
Signaling Inhibitor) treatment [14–20], and in combi-
nation with ARSIs [21–24].

Recent studies have reported a prevalence of ger-
mline BRCA​ LPV/PVs in PCa higher than previously 
recognized and a lack of family history of cancer in a 
quarter of PCa patients identified as carriers [6, 25]. 
Therefore, increasing the number of genetic tests could 
be relevant for an optimal therapeutic management of 
PCa patients and for cancer prevention in at risk family 
members [26].

European Society for Medical Oncology (ESMO) 
guidelines suggest considering tumor testing for 
hereditary prostate cancer genes and mismatch repair 
(MMR) defects in all mCRPC patients [27]. Moreo-
ver, germline testing for BRCA2 and other DNA repair 
genes is recommended in patients with a family history 
of cancer (mainly breast, ovarian, prostate, pancreatic 
and colorectal cancer) and should be considered in all 
patients with metastatic prostate cancer [27].

Certainly, implementing a universal testing strategy 
could identify more individuals with BRCA​ LPV/PVs. 
However, this approach would inevitably increase costs 
and evaluation time, rendering it financially unsustain-
able for the current healthcare system [28]. Therefore, 
it is essential to identify criteria that enable clinicians 
to preselect high-risk patients, optimizing the pathways 
for BRCA​ testing within the real-world constraints of 
the Italian public health system [28].

The aim of this document is to provide a care pathway 
which includes BRCA​ testing as an essential element of 
clinical practice for patients affected by PCa.
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Methods
This document, promoted by SIUrO, has been written, 
discussed, and approved by a multidisciplinary expert 
panel of 42 professionals, belonging to five Italian Scien-
tific Societies (SIUrO, SIGU, AIOM, SIPO, SIAPEC). The 
working group included medical oncologists, urologists, 
radiation oncologists, medical geneticists, and patholo-
gists. The development of this document occurred in the 
three following steps:

–	 A preliminary meeting in Bologna on September 
6th −7th, 2022. The working group was divided into 
six teams, two teams for each Italian geographical 
macro-area: North, Center, and South. The teams 
included at least one specialist from all disciplines. 
They were asked to define the minimal requirements 
for a mini-counseling program and to formulate 
three care pathway proposals dedicated to BRCA​ 
testing in patients affected by PCa in the North, 
Center and South part of Italy.

–	 In a subsequent meeting conducted in Bologna on 
March 3rd, 2023, the team leaders from each macro-
area (North, Center, and South) presented the three 
care pathway proposals. These proposals were exam-
ined and discussed by the panel of experts, focus-
ing on issues of significant disagreement among the 
teams. By the conclusion of the meeting, the panel 
formulates a cohesive document framework recog-
nizing the geographic disparities in BRCA​ testing 
and what eventually needed for an upgrade in differ-
ent areas. It is important to note that in Italy, regions 
have the authority to legislate on health matters, 
resulting in variations that have been recognized as 
a source of realistic enrichment for the project, both 
in the development of the care pathway and in the 
drafting of the document.

–	 The unified document skeleton has been subse-
quently implemented by the team leaders of each 
macro-area and the faculty of the project, which 
included 2 urologists, 3 medical oncologists, 1 radia-
tion oncologist, 1 medical geneticist and 1 method-
ologist.

In addition, a survey consisting of 23 questions was 
proposed to Italian specialists before the first meeting 
in September 2022 to collect baseline information about 
local organization for BRCA​ testing in PCa patients (see 
Additional File 1). Answers were collected anonymously. 
Provider data were collected using an electronic survey 
platform (Survio.com) and imported into the IBM Sta-
tistical Package for Social Science (SPSS) for descriptive 
analysis. Results can be accessed at link: https://​www.​
survio.​com/p/​qL53Y​FL9.

The document was written in agreement with Italian 
Societies National Guidelines [29] and Clinical Recom-
mendations [30], reviewed and approved by the Expert 
Panel prior to publication.

Results of the first meeting (6th‑7th September 
2022, Bologna)
Survey results
The survey results revealed significant regional dispari-
ties in BRCA​ testing, reimbursement policies, and access 
to genetic counseling. Specifically, 38% of participants 
reported that germline testing is not reimbursed in their 
region, while 36.6% reported a lack of reimbursement for 
tumor genetic testing. Regarding obstacles to BRCA​ test-
ing, the most reported issues were difficulties in correctly 
identifying patients, a lack of established pathways for 
test requests and reporting, and challenges in accessing 
genetic counseling. Details of the survey results are pro-
vided in the Additional File 2.

Minimal requirements for a “Mini‑Counseling” program 
in prostate cancer
It is known that pre-test Genetic Counseling (GC) is 
the standard of care for individuals at risk for hereditary 
cancer and assists patients in making informed deci-
sions about testing and eventual cancer risk reduction 
strategies [31]. Recent research revealed that in U.S. the 
demand for geneticist has seen a steady increase over the 
past two decades. In 2005, geneticists saw an average of 
six new patients per week and performed four follow-up 
visits. By 2015 the number of new patients per week had 
increased to an average of 10.2 new patients per week and 
7.8 follow-up visits per week, resulting in waiting times 
that are unacceptable to the public [32]. Particularly, 62% 
of geneticists reported that their current wait time for a 
nonemergency new patient appointment was longer than 
one month [32]. These new challenges also highlight the 
need for viable alternative counseling models, including 
telephone counseling, pre-counseling education sessions, 
and group genetic counseling (GGC) [33].

“Mini-Counseling” is defined as a pre-test consulta-
tion carried out by health care providers responsible 
for an individual’s care (medical oncologists, surgeons, 
and radiation oncologists). The “mini” counseling model 
should be used when the aim of BRCA​ testing is “mainly” 
therapeutic, with the purpose to speed up patients’ access 
to targeted therapies (PARPi). According to this, a plan 
in which BRCA​ tests could be requested directly by the 
caring clinicians should be implemented, also to avoid an 
excess of genetic consultations in absence of familial risk 
factors with a consequent useless saturation.

During the preliminary meeting, held in Bologna on 
6–7 September 2022, the six teams representing the 

https://www.survio.com/p/qL53YFL9
https://www.survio.com/p/qL53YFL9
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Italian geographical Macro-Area, considered Mini-
Counselling as the first step of the pathway. To perform 
“Mini-Counseling” the following needs were defined:

–	 a multidisciplinary team which includes a geneticist 
(not necessarily present during all the meetings but 
eventually available on consultancy), responsible 
for selecting patients eligible for testing;

–	 at least one accredited reference laboratory for each 
multidisciplinary team, with a predefined and sim-
plified sample submission path;

–	 a continuous and adequate medical education pro-
gram to perform preliminary counselling for BRCA​ 
testing, through initial training courses and sub-
sequent annual updates. Identified Hub centers 
of Medical Genetics for each Macro-area will be 
responsible for organizing the training courses.

According to experts panel, Mini-Counseling requires 
four basic steps:

1.	 Healthcare providers (medical oncologists, urolo-
gists, and radiation oncologists) identify patients 
with PCa eligible for testing. Patients will be asked 
to complete a proposed standardized questionnaire 
(Annex 1, see Additional File 3) to gather information 
about family health history and non-familial risk fac-
tors.

2.	 If the patient is eligible for tumor genetic testing, the 
attending clinician collects specific written informed 
consent, providing detailed information about the 
clinical and therapeutic implications of potential 
test outcomes negative, positive, or non-informative, 
as well as the genetic implications of identifying a 
somatic BRCA​ LPV/PV.

3.	 If somatic BRCA​ LPV/PVs are identified germline 
testing must be offered by the caring clinicians or the 
medical geneticists (if required). They should pro-
vide information on (i) genetic aspects and clinical 
impact of the test result; (ii) risks and benefits of risk-
reducing strategies. In particular, the patients should 
be informed that the testing may identify a genetic 
variant associated with an elevated risk of developing 
certain cancers for themselves and their relatives who 
also carry the variant. The timing and modalities to 
obtain consent for genetic test must be respectful of 
patient’s will, with a complete discussion about deci-
sional aspects, as the choice to communicate or not 
the test results to at risk family members. It is crucial 
to use an appropriate communication protocol with 
eventual psychological support and the collection of 
written consent or dissent for testing.

4.	 If germline BRCA​ LPV/PVs are detected, or famil-
ial risk criteria are met, patients will be referred for 
genetic counseling.

Care pathway proposals
At the end of the preliminary meeting, the six teams for-
mulated three care pathway proposals, one for each Ital-
ian geographical Macro-Area (North, Center, and South). 
The primary issues of proposals were: (i) selection of 
patient populations eligible for the care pathway; (ii) pro-
tocols for BRCA​ testing; (iii) sequencing methods and 
reporting (iv) criteria for genetic counselling. Proposals 
from experts are summarized in Table 1.

Selection of patient populations
The expert panel outlined a care pathway targeting two 
populations: (1) patients affected by metastatic PCa; (2) 
patients affected by non-metastatic PCa with familial risk 
(Fig. 1).

For the first population, the primary purpose is pre-
dictive, to identify potential candidates for PARPi treat-
ment. The teams consider patients eligible for BRCA​ 
testing and consequently for PARPi treatment, if they 
exhibit a preserved Eastern Cooperative Oncology Group 
(ECOG) performance status and have an adequate life 
expectancy to undergo other available treatments. In 
Italy, PARPi are currently reimbursed as monotherapy 
for the treatment of patients affected by mCRPC, carri-
ers of BRCA​ LPV/PVs in germline and/or somatic line, 
who have progressed after previous treatment including 
at least a new hormonal agent. The approval of new hor-
monal agent in metastatic Castration Sensitive Prostate 
Cancer (mCSPC) highlights the need to anticipate BRCA​ 
testing, which may present economic and organizational 
challenges.

In patients with localized prostate cancer, germline 
BRCA​ status could influence treatment strategies, par-
ticularly in low-risk populations. Recent studies indicate 
that men with inherited BRCA LPV/PVs, undergoing 
active surveillance, are at higher risk of grade reclas-
sification [34] and present short-term oncologic out-
comes [35]. These findings could guide decision-making 
between active surveillance and curative treatment.

In both populations, testing aims to identify patients 
who carry germline BRCA LPV/PVs classified as class IV 
and V, according to the Evidence-based Network for the 
Interpretation of Germline Mutant Alleles (ENIGMA) 
criteria [36], to select individuals at increased cancer 
risk for surveillance. In Italy tumor genetic testing is not 
reimbursable for patients with locoregional PCa. There-
fore, patients with a personal history of non-metastatic 
PCa, who meet the AIOM-SIGU criteria, will be referred 
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for genetic counseling and BRCA germline testing [30, 
37] (Table 2).

Pathways for BRCA testing
Patients affected by metastatic PCa
For predictive purposes, the three proposals asserted 
that tumor genetic testing test should be prioritized over 
a germline test, given the higher likelihood of detecting 
BRCA​ LPV/PVs, approximately 13% and 5.3%, respec-
tively [6, 8].

A wide spectrum of different sample sources may be 
available for tumor testing including biopsies, surgical 
material (fresh or frozen tissue, paraffin embedded tissue, 
formalin-fixed), circulating tumor DNA (ctDNA) [38]. 
The expert panel considered the tumor tissue as the gold 
standard, offering a broader range of genomic material 
(including DNA, RNA, and protein analysis), and ena-
bling the direct assessment of sample quality for Next-
Generation Sequencing (NGS).

BRCA​ LPV/PVs have been found to arise early in 
tumors from patients who eventually develop metastatic 
disease [39]. Consequently, archival tissue from prosta-
tectomy or prostate biopsy should be considered for NGS 
analysis. Re-biopsy of metastatic sites remains a subject 
of debate, particularly in cases where DNA quality of 
archival tissue from the primary tumor is inadequate for 

NGS analysis. Challenges frequently reported by experts 
include the risks associated with the procedure and the 
sites, mainly bones, of PCa metastasis [40]. Detailed 
data of NGS-molecular analysis from PROfound study, 
reported a failure rate of NGS analysis close to 42%, 
which progressively increases 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. Moreover, DNA extracted from 
lymph nodes metastases had the highest rates of NGS 
read-out obtained (74.7%), while bone samples had the 
lowest rate (42.6%) except for trephine bone biopsies 
(87%) [40].

The isolation and analysis of ctDNA from patients 
with PCa has recently emerged as promising method 
to understand the molecular and genomic mechanisms 
driving the disease. While liquid biopsies yield less tumor 
material compared to soft tissue or bone biopsies, they 
offer several significant advantages. These include being 
noninvasive, associated with lower morbidity, quicker to 
perform, and providing a practical means for serial moni-
toring of tumor dynamics over time. Nowadays, liquid 
biopsy for ctDNA represents a valid alternative to met-
astatic site re-biopsy, boasting a concordance rate close 
to 90% [38]. However, only a few laboratories in Italy are 
currently validated to perform this procedure.

Table 1  Care pathway proposals

Legend: aAIOM criteria: (a) Patients with a personal history of metastatic prostate cancer; (b) Patients with a personal history of non-metastatic prostate cancer and 
a family history involving: i) at least one first-degree relative with non-Grade Group 1 prostate cancer diagnosed at age < 60. Ii) At least 2 family members with non-
Grade Group 1 prostate cancer diagnosed at age < 50 (c) History of a pathogenic variant in a predisposing gene in a family member

Abbreviations: AIOM Italian Association of Medical Oncology, PCa prostate cancer, LPV/PV likely pathogenetic variant/pathogenetic variant, mCRPC metastatic 
castration resistant prostate cancer, mCSPC metastatic castration sensitive prostate cancer, HV high volume, HR high risk, ARSIs androgen receptor signaling inhibitors, 
BC breast cancer, MBC male breast cancer, OC ovarian cancer, PaC pancreatic cancer, CC colonrectal cancer, EC endometrial cancer

Care Pathway Eligibility NORTH CENTER SOUTH
Patients affected by metastatic PCa
Patients affected by metastatic or localized PCa with family history at risk

Somatic test Population Patients affected by metastatic PCa

Preferred sample Prostate (archival material) Metastasis (archival or re-
biopsy)

Prostate (archival material)

Sequencing method
(Gene Panel)

Next Generation Sequencing (Panel: BRCA 1/2)

Timing mCRPC
mCSPC

mCRPC
mCSPC HV or HR (Charteed/
Latitude)

mCRPC
mCSPC (who received ARSIs 
as first line therapy)

Germline test Population Patients affected by metastatic PCa found positive for BRCA LPV/PV at somatic testing
Patients affected by metastatic or localized PCa with family history at risk

Sequencing method (Gene 
Panel)

Next Generation Sequencing (panel selected by geneticist according to familial risk)

Criteria for Genetic Counseling AIOM criteriaa -AIOM criteriaa

-PCa (GG > 1) < 55 ys
-PCa and familial risk (HBOC, 
Lynch)
-Personal history of multiple 
tumors

-AIOM criteriaa

-Familial risk: BC < 50 ys, MBC, 
OC, PaC, CC, EC.
-Intraductal or Cribriform 
histology
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It’s well established that tumor testing cannot distin-
guish between tumor or constitutional variants. There-
fore, if a BRCA LPV/PV in tumor tissue, germline testing 
must be proposed to confirm or exclude a constitutional 
variant. Conversely, patients with metastatic PCa whose 
tumor testing show no BRCA​ LPV/PVs require refer-
ral to a geneticist only in the case of familial risk or per-
sonal multiple cancers history. In such instances, genetic 
counseling aimed at further molecular analyses should be 
considered.

Patients affected by non‑metastatic PCa with familial cancer 
risk
Tumor genetic testing is currently not reimbursed for 
patients with localized PCa in Italy. Therefore, patients 
identified by attending clinicians as having a high risk of 
carrying germline BRCA LPV/PVs, based on personal or 
family cancer history, should be referred to a geneticist, 
who will assess the indication for germline BRCA​ testing. 
Various samples are suitable for germline testing, such as 
blood, saliva, buffy coat, or buccal mucosa.

If BRCA​ germline test produces negative results 
(no LPV/PVs detected), the geneticist will consider 

expanding the molecular analysis to include other genes, 
taking into consideration the patient’s risk profile and 
familial history. Further recommendations are needed for 
multigene panel genotyping in PCa patients, especially in 
BRCA​-negative familial/hereditary conditions.

Additionally, tumor testing should be proposed to 
patients with a negative BRCA​ germline test result who 
develop metastases, to assess eligibility for potential 
PARP-I therapy.

A flowchart of the two pathways is reported in Fig. 1.

Sequencing methods and reporting
Both somatic and germline BRCA​ testing are generally 
performed using NGS analysis. This method is strongly 
recommended as the preferred sequencing approach for 
BRCA​ tumor testing due to the ample availability of DNA 
from tumor samples, and the substantial size of BRCA​ 
coding regions [41].

NGS platforms employ massively parallel sequenc-
ing, where millions of DNA fragments from a 
single sample are sequenced simultaneously. This tech-
nology enables high-throughput sequencing, enabling 
the sequencing of an entire genome in less than a day. 

Fig. 1  Flowchart of care pathway Patients affected by metastatic Prostate Cancer: The multidisciplinary team selects patients affected by metastatic 
prostate cancer eligible for PARP inhibitor treatment. Caring clinicians conduct pre-test mini counseling, gathering personal and family history 
through a proposed questionnaire (Annex 1) and obtaining written informed consent or dissent. Regardless of familial risk clinicians will proceed 
with a BRCA tumor testing. If archival tissue is inadequate for analysis, clinicians should consider re-biopsy of the metastatic site. Alternatively, liquid 
biopsy or germline testing should be considered. If BRCA (likely) pathogenetic variants are detected at the somatic level (+), patients will have 
access to PARP inhibitor treatment and genetic counseling for germline testing. In the case of positive (+) germline testing, patients and family 
members will be referred to a geneticist for testing and eventual surveillance. Patients affected by localized Prostate Cancer: The multidisciplinary 
team selects patients affected by localized Prostate Cancer who meet criteria for personal or familial risk. Caring clinicians conduct pre-test mini 
counseling, gathering personal and family history through a proposed questionnaire (Annex 1), and require genetic counselling. The geneticist 
will decide whether to perform germline testing and which panel to use based on the familial risk. In case of a positive germline test, patients 
and family members will be referred to a geneticist for testing and surveillance
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The process comprises several key sequencing steps: 
DNA fragmentation, library preparation, massively par-
allel sequencing, bioinformatics analysis, and variant 
annotation and interpretation. FFPE human tissues are 
the predominant source of genetic and epigenetic data in 
oncology for diagnostic and translational research pur-
poses using NGS analysis [42].

The interpretation of variants follows the classifica-
tion criteria proposed by the ENIGMA Consortium, 
which categorizes BRCA​ and other gene variants into 
five classes: (I) benign, (II) likely benign, (III) variant of 
uncertain significance (VUS), (IV) likely pathogenic, and 
(V) pathogenic. A VUS denotes a nucleotide sequence 
alteration whose clinical significance remains unclear, 
necessitating periodic revision of VUS status by geneti-
cist to guide patient management and follow-up [36].

Laboratory professionals should follow the specific 
protocols associated with each NGS platform and BRCA​ 

testing kit. The chosen kit should be an in vitro diagnostic 
(IVD) medical device comply with the European In-Vitro 
Diagnostic Medical Devices Regulation (IVDR 2017/746/
EU) [43]. Research-use-only (RUO) kits are not consid-
ered to be effective IVDs products (21CFR809.10(c)) and 
are intended for research and development purposes, and 
not for medical/clinical diagnostic use. RUOs might be 
purchased by a laboratory and used as components to be 
further assembled, modified, developed or validated into 
a Laboratory Developed Test (LDT) subjected to regula-
tory measures and must be internally validated, before it 
can be claimed/used for clinical diagnostic purpose [44].

The NGS platform and the BRCA​ testing kit used to 
perform the molecular test should be reported along with 
the accreditation program (such as ISO15189 or equiva-
lent) and have external quality control certifications by 
participation in certified external quality assessment 
(EQA) programs specific for tumor BRCA​ testing from 

Table 2  Eligibility criteria for the oncological genetic counseling [30, 37]

a First-degree relatives: parents, brothers/sisters, and children
b For breast and ovarian cancers, on the paternal side of the family, also consider second-degree relatives (grandmother, aunts)
c Grade Group 1 according to World Health Organization/International Society of Urological Pathology
d Do not consider this statement if both parents are/have been affected
e on the same bloodline and with at least one first-degree relative

Personal history of:

Male breast cancer
Woman with breast cancer and ovarian cancer
Woman with breast cancer < 36 years
Woman with triple negative breast cancer < 60 years
Woman with bilateral breast cancer < 50 years
Woman with non-mucinous and non-borderline ovarian cancer at any age
Metastatic pancreatic adenocarcinoma
Metastatic prostate cancer

Personal history of breast cancer < 50 years and first-degree familiarity a, b for:

Breast cancer < 50 years
Non-mucinous and non-borderline ovarian cancer at any age
Bilateral breast cancer
Male breast cancer
Locally advanced or metastatic pancreatic cancer
Metastatic prostate cancer

Personal history of breast cancer > 50 years and family history of:

Breast cancer
Ovarian cancer
Metastatic prostate cancer
Locally advanced/ metastatic pancreatic cancer
(in 2 or more first-degree relativesa, b among them, including one in first degree with hera, b)

Personal history of prostate cancer and familiarity for:

At least one first-degree relative with non-Grade Group 1c prostate cancer
aged < 60 years
At least two family members with non-Grade Group 1c prostate cancer
aged < 50 years

Family history of pancreatic cancer:

At least two first-degree relatives with pancreatic adenocarcinomad

At least three family members with pancreatic adenocarcinomae

If present, testing eligibility criteria for genetic syndromes with an increased risk of pancreatic cancer

Family history of: Known pathogenic variant in a predisposing gene in a family member
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FFPE (i.e., EMQN, QuIP or UKNEQAS) to ensure accu-
rate and reproducible molecular profiling [44].

Criteria for genetic counselling
Several hereditary, autosomal dominant syndromes 
have been associated with a predisposition to PCa, such 
as HBOC syndrome linked to BRCA​ genes, Hereditary 
Prostate Cancer (HPC) linked to HOXB13 gene and 
Lynch Syndrome associated with MMR genes [45, 46].

Regarding BRCA genes, the present guidelines consider 
a proband eligible for genetic screening when the pretest 
probability of identifying a BRCA​ deleterious LPV/PVs 
is ≥ 10% [36]. The approximate 10% threshold for prob-
ability of carrying BRCA LPV/PV is utilized because of 
availability of prior probability models, validated only for 
BRCA 1 and BRCA 2 genes.

Family history is essential in assessing the risk of inher-
ited cancers and should encompass critical information, 
including the degree of relation, types of cancer, and 
age at diagnosis. However, among lethal prostate cancer 
cases, 60% of patients carrying BRCA​ and ATM variants 
have a lack of known familial history [47].

ESMO guidelines recommend germline test in all 
patients affected by mCRPC and in patients with a fam-
ily history of cancers [27]. National Comprehensive 
Cancer Network (NCCN) guidelines enlarged germline 
test indications as follows: PCa (high-risk, very-high-
risk, regional or metastatic) or a history of breast can-
cer; family history of other cancers, including Lynch 
syndrome-related cancers; family history of risk LPV/
PVs; Ashkenazi Jewish ancestry. Moreover, NCCN guide-
lines suggest considering germline test in patients with 
PCa and specific tumor characteristics (intermediate-risk 
prostate cancer with intraductal histology) or a personal 
history of other qualifying cancers [48].

As reported earlier, AIOM clinical recommenda-
tions suggest genetic counselling in patients affected 
by mCRPC and in patients with a family history of PCa 
[30] (Table 2). Building upon the preceding information, 
the teams explored the feasibility of extending familial 
criteria to include other type of tumors associated with 
HBOC syndrome (male breast cancer, ovarian cancer, 
female breast cancer, pancreatic cancer) [46, 47]. The 
teams’ proposals are summarized in Table 1.

Results of the second meeting (3rd March 2023, 
Bologna)
Summary of expert opinion: predictive pathway

–	 Tumor genetic testing should be offered to all 
patients affected by mCRPC, eligible for PARPi treat-
ment, with an NGS panel including BRCA genes. The 
experts concur in defining eligible patients who meet 

the following criteria: (i) ECOG performance status 
0-1; (ii) adequate life expectancy; (iii) favorable Geri-
atric evaluation, if requested, assessed by G8 scale 
(score ≥ 14).

–	 All patients affected by mCRCP, eligible for PARP-
is treatment, who progressed on a novel hormo-
nal agent, are candidates for BRCA​ testing. Patients 
treated with a novel hormonal agent in mCSPC set-
ting, should undergo BRCA​test before or at the time 
of progressive disease, to facilitate an eventual subse-
quent therapy with PARPi.

–	 Regarding the type of test, priority is given to tumor 
genetic testing due to a higher chance to detect 
BRCA​ LPV/PVs compared to germline analysis [6, 8]. 
In case of BRCA​ LPV/PV detection on tumor testing, 
germline analysis should be performed.

–	 For tumor genetic testing, the expert panel suggests 
the following guidelines:

	 (i)	 The preferred sample for analysis should be the 
archival material of prostate tissue (prostatec-
tomy or prostate biopsy sample) or metasta-
sis, with a time of tissue storage preferably not 
older than 5 years [28].

	 (ii)	 The pathologist assesses the sample adequacy 
in terms of neoplastic cellularity and selects 
the most representative areas of tumor (higher 
grade) for testing. 

	 (iii)	 If archival material is unsuitable for analysis, 
clinicians should consider obtaining a biopsy 
from a metastatic site.

	 (iv)	 If metastatic site is not available or inadequate 
for biopsy, AIOM Recommendations suggest 
liquid biopsy [30].

	 (v)	 In cases where the tumor genetic testing (tis-
sue or blood) is non informative for patients 
affected by metastatic PCa, germline testing 
should be considered, regardless of familial 
risk. 

	 (vi)	 If a germline BRCA​ test conducted previously 
for familial risk yields a negative result, tumor 
genetic testing must be considered if the pur-
pose of testing is therapeutic.

	 (vii)	 If a patient affected by metastatic PCa with 
personal or familial risk receives a negative 
BRCA​ testing result, genetic counseling for 
further molecular analyses should be provided.

Summary of expert opinion: preventive pathway
For preventive purposes, genetic counselling and BRCA​ 
germline testing should be considered in the presence of 
one of the following criteria:
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•	 Three or more first-degree relatives (including the 
patient), of whom at least two have been diagnosed 
as having prostate cancer non-Grade Group 1.

•	 A diagnosis of non-Grade Group 1 prostate cancer, 
and a family history of ≥ 2 first degree relatives with 
breast, male breast, ovarian, or pancreatic cancer.

•	 A BRCA​ LPV/PV identified at tumor testing, regard-
less of familial risk.

•	 Personal history of multiple tumors. In this case the 
geneticist will evaluate additional molecular analyses 
beyond BRCA​.

To identify more BRCA​ carriers, genetic testing should 
be evaluated in the case of:

•	 A diagnosis of grade group 4 or 5 prostate cancer, 
and ductal histotype, and/or the presence of intra-
ductal and/or cribriform patterns.

•	 A personal history of early-onset prostate cancer 
(≤ 55 years).

Moreover, in case of a family history of ≥ 2 relatives 
with endometrial or colorectal cancer, Microsatellite 
Instability (MSI) testing should be performed to exclude 
Lynch Syndrome.

The detection of a germline BRCA​ LPV/PV in a patient 
with PCa enables access to the preventive pathway, 
genetic counseling for family members to identify high-
risk carriers, dedicated screening programs for early 
diagnosis of BRCA​-related hereditary tumors, and risk-
reduction strategies. The identification of a VUS necessi-
tates periodic review of its status by a geneticist to guide 
patient management and follow-up.

Conclusions
The recent approval of PARP inhibitors for patients 
affected by mCRPC, along with the evidence of a steady 
increase in individuals carrying germline LPV/PVs in 
BRCA​ genes, emphasizes the importance of establish-
ing dedicated but realistic pathways for conducting both 
BRCA​ tumor testing and germline testing in high-risk 
patients. With this work, we aimed to establish the mini-
mal requirements for pre-test mini-counseling sessions 
and delineate the role of the multidisciplinary team in 
developing specific testing paths.

Our study has several limitations. First, the care path-
way was designed specifically for the Italian healthcare 
system, which may limit its generalizability to other coun-
tries with different policies, resources, or genetic testing 
structures. Second, while BRCA​ LPV/PVs, particularly 
BRCA​2, are a key focus, other HRR gene variants linked 
to prostate cancer may be underrepresented, poten-
tially limiting comprehensive genetic risk identification. 

Lastly, the study relies on self-reported survey data to 
assess regional differences in BRCA​ testing, which may 
not fully capture all factors affecting access to testing and 
counseling.

In conclusion, our proposal of a flexible nationwide 
pathway aims to achieve both therapeutic and preventive 
objectives, integrating the BRCA​ testing into the multi-
disciplinary clinical practice of PCa patients, to facili-
tate clinical and surgical decision-making in a look of 
improved quality of care, also considering existing geo-
graphical differences: a limit that may become a model.

Abbreviations
AIOM	� Associazione Italiana di Oncologia Medica
ARSI	� Androgen-Receptor Signaling Inhibitor
BRCA 1	� tumor suppressor gene on Chromosome 17
BRCA 2	� tumor suppressor gene on Chromosome 13
CTC​	� Circulating Tumor Cells
ct-DNA	� Circulating Tumor DNA
ECOG	� Eastern Cooperative Oncology Group
ENIGMA	� Evidence-based Network for the Interpretation of Germline 

Mutant Alleles
EQA	� External Quality Assessment
ESMO	� European Society of Medical Oncology
FFPE	� Formalin-Fixation Paraffin-Embedded
GC	� Genetic Counseling
GGC​	� Group Genetic Counseling
HBOC	� Hereditary Breast and Ovarian Cancer Syndrome
HPC	� Hereditary Prostate Cancer
HRD	� Homologous Recombination Deficiency
HRR	� Homologous Recombination Repair
IVD	� In-Vitro Diagnostic
IVDR	� In-Vitro Diagnostic Medical Devices Regulation
LDT	� Laboratory Developed Test
LPV/PV	� Likely Pathogenetic Variant/Pathogenetic Variant
m-CRPC	� Metastatic Castration-Resistant Prostate Cancer
m-CSPC	� Metastatic Castration Sensitive Prostate Cancer
MMR	� Mismatch Repair
MSI	� Microsatellite Instability
NCCN	� National Comprehensive Cancer Network
NGS	� Next-Generation Sequencing
PARPi	� Poly (adenosine diphosphate [ADP]–ribose) polymerase inhibitors
PCa	� Prostate Cancer
RUO	� Research-use-only
SIAPEC	� Società Italiana Anatomia-Patologica e Citologia Diagnostica
SIGU	� Società Italiana di Genetica Umana
SIPO	� Società Italiana di Psico-Oncologia
SIUrO	� Italian Society of Uro-Oncology
SPSS	� Statistical Package for Social Science
VUS	� Variant of Uncertain Significance

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12885-​025-​13521-5.

Supplementary Material 1.

Supplementary Material 2.

Supplementary Material 3.

Acknowledgements
We would like to thank all the meetings participants: Alessandro Pili, Alessia 
Reali, Alessio Bruni, Antonino Iarìa. Antonio Lupo, Consuelo Buttigliero, Cristina 
Masini, Di Mauro Davide, Elena Zafarana, Ettore Di Trapani, Giorgio Gandaglia, 
Giulia Marvaso, Giulio Francolini, Giuseppe di Ivan Marco, Ilaria Montagnani, 

https://doi.org/10.1186/s12885-025-13521-5
https://doi.org/10.1186/s12885-025-13521-5


Page 10 of 11Mammone et al. BMC Cancer          (2025) 25:127 

Intilla Oliver, Ivan Fazio, Luca E. Trodella, Lucia Fratino, Luciano Burattini, Mar-
gherita Patruno, Mastrangelo Piero Augusto, Matteo Muto, Roberta Lucianò, 
Roberto Bortolus, Roberto Pacelli, Sara Costantini, Silvia Tognazzo, Tommaso 
Prayer, Valentina Baldazzi, Valentina Calò.

Authors’ contributions
Conception and overall idea of the study: Se.B. Manuscript Writing: G.M., A.C., 
and P.P. Data Collection: Si.B., N.B., A.C., G.N.C., L.C., R.M.D., G.F., L.I., A.L., L.M., D.T., 
G.S. Data Analysis: G.P, R.C. All authors reviewed the manuscript. All authors 
have approved the submitted version.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Data availability
The datasets used and/or analyzed during the current study are available 
from the corresponding author on reasonable request. Survey results can be 
accessed at link: https://​www.​survio.​com/p/​qL53Y​FL9.
Corresponding Author: Giulia Mammone MD; Email address: mammone.
giulia@gmail.com.

Declarations

Ethics approval and consent to participate
Not applicable. This manuscript does not report on or involve the use of any 
animal or human data or tissue.

Consent for publication
Not applicable. This research does not involve human participants.

Competing interests
A. Cimadamore: honoraria/ consulting fees by AstraZeneca/MSD; S. Bracarda: 
Advisory Board or Steering Committee Member for: Bayer, Astellas, Janssen, 
Pfizer, BMS, MSD, Novartis (AAA), Roche-Genentech, Ipsen, AstraZeneca, 
Merck, Gilead, Indicon, Genenta. Travel Accomodation by: MSD, Pfizer, Bayer. 
All other authors have declared no conflicts of interest.

Author details
1 Medical and Translational Oncology, Department of Oncology, Azienda Ospe-
daliera Santa Maria, Viale Tristano Di Joannuccio 1, Terni 05100, Italy. 2 Radiation 
Oncology Unit of Arezzo‑Valdarno, Azienda USL Toscana Sud-Est, Ospedale 
Arezzo e Valdarno, Arezzo, Italy. 3 Medical Oncology Unit, Ospedale Buccheri La 
Ferla, Fatebenefratelli, Palermo, Italy. 4 Department of Diagnostics and Public 
Health, University of Verona, Verona, Italy. 5 Italian Society of Uro-Oncology, 
Bologna, Italy. 6 Institute of Pathological Anatomy, Department of Medicine, 
University of Udine, via Chiusaforte, Udine 33100, Italy. 7 Department of Oncol-
ogy and Hematology, Azienda Ospedaliero-Universitaria di Modena, Modena, 
Italy. 8 Radiation Oncology, Dipartimento di Biomedicina e Prevenzione, 
Università degli Studi di Roma Tor Vergata, Roma, Italy. 9 Oncology Operative 
Unit, Santa Maria delle Grazie Hospital, ASL NA2 NORD, Pozzuoli, Napoli, Italy. 
10 Department of Precision Medicine in Medical, Surgical and Critical Care (Me.
Pre.C.C.), Section of Medical Oncology, University of Palermo, Palermo, Italy. 
11 Urologia Firenze, UslCentro, Toscana, Firenze, Italy. 12 Urology Department, 
USL Umbria 2, Foligno, Italy. 13 School of Methodology of Clinical Research 
IRCCS “Sacro Cuore - Don Calabria” Hospital Negrar di Valpolicella, Verona, 
Italy. 14 Medical Genetics Unit, Hospital of Perugia, Perugia, Italy. 15 Department 
of Medical and Surgical Sciences (DIMEC), University of Bologna, Bolo-
gna 40126, Italy. 

Received: 30 September 2024   Accepted: 14 January 2025

References
	1.	 Sung H, Ferlay J, Siegel RL, et al. Global Cancer statistics 2020: GLOBOCAN 

estimates of incidence and mortality worldwide for 36 cancers in 185 
countries. CA Cancer J Clin. 2021;71(3):209–49. https://​doi.​org/​10.​3322/​
caac.​21660.

	2.	 Leitzmann MF, Rohrmann S. Risk factors for the onset of prostatic cancer: 
age, location, and behavioral correlates. Clin Epidemiol. 2012;4:1–11. 
https://​doi.​org/​10.​2147/​CLEP.​S16747.

	3.	 Hemminki K. Familial risk and familial survival in prostate cancer. World J 
Urol. 2012;30(2):143–8. https://​doi.​org/​10.​1007/​s00345-​011-​0801-1.

	4.	 Li S, Silvestri V, Leslie G, et al. Cancer risks associated with. J Clin Oncol. 
2022;10(14):1529–41. https://​doi.​org/​10.​1200/​JCO.​21.​02112.

	5.	 Haraldsdottir S, Hampel H, Wei L, et al. Prostate cancer incidence in males 
with Lynch syndrome. Genet Med. 2014;16(7):553–7. https://​doi.​org/​10.​
1038/​gim.​2013.​193.

	6.	 Pritchard CC, Mateo J, Walsh MF, et al. Inherited DNA-repair gene 
mutations in men with metastatic prostate cancer. N Engl J Med. 
2016;04(5):443–53. https://​doi.​org/​10.​1056/​NEJMo​a1603​144.

	7.	 Consortium BCL. Cancer risks in BRCA2 mutation carriers. J Natl Cancer 
Inst. 1999;04(15):1310–6. https://​doi.​org/​10.​1093/​jnci/​91.​15.​1310.

	8.	 Robinson D, Van Allen EM, Wu YM, et al. Integrative clinical genomics of 
advanced prostate cancer. Cell. 2015;16(2):454. https://​doi.​org/​10.​1016/j.​
cell.​2015.​06.​053.

	9.	 Network CGAR. The molecular taxonomy of primary prostate cancer. Cell. 
2015;05(4):1011–25. https://​doi.​org/​10.​1016/j.​cell.​2015.​10.​025.

	10.	 Telli ML, Timms KM, Reid J, et al. Homologous recombination Deficiency 
(HRD) score predicts response to platinum-containing neoadjuvant 
chemotherapy in patients with triple-negative breast cancer. Clin 
Cancer Res. 2016;22(15):3764–73. https://​doi.​org/​10.​1158/​1078-​0432.​
CCR-​15-​2477.

	11.	 Pokataev I, Fedyanin M, Polyanskaya E, et al. Efficacy of platinum-based 
chemotherapy and prognosis of patients with pancreatic cancer with 
homologous recombination deficiency: comparative analysis of pub-
lished clinical studies. ESMO Open. 2020;5(1):e000578. https://​doi.​org/​10.​
1136/​esmoo​pen-​2019-​000578.

	12.	 Wen H, Feng Z, Ma Y, et al. Homologous recombination deficiency in 
diverse cancer types and its correlation with platinum chemotherapy 
efficiency in ovarian cancer. BMC Cancer. 2022;16(1):550. https://​doi.​org/​
10.​1186/​s12885-​022-​09602-4.

	13.	 Lord CJ, Ashworth A. PARP inhibitors: synthetic lethality in the clinic. Sci-
ence. 2017;17(6330):1152–8. https://​doi.​org/​10.​1126/​scien​ce.​aam73​44.

	14.	 Mateo J, Carreira S, Sandhu S, et al. DNA-repair defects and olaparib in 
metastatic prostate cancer. N Engl J Med. 2015;29(18):1697–708. https://​
doi.​org/​10.​1056/​NEJMo​a1506​859.

	15.	 Mateo J, Porta N, Bianchini D, et al. 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. 2020;21(1):162–74. https://​doi.​org/​10.​1016/​S1470-​2045(19)​
30684-9.

	16.	 Hussain M, Mateo J, Fizazi K, et al. Survival with olaparib in metastatic 
castration-resistant prostate cancer. N Engl J Med. 2020;10(24):2345–57. 
https://​doi.​org/​10.​1056/​NEJMo​a2022​485.

	17.	 Abida W, Patnaik A, Campbell D, et al. Rucaparib in men with meta-
static castration-resistant prostate cancer harboring a. J Clin Oncol. 
2020;10(32):3763–72. https://​doi.​org/​10.​1200/​JCO.​20.​01035.

	18.	 Fizazi K, Piulats JM, Reaume MN, et al. Rucaparib or physician’s choice in 
metastatic prostate cancer. N Engl J Med. 2023;23(8):719–32. https://​doi.​
org/​10.​1056/​NEJMo​a2214​676.

	19.	 De Bono JS, Mehra N, Scagliotti GV, et al. Talazoparib monotherapy 
in metastatic castration-resistant prostate cancer with DNA repair 
alterations (TALAPRO-1): an open-label, phase 2 trial. Lancet Oncol. 
2021;22(9):1250–64. https://​doi.​org/​10.​1016/​S1470-​2045(21)​00376-4.

	20.	 Smith MR, Scher HI, Sandhu S, et al. Niraparib in patients with meta-
static castration-resistant prostate cancer and DNA repair gene defects 
(GALAHAD): a multicentre, open-label, phase 2 trial. Lancet Oncol. 
2022;23(3):362–73. https://​doi.​org/​10.​1016/​S1470-​2045(21)​00757-9.

	21.	 Hussain M, Daignault-Newton S, Twardowski PW, et al. Targeting andro-
gen receptor and DNA repair in metastatic castration-resistant prostate 
cancer: results from NCI 9012. J Clin Oncol. 2018;01(10):991–9. https://​doi.​
org/​10.​1200/​JCO.​2017.​75.​7310.

	22.	 Clarke NW, Armstrong AJ, Thiery-Vuillemin A, et al. Abiraterone and 
olaparib for metastatic castration-resistant prostate cancer. NEJM Evid. 
2022;1(9):EVIDoa2200043. https://​doi.​org/​10.​1056/​EVIDo​a2200​043.

	23.	 Saad F, Clarke NW, Oya M, et al. Olaparib plus abiraterone versus placebo 
plus abiraterone in metastatic castration-resistant prostate cancer 
(PROpel): final prespecified overall survival results of a randomised, 

https://www.survio.com/p/qL53YFL9
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660
https://doi.org/10.2147/CLEP.S16747
https://doi.org/10.1007/s00345-011-0801-1
https://doi.org/10.1200/JCO.21.02112
https://doi.org/10.1038/gim.2013.193
https://doi.org/10.1038/gim.2013.193
https://doi.org/10.1056/NEJMoa1603144
https://doi.org/10.1093/jnci/91.15.1310
https://doi.org/10.1016/j.cell.2015.06.053
https://doi.org/10.1016/j.cell.2015.06.053
https://doi.org/10.1016/j.cell.2015.10.025
https://doi.org/10.1158/1078-0432.CCR-15-2477
https://doi.org/10.1158/1078-0432.CCR-15-2477
https://doi.org/10.1136/esmoopen-2019-000578
https://doi.org/10.1136/esmoopen-2019-000578
https://doi.org/10.1186/s12885-022-09602-4
https://doi.org/10.1186/s12885-022-09602-4
https://doi.org/10.1126/science.aam7344
https://doi.org/10.1056/NEJMoa1506859
https://doi.org/10.1056/NEJMoa1506859
https://doi.org/10.1016/S1470-2045(19)30684-9
https://doi.org/10.1016/S1470-2045(19)30684-9
https://doi.org/10.1056/NEJMoa2022485
https://doi.org/10.1200/JCO.20.01035
https://doi.org/10.1056/NEJMoa2214676
https://doi.org/10.1056/NEJMoa2214676
https://doi.org/10.1016/S1470-2045(21)00376-4
https://doi.org/10.1016/S1470-2045(21)00757-9
https://doi.org/10.1200/JCO.2017.75.7310
https://doi.org/10.1200/JCO.2017.75.7310
https://doi.org/10.1056/EVIDoa2200043


Page 11 of 11Mammone et al. BMC Cancer          (2025) 25:127 	

double-blind, phase 3 trial. Lancet Oncol. 2023;24(10):1094–108. https://​
doi.​org/​10.​1016/​S1470-​2045(23)​00382-0.

	24.	 Rao A, Heller G, Ryan CJ et al. Alliance A031902 (CASPAR): a randomized 
phase (Ph) 3 trial of enzalutamide with rucaparib/placebo in first-line 
metastatic castration-resistant prostate cancer (mCRPC). J Clin Oncol. 
2022;40(suppl 16; abstr TPS5107). https://​doi.​org/​10.​1200/​JCO.​2022.​40.​
16_​suppl.​TPS51​07.

	25.	 Nicolosi P, Ledet E, Yang S, et al. Prevalence of germline variants in pros-
tate cancer and implications for current genetic testing guidelines. JAMA 
Oncol. 2019;01(4):523–8. https://​doi.​org/​10.​1001/​jamao​ncol.​2018.​6760.

	26.	 Kurian AW, Sigal BM, Plevritis SK. Survival analysis of cancer risk reduction 
strategies for BRCA1/2 mutation carriers. J Clin Oncol. 2010;10(2):222–31. 
https://​doi.​org/​10.​1200/​JCO.​2009.​22.​7991.

	27.	 Parker C, Castro E, Fizazi K, et al. Prostate cancer: ESMO clinical prac-
tice guidelines for diagnosis, treatment and follow-up. Ann Oncol. 
2020;31(9):1119–34. https://​doi.​org/​10.​1016/j.​annonc.​2020.​06.​011.

	28.	 Lapini A, Caffo O, Conti GN, et al. Matching BRCA and prostate cancer 
in a public health system: report of the Italian society for uro-oncology 
(SIUrO) consensus project. Crit Rev Oncol Hematol. 2023;184:103959. 
https://​doi.​org/​10.​1016/j.​critr​evonc.​2023.​103959.

	29.	 AIOM. Linee guida carcinoma della prostata Edizione 2021. https://​www.​
iss.​it/​docum​ents/​20126/​84038​39/​LG450-​AIOM_​Ca_​prost​ata.

	30.	 AIOM, Raccomandazioni. AIOM per l’implementazione dell’analisi delle 
varianti patogenetiche nei pazienti con carcinoma della prostata meta-
statico. https://​www.​aiom.​it/​wp-​conte​nt/​uploa​ds/​2023/​04/​2023-​03_​
Racc_​BRCA_​Prost​ata.​pdf.

	31.	 Skirton H, Goldsmith L, Jackson L, Tibben A. Quality in genetic counsel-
ling for presymptomatic testing–clinical guidelines for practice across the 
range of genetic conditions. Eur J Hum Genet. 2013;21(3):256–60. https://​
doi.​org/​10.​1038/​ejhg.​2012.​174.

	32.	 Maiese DR, Keehn A, Lyon M, Flannery D, Watson M, Collaboratives 
WGNCCSRGS. Current conditions in medical genetics practice. Genet 
Med. 2019;21(8):1874–7. https://​doi.​org/​10.​1038/​s41436-​018-​0417-6.

	33.	 Rothwell E, Kohlmann W, Jasperson K, Gammon A, Wong B, Kinney A. 
Patient outcomes associated with group and individual genetic coun-
seling formats. Fam Cancer. 2012;11(1):97–106. https://​doi.​org/​10.​1007/​
s10689-​011-​9486-2.

	34.	 Carter HB, Helfand B, Mamawala M. Germline mutations in ATM and 
BRCA1/2 are associated with grade reclassification in men on active 
surveillance for prostate cancer. Eur Urol. 2019;7(5):743–9.

	35.	 Halstuch D, Ber Y, Kedar D. Short-term outcomes of active surveillance 
for low risk prostate cancer among men with germline DNA repair gene 
mutations. J Urol. 2020;204(4):707–13. https://​doi.​org/​10.​1097/​JU.​00000​
00000​001027.

	36.	 ENIGMA. ENIGMA BRCA1/2 gene variant classification criteria. https://​
enigm​acons​ortium.​org/​wp-​conte​nt/​uploa​ds/​2020/​08/​ENIGMA_​Rules_​
2017-​06-​29-​v2_5_​1.​pdf.

	37.	 Russo A, Incorvaia L, Capoluongo E, et al. 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. 2022;7(3):100459. https://​doi.​org/​10.​1016/j.​esmoop.​2022.​100459.

	38.	 Friedlander TW, Pritchard CC, Beltran H. Personalizing therapy for meta-
static prostate cancer: the role of solid and liquid tumor biopsies. Am Soc 
Clin Oncol Educ Book. 2017;37:358–69. https://​doi.​org/​10.​1200/​EDBK_​
175510.

	39.	 Abida W, Armenia J, Gopalan A. Prospective genomic profiling of prostate 
cancer across disease states reveals germline and somatic alterations that 
may affect clinical decision making. JCO Precis Oncol. 2017. PO.17.00029. 
https://​doi.​org/​10.​1200/​PO.​17.​00029.

	40.	 Hussain M, Corcoran C, Sibilla C, et al. Tumor genomic testing for > 4,000 
men with metastatic castration-resistant prostate Cancer in the Phase III 
Trial PROfound (Olaparib). Clin Cancer Res. 2022;14(8):1518–30. https://​
doi.​org/​10.​1158/​1078-​0432.​CCR-​21-​3940.

	41.	 Capoluongo E, Ellison G, López-Guerrero JA, et al. Guidance statement 
on BRCA1/2 tumor testing in ovarian cancer patients. Semin Oncol. 
2017;44(3):187–97. https://​doi.​org/​10.​1053/j.​semin​oncol.​2017.​08.​004.

	42.	 Pikor LA, Enfield KS, Cameron H, Lam WL. DNA extraction from paraffin 
embedded material for genetic and epigenetic analyses. J Vis Exp. 
2011;26(49). https://​doi.​org/​10.​3791/​2763.

	43.	 Regulation (EU). 2017/746 of the European Parliament and of the Council 
of 5 April 2017 on in vitro diagnostic medical devices and repealing 

Directive 98/79/EC and Commission decision 2010/227/EU (text with 
EEA relevance). Document 32017R0746. Official J Eur Union. L 117/P. 176, 
5.5.2017. https://​data.​europa.​eu/​eli/​reg/​2017/​746/​oj.

	44.	 Li MM, Datto M, Duncavage EJ, et al. Standards and guidelines for the 
interpretation and reporting of sequence variants in cancer: a Joint 
Consensus Recommendation of the Association for Molecular Pathology, 
American Society of Clinical Oncology, and College of American Patholo-
gists. J Mol Diagn. 2017;19(1):4–23. https://​doi.​org/​10.​1016/j.​jmoldx.​2016.​
10.​002.

	45.	 Ewing CM, Ray AM, Lange EM, et al. Germline mutations in HOXB13 and 
prostate-cancer risk. N Engl J Med. 2012;12(2):141–9. https://​doi.​org/​10.​
1056/​NEJMo​a1110​000.

	46.	 Ryan S, Jenkins MA, Win AK. Risk of prostate cancer in Lynch syndrome: a 
systematic review and meta-analysis. Cancer Epidemiol Biomarkers Prev. 
2014;23(3):437–49. https://​doi.​org/​10.​1158/​1055-​9965.​EPI-​13-​1165.

	47.	 Na R, Zheng SL, Han M, et al. Germline mutations in ATM and BRCA1/2 
distinguish risk for lethal and indolent prostate cancer and are associated 
with early age at death. Eur Urol. 2017;71(5):740–7. https://​doi.​org/​10.​
1016/j.​eururo.​2016.​11.​033.

	48.	 National Comprehensive Cancer Network. Principles of genetics and 
molecular/biomarker analysis. NCCN clinical practice guidelines in oncol-
ogy: prostate cancer version 1.2023. Plymouth Meeting: NCCN; 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/S1470-2045(23)00382-0
https://doi.org/10.1016/S1470-2045(23)00382-0
https://doi.org/10.1200/JCO.2022.40.16_suppl.TPS5107
https://doi.org/10.1200/JCO.2022.40.16_suppl.TPS5107
https://doi.org/10.1001/jamaoncol.2018.6760
https://doi.org/10.1200/JCO.2009.22.7991
https://doi.org/10.1016/j.annonc.2020.06.011
https://doi.org/10.1016/j.critrevonc.2023.103959
https://www.iss.it/documents/20126/8403839/LG450-AIOM_Ca_prostata
https://www.iss.it/documents/20126/8403839/LG450-AIOM_Ca_prostata
https://www.aiom.it/wp-content/uploads/2023/04/2023-03_Racc_BRCA_Prostata.pdf
https://www.aiom.it/wp-content/uploads/2023/04/2023-03_Racc_BRCA_Prostata.pdf
https://doi.org/10.1038/ejhg.2012.174
https://doi.org/10.1038/ejhg.2012.174
https://doi.org/10.1038/s41436-018-0417-6
https://doi.org/10.1007/s10689-011-9486-2
https://doi.org/10.1007/s10689-011-9486-2
https://doi.org/10.1097/JU.0000000000001027
https://doi.org/10.1097/JU.0000000000001027
https://enigmaconsortium.org/wp-content/uploads/2020/08/ENIGMA_Rules_2017-06-29-v2_5_1.pdf
https://enigmaconsortium.org/wp-content/uploads/2020/08/ENIGMA_Rules_2017-06-29-v2_5_1.pdf
https://enigmaconsortium.org/wp-content/uploads/2020/08/ENIGMA_Rules_2017-06-29-v2_5_1.pdf
https://doi.org/10.1016/j.esmoop.2022.100459
https://doi.org/10.1200/EDBK_175510
https://doi.org/10.1200/EDBK_175510
https://doi.org/10.1200/PO.17.00029
https://doi.org/10.1158/1078-0432.CCR-21-3940
https://doi.org/10.1158/1078-0432.CCR-21-3940
https://doi.org/10.1053/j.seminoncol.2017.08.004
https://doi.org/10.3791/2763
https://data.europa.eu/eli/reg/2017/746/oj
https://doi.org/10.1016/j.jmoldx.2016.10.002
https://doi.org/10.1016/j.jmoldx.2016.10.002
https://doi.org/10.1056/NEJMoa1110000
https://doi.org/10.1056/NEJMoa1110000
https://doi.org/10.1158/1055-9965.EPI-13-1165
https://doi.org/10.1016/j.eururo.2016.11.033
https://doi.org/10.1016/j.eururo.2016.11.033

	Integrating BRCA testing into routine prostate cancer care: a multidisciplinary approach by SIUrO and other Italian Scientific Societies
	Abstract 
	Highlights 
	Introduction
	Methods
	Results of the first meeting (6th-7th September 2022, Bologna)
	Survey results
	Minimal requirements for a “Mini-Counseling” program in prostate cancer

	Care pathway proposals
	Selection of patient populations
	Pathways for BRCA testing
	Patients affected by metastatic PCa
	Patients affected by non-metastatic PCa with familial cancer risk

	Sequencing methods and reporting
	Criteria for genetic counselling

	Results of the second meeting (3rd March 2023, Bologna)
	Summary of expert opinion: predictive pathway
	Summary of expert opinion: preventive pathway

	Conclusions
	Acknowledgements
	References


