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The second most common type of tumor worldwide
is prostate cancer (PCa). Certain genetic factors
contribute to a risk of developing PCa of as much
as 40%. BRCA1 and BRCA2 mutations have linked
with an increased risk for breast, ovarian, and PCa.
However, BRCA2 is the most common gene found
altered in early-onset of PCa in males younger
than 65. BRCA2 mutation has a higher chance of
developing an advanced stage of the disease, resulting
in short survival time. This review aimed to describe
the genetic changes in BRCA2 that contribute to the
risk of PCa, to define its role in the early diagnosis
in a man with a strong family history, and to outline
the purpose of genetic testing and counseling.
Also, the review summarizes the impact of BRCA2
gene mutation in localized PCa, and the treatment
strategies have used for PCa patients with a BRCA2
modification.
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pidemiology and etiology. In 2018, prostate cancer

(PCa) found to be the second highest tumor type
with fifth foremost etiology of cancer-related mortality
among males worldwide." Approximately 1.3 million
new PCa cases and 359,000 associated deaths occurred
worldwide in 2018, most commonly in sub-Saharan
Africa and the Caribbean. Prevalence rates are higher
in countries such as, New Zealand, Australia, Europe
(north and west), and North America.! In Nordic,
countries; however, the incidence has either dropped or
steadied since 2000.> In Saudi Arabia, PCa is the fifth
most common cancer among all age groups. In 2001,
the highest age-standardized rate (ASR) was found in
the eastern region, at 11.3/100,000, while the lowest
seen in the Asir region, at 4.9/100,000.° Prostate cancer
prevalence is lesser in the Arab population than in North
American Society,* and this lower incidence due to small
prostatic specific antigen (PSA) level.” Approximately
25% of newly diagnosed cancers in men are PCa.
Middle Eastern, North African, and Asian men were
found to have a lower prevalence of PCa and commonly
diagnosed in Swedish men.® The low incidence of PCa
among the first generation of descendants of Middle
Eastern immigrants has been evident in places such
as Sweden,” the Netherlands,® and California (USA).°
However, with each new generation, the incidence
gradually increases. Conventionally, it believed that
high saturated fat consumption, PCa was still low."
Genetic contributions in the pathogenesis of PCa have
well described, but knowledge and awareness related to
inherent pathology are continuously changing. There
are some positive aspects, predominantly with genetic
associations, those that occur within PCa: 1) early-onset

Saudi Med ] 2020; Vol. 41 (1)

WWW.Smj.0rg.sa

9


ORCID ID:  https://orcid.org/0000-0002-8711-0792
www.smj.org.sa 

BRCA2 gene mutation and prostate cancer ... Junejo & AlKhateeb

PCa in those aged <55 years. 2) PCa males associated
along with a breast, pancreas, or tumor of ovaries.
3) Numerous pretentious first-degree relatives (FDRs)
with PCa."

Prostate cancer is very rare under 40 years of age,
but its prevalence afterward, this age rises promptly.
Men of age 49, 50-59, 60-69, and 70 or more, the
likelihood of being diagnosed PCa is one in 437, one
in 59, one in 22, and one in 13, respectively."" Men
who develop PCa below the age of 55 categorized as
having an early onset of PCa and the rate of presence
of such cases is growing. Further, some of these cases
are highly aggressive, typically due to the manifestation
of a germline mutation.'” Those patients present with
a positive family history of PCa, they are at increased
60% chances of developing PCa.” Some of the familial
PCa clusterings has been described, as an association
with breast and colonic cancer.'*!> Approximately 10%
of PCa cases are mostly due to inherited factors or PCa
predilection genes. Published data has reported that
strong family history is one of the highest risk factors
for PCa development.'® Familial accretions are due to
more PCa checking in relatives supposed to be at high
risk."”

Prostate cancer is a natural component of
heritable breast carcinoma, where the genetic affinity
interconnected to BRCA1 and BRCA2 gene mutation.'®
The overall PCa chances are stated to be up to 3.8-fold
or 8.6-fold for those who are carriers of BRCA1 and
BRCA2 genes, respectively.” Additionally, BRCA2
mutations have been reported to result in an aggressive
pattern of disease with a reduced survival rate. BRCA2
mutations have been present in approximately 5% of
patients with progressive PCa.**** Germline BRCA
changes can increasingly be measured in metastatic
castration-resistant PCa (mCRPC). As such, genetic
assessment and testing are critical to cancer risk
assessment, screening, and treatment.”>

This study aims to review the pathologic and genetic
changes in PCa that can interfere with the treatment
approach, guidelines, and clinical considerations for
the management of PCa. It also analyzed the case and
prognosis of a patient with history of PCa in relatives.
The knowledge of genetic testing and genetic counseling
for men in BRCA2 families may be helpful for risk

assessment and prevention. We believe this review on
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an emerging BRCA2 gene mutation will be helpful in
early detection of PCa.

Molecular and genetic variations in prostate cancer.
The interface between multiple genes and environmental
factors results in complex molecular pathogenesis in the
development of PCa, and these genetic and epigenetic
changes can occur at various stages. Transformations
in BRCA1 and BRCA2 have recognized the factor
for progression of poor-risk PCa.*® Prostate cancer is
known to have an abnormally different genetic process,
including somatic copy number alterations, point
mutation, chromosomal number changes, and structural
modifications.” Somatic copy number alterations may
found in around 90% of PCa cases. Primary PCa often
shows deletions on different chromosome numbers like
6q, 8p, 10q,13q, and other specific genes, including
NKX3-1, PTEN, BRCA2, and RB1. In mCRPC, the
augmentation of chromosome x, 7, 8q, and 9q have
been identified, as well as that of androgen receptor
pathway genes and the MYC oncogene.”’

Prostate cancer includes somatic mutation, as
do breast cancer and ovarian cancer.*®** In PCa gene
mutation, at least 20 mutations likely result in protein
function interruption. RNASEL is a tumor suppressor
gene that has a crucial role in PCa.’ Hereditary PCa
gene BRCA2 found on chromosome 17p, which
codes a protein that similar to the family of DNA
cross-link repair enzymes, and these enzymes included
in biosynthesis.** The Arg293X and Aspl75Ty genes
were the first identified for familial PCa in a man
from European origin and in an African American
populations respectively.”* The variants of HOXB13
GB84E have identified in high risk of PCa patient after
the screening of more than 200 genes.*

Table 1 summarize the prevalence and frequency of
BRCA2 carriers in PCa.

The impact of BRCA2 mutation on localized prostate
cancer. Patients with germline BRCA2 gene mutation
and diagnosed with localized PCa have reduced cancer-
specific and metastasis-free survival than non-carriers.*”
Those patients were having the affiliation of intra-ductal
PCa and a germline BRCA2 mutation and undergoing
surgery, and they have an inferior prognosis due to a
reason of intraductal carcinoma.*3¢ Recently, Taylor et
al’” published an article on localized PCa patients, those
were found with germline BRCA2 mutations in spite
of those having sporadic BRCA2 transformations. They
have mentioned that the localized PCa from BRCA2
alteration carriers has clinical and molecular structures
that are more alike to be an aggressive and progressive
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tumor from non-carriers than to localized sporadic
tumors from non-carriers. As like, the molecular
abnormalities existent in growths from new detected
BRCA2 mutation carriers with management early
localized PCa is similar to individuals appreciated man
having metastatic castrate-resistant PCa, those who have
received numerous type of treatment. And this result
is persistent with the assessment that BRCA2 altered
localized cancers are already on a destructive route at
the time of diagnosis. Furthermore, the presence of
the intra-ductal PCa sub pathology is another sign of
poor prognosis. Intra-ductal PCa, origin from a typical
familial copy, which is described by more genomic
uncertainty, which comparatively describes the reasons
of having a BRCA2 mutation carriers have unfortunate
consequences when intra-ductal PCa exists. The
occurrence of germline BRCA2 alterations in PCa

Table 1 - The frequency of BRCA2 mutations in patients with prostate
cancer.

Country Reference Total number BRCA2
of patients mutation

n (%)
UK/USA Pritchard et al® 692 37 (5.3)
AJ (USA) Gallagher et al*! 832 20 (2.4)
UK Castro et al® 2019 61 (3.0)
Canada Akbari et al” 1904 26 (1.4)
UK Edwards et al”® 263 6 (2.3)
AJ (USA) Kirchhoff et al™ 251 8 (3.2)
USA Sinclair et al”® 43 3 (7.0)
Germany Maier et al” 474 5 (1.1)
Multinational Na et al* 799 15 (1.9)
Finland Ikonen et al” 548 7 (1.3)
Turkey Mnguoglu et al’® 50 1 (2.0
United Kingdom Kote-Jaria et al*® 1832 19 (1.0)
Iceland Tryggvadéttir et al” 527 30 (5.7)
AJ (USA) Agalliu et al* 979 18 (1.8)

patient is somewhat low (1%). Still, the destructive
natural pattern of localized cancer may explain any
variation in medical treatment to further strengthened
the methods as compared presently worked.”” Table
2 summarize the outcomes of germline and sporadic
BRCA2-mutation in the localized PCa. The DNA
damage path and its consequence is very crucial and
significant, which confirms the existence of regular and
malignant prostate cells. And includes the breast cancer
predisposition BRCA1/2, ataxia-telangiectasia altered
and the partner and localizer of BRCA2 genes.
BRCA2 gene and its role in PCa. BRCA2 is an
autosomal dominant inheritance cancer suppressor gene
along with an essential function in the preservation of
genomic control. The heterozygous germline mutation
entities in the BRCA2 gene are at greater risk of dropping
the effective allele due to secondary harmful effects.??
These harmful effects can occur due to many reasons,
such as alkylating drugs, ionizing radiotherapy, oxygen
radical’s types, and chemical mutagens.” BRCA2
codes 3418, an amino acid, which comprises 8 BRCA
replications, a DNA-binding domain, and a nuclear
localization signal. BRCA2 correlates with RAD51
through the BRCA recurrences and the RAD51-binding
domain at its C-terminus as a fragment of the double-
strand break restoration mechanism.” Recent studies®
have reported that 10% of primary cancer and 25% of
advanced from PCa anchorage the DNA damage repair
defects that are associated with progressive BRCA2
deficiencies. These BRCA2 gene mutations have linked
with advanced disease with poor clinical outcomes.**
Recently, poly-ADP ribose polymerase (PARP)
blockers or chemotherapy such as platinum based
treatment options identified for some somatic and
germline DNA damage repair defects.**” Robinson et

Table 2 - Outcomes of germline and sporadic BRCA2-mutation in the localized prostate cancer (PCa)

Localized PCa Molecular structures % Treatment type ~ Treatment outcomes
(5 year survival)
(%) ref

Germline BRCA2 mutation type Global hypo- methylation 25% Surgery 88.9% (MES)
TMPRSS2-ERG fusions

MED12L/MED12 44% Radiotherapy 57.28 (MES)

Chromothripsis and Kataegis 20%7 Surgery 94.7% (CSS)

Androgen receptor alteration Low™ Radiotherapy 60.3% (CSS)

Sporadic type Androgen receptor alteration Low (0.3-0.5)% Surgery 97.22 (MFES)

Minimal hypo-methylation. 347 Radiotherapy 93.5% (MFS)
TMPRSS2-ERG fusions

MED12L or MED12 mutations 0.1 Surgery 98.7%2 (CSS)

Chromothripsis and kataegis 20% Radiotherapy 95.3% (CSS)

CSS - cause- specific survival, MFS - metastasis- free survival, TMPRSS2-ERG - transmembrane protease serine 2 and v-ets
erythroblastosis virus E26 oncogene homolog, MED - Mediator of RNA polymerase II transcription subunit 12 homolog
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al® have reported in their data that germline changes
for DNA damage repair genes are known factors
linked a higher chance for developing of metastatic
PCa. Pritchard et al”® published a data of 84 germline
DNA-repair gene changes, recognized as very highly
notorious, and these found in 82 patients (11.8%).
Alterations recognized in 16 different genes, as well as
BRCA2 in 37 men (5.3%) and others such as ATM
1.6%, CHECK2 1.9% of 534 analysis of patients,
BRCA1 0.9%, RADSID 0.4%, and PALB2 0.4%.%
The prevalance of BRCA2 germline mutation is greater
(1.2%) than BRCALI gene (0.4%).*® Authors reported
in a landmark study, and they detect the altered
condition of 20 DNA repair genes 692 patients present
with metastatic PCa.*® The authors recognized a peak
incidence for germline changes in several genes tested,
also BRCA2, RAD51 paralog D, checkpoint kinase 2,
BRCA1, and BRCA2 partner and localizer.

Table 1 summarized the prevalence and frequency of
BRCA2 carriers in PCa.

When the patient should be referred for genetic
counseling and testing. As per recommendations by the
American College of Medical Genetics that men should
seek for genetic testing when there is a history of prostate
cancer: 1) Three or more first-degree relatives, 2) Two or
more first-degree relatives those who identified for PCa,
when their age was below 55 years, 3) a Gleason grade
more than 7, and 4) a family history of more than 2
persons with breast, ovaries, or cancer of pancraes.”

The National Comprehensive Cancer Network has
proposed that person must referred for genetic testing if
they have any of the following: 1) If Gleason’s grade is
more than 7, regardless of age and more than one close
relative having breast carcinoma with younger than
50 years of age. 2) If Gleason grade more magnificent
than 7 and at least 2 relatives with a history of a breast,
pancreas, or PCa with Gleason grade more than 7,
recognized at any age. 3) Individual history of advanced
PCa, diagnosed by prostate biopsy or by radiology work
up.®

Johns Hopkins suggested that, in terms of the
concerns of the familial PCa, the patient must be referred
for genetic testing: 1) Three or more closest family
relatives with history of PCa, 2) PCa in 3 generations
or 3) 2 close families with PCa diagnosed at or younger
than 55-years of age.’’ Recently, Zhen et al** studied
the importance of age at the time of diagnosis when
assessing hereditary risk. Notably, the bottommost
decile of PCa cases diagnosed in men below the age
of 55 years should be referred for genetic testing and
consultation.
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The importance of BRCA2 genetic testing in young
males with a positive family history. BRCA1 and
BRCA2 specify clinically subclass, which results in
a higher percentage of lethal tumors, which highly
suggested for genetic testing in an initial stage to
diagnose the PCa. Updated research studies have stated
that more than 10% of men with metastatic PCa have
genetic alterations in DNA repair genes,” and these
mutations are also found in 5% of men at high risk for
localized PCa, with a low incidence rate of low-risk
indolent tumors. There is also robust indication
signifying that these mutations may disturb the response
of PARP inhibitors and platinum-based chemotherapy
treatment.>

Giri et al”” recently, they have reported the results of
200 patients in the genetic evaluation of men study. Of
200 patients, 11 (5.5%) were identified a pathogenic
change by using a 25-gene cancer predisposition panel,
with 9 of those mutations were occurred in the group
of 125 men affected with PCa (7.2%) and 2 variations
happened in the group of 75 men at high risk but
unaffected. In 63.6% of cases studied, the alterations
linked to DNA repair genes, including BRCAI,
BRCA2, and others. Over one-third of men in the
study had variants of uncertain consequences.

Kote-Jarai et al’® have reported the importance of
BRCA2 in PCa risk in a male of fewer than 65 years’
age. BRCA2 gene analyzed for 1832 samples. Nineteen
protein-truncating mutations identified (16 frame
shifts and 3 were non-sense mutations). Furthermore,
they noticed 3 in structure losses one new and 69
missense modifications 13 new of indeterminate
consequence, one common non-sense alteration, and 3
ends of the protein, considered as benign, 31 identical
changes, 5 new, and 35 intronic alterations. Harmful
mutations noticed patients those present at 65 years
or lesser of age; no truncating mutations well known
in those patients who diagnosed PCa at age of 65 or
more than 65-year-old. The deleterious mutations
were recognized throughout the gene, in exon 10
(4 mutations), 11 (13 mutations), 22 (1 mutation) and
24 (1 mutation). The DNA sample types taken from the
families, obtainable for 3 of the mutation carriers, and
suitable fragments sequenced from these families. One
patient was found with 2 affected brothers, of whom
one carried the same mutation at 69 years. Another case
was more sibling, who suffered from variations, when
he was 66 years old. Twelve out of 19 of the harmful
mutation harbors have died earlier 1-11 years, 8 of these
mortality identified, and 7 patients are still alive.”®
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Identification of males with a hereditary susceptibility
for PCa. The focused selection of BRCA1/2 altered
carriers and control is a worldwide association of 62
centers in 20 countries, these accessing to rule out the
PCa in male population with BRCA2 mutations.”
Bancroft et al,¥ reported the selection outcomes
for males, who enrolled in the research study. They
enrolled all males between the age from 40 to 69 years
associates germline BRCA1/2 alterations and a group,
who have checked as negative for the pathogenesis of
BRCA1 or BRCA2 mutation recognized in relatives.”
Prostatic specific antigen (PSA) requested for all and
>3 ng/ml value offered biopsy. A total of 2481 men
were included in the study, 791 BRCA1 carriers, 531
BRCA1 controls; 731 BRCA2 carriers, and 428 BRCA
controls.

Of the 199 men, 8% had PSA more than 3.0 ng/
ml, 162 biopsies completed, 59 prostate cancers
diagnosed in 18  BRCAI carriers, 10 BRCALI
controls; 24 BRCA2 carriers, and 7 BRCA2 controls.
Approximately 66% of the tumors grouped were in
a high-risk or intermediate disease.”” The predictive
value to be positive for tissue diagnosis at the PSA
value was 3.0 ng/ml BRCA2 mutation harbors 48%
higher the predictive value reported in screening group
studies. The most important change noticed the high
or intermediate risk disease BRCA2 positive patients.
Approximately 95% of males were white, therefore, the
outcomes not seen as global in cultural population.”
The authors conclude that the impact screening system
is helpful for targeted PCa work up in males associated
with germline genetic risk variants. Initial outcomes
help of selective PSA screening established the BRCA
genotype expresses, these screening produces highly life
threatening condition.”

Limitations of genetic testing and counseling. The
American Society of Clinical Oncology emphasized on
informed consent and counseling for patients prior to
have any genetic testing.”” Genetic testing and advice
may be costly for the patient. Besides the interview
with the psychotherapist, fees charged for collection of
specimens (either a blood test or saliva) and specific test
ordered. Cost of the genetic analysis depends on the
genes tested; either one gene or many genes test may
take. There are several testing laboratories, those who
agreed to submit an approval for a financier covering
company after delivery of the sample and prior to start
any process with the test. After receiving the laboratory
tests, patient always informed about the details of

covering costs. 'The high price of evaluating individuals
with a personal and family history may prevent the
search of genetic therapy or testing in patients who are
unable to pay the charges.”

Bancroft et al® recently published a study on the
psychosocial issues in PCa work up for BRCA1/2
mutations. They reported the outcome of a longitudinal
survey. Many
investigation of focused PCa workup among males
recognized pathogenesis germline of BRCA1/ BRCA2
genes.®

All enrolled males in the IMPACT study were
asked to answers the questionnaire at different group
work sites before their yearly checkup appointment.
The survey measures include anxiety depression scale
in hospital, impact of event scale, 36 item short-form
health assessment, memorial anxiety scale for PCa,
cancer worry scale, and risk awareness.*

Total 432 men finalized questionnaires: BRCA1
gene mutation was identified in 98 and BRCA2 gene
mutation in 160 men. One hundred seventy-four were
controls (no familial mutation) member’s observation
for PCa risk subjective by hereditary position. The
level of awareness was high and not free for hereditary
conditions. The scores for the hospital anxiety depression
measurements and 36 elements of short form health
checkup started for general people. The impact of
event scale scores were within standard range. Impact
of Event Scale says interruption and escaping totals
found high in BRCA1/BRCA?2 carriers than in controls
and more in men with better PCa risk awareness. At
the level of multivariate, risk impression shared greater
to the variance in the impact of event scale scores than
genetic status. The authors conclude that no practical
alarming levels of general or cancer-specific distress or
reduced quality of life noticed in the group.® Some of
the contributors saw the difficulty and signifying the
essential for primary healthcare specialists, proposing
PCa screening to review the risk factors and to support
the men seeking PCa screening.®

psychosocial centers carried out

Role of immunotherapy and targeted therapy in
BRCA2-mutated advanced PCa. Patients who are
carriers of genetic alterations in the critical area of DNA
repair pathway have considerably more period threat to
the emergence of malignancy in comparison with their
peers. New developments in following group of DNA
sequencing skills permitted the work up for the persons
those who harbor the mutation, that will lead to
increases in practical risk-reduction approaches; this has
justified identifying the best prevention and treatment
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paths for such patients at an early stage. Currently,
many treatment strategies are working for PCa patients
who have germline/somatic modifications in the DNA
restoration pathway mechanism for BRCA1 and
BRCA2, likewise precise screening strategies also the
new treatment approaches including Poly-ADP ribose
polymerase blocking agents or chemotherapy.*

Role of chemotherapy agents. Chemotherapy drugs
are established to be a beneficial treatment for BRCA1/2
mutated breast and ovarian cancer.® In standard
practices for PCa, platinum-based chemotherapy is
indicated as ideal for differentiated neuroendocrine
tumors, as phase-III trials in mCRPC unsuccessful
outcome in an unselected group of people.®* However,
according to the findings produced by published
studies, BRCA2-mutated PCa may be highly sensitive
to chemotherapy.®*® Pomerantz et al® reported data of
141 men with mCRPC who managed with minimum
of 2 cycles of carboplatin and docetaxel. They indicated
that the treatment was favorable for germline BRCA2
mutation patients, 6 out of the 8 (75%) BRCA2 carriers
presenting PSA decline of more than 50% within 12
weeks after starting this chemotherapy; however, this
outcome achieved in only 23 of 133 (17%) non-carriers
(»=0.001). A higher than 50% reduction in PSA
levels was also associated with lengthier survival time
approximately 19 months in BRCA2 carriers versus
approximately 10 months in non-carriers with DNA
repair defects.”

Role of targeted therapy. Targeted therapies, such as
PARP inhibitors, are used in BRCA-linked breast and
ovarian tumors and are also recommended for BRCA
carriers affected by another solid cancer, also PCa.
These targeted agents are nuclear DNA-binding enzyme
complexes using for DNA single-strand break repair
along with base excision and repair path.® Poly-ADP
ribose polymerase inhibitors are effective to treat DNA
repair-poor cancers, because mentioned agents stimulate
the requirement of homologous recombination (HR)-
deficient tumors on a different DDR pathway.®” These
drugs can also be used at various stages of clinical
progress.

There is a growing awareness of such approaches
resulting from the immunotherapy studies that have
been completed and particularly after studies on vaccines
directed to the Food and Drug Administration (FDA)
approval for sipuleucel-T® and the broader to use
the PROSTVAC-VE Immune checkpoint inhibitors
have investigated for treating mCRPC, for example
pembrolizumab and atezolizumab in combination with
enzalutamide.”” Several Poly-ADP ribose polymerase
blocking agents such as rucaparib, olaparib, niraparib,
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velaparib and talazoparib are still under investigation
for treating several tumor types.

Clinical outcomes. This review related to BRCA2 gene
mutation was conducted because of its importance in
clinical practices aiming to diagnose PCa at an early
age, as it linked with an active genetic component. In
the present study, we assessed the importance of genetic
counseling and testing. Study indicated that PCa has
a genetic component and that strong family history
with quick detection of PCa are the leading signs of a
contributing BRCA2 gene mutation.

Men with a BRCA2 mutation are at greatest risk
of death as compared with non-carriers. Therefore, it
is imperative to inform primary treating physicians
and patients of the importance of genetic counselors
in the process of discussing the different treatment
options.”’ Pharmacological agents targeted at specific
genes, including DNA mismatch repair, have been
developed. It has also observed that the finding of
somatic and germline changes after checking results
shows the impact in the treatment approach in
patients with BRCA2 mutations (the most frequently
altered germline DDR gene). The license of harbors
of genomic abnormalities permits not only for those
having disease proneness to be identified but also for
a better description of tumor subtypes, which can
have different sensitivities to the various treatment
and management options. DNA sequencing will likely
change the therapeutic methodology of PCa in the
future, improving the molecular arrangement of this
cancer and, hence, the suitable therapeutic method. The
molecular classification of PCa appears to be helpful in
better determining the disease prognosis.”!

Recommendations. 1) The references and guidelines for
genetic counseling referrals should take into account the
patient’s age at PCa diagnosis and definite family cancer
history pattern. Referral should consider for persons
with a history of numerous affected FDRs with PCa,
early-onset PCa (aged less than 55 years), metastatic
PCa, or a history of another tumor, such as breast,
ovaries, or pancreas). 2) Knowledge about mutation
status for men in BRCA2 families may be beneficial
for risk assessment and prevention. 3) Due to the link
of the gene and genetic changes, it recommended that
the families of pretentious persons to start standard
PCa screening prior than does the general population;
however, this decision must be based on physician
and patient preference. 4) Genetic mutation linked
to PCa can check through blood or saliva tests. If the
urologist recommends genetic testing, the case may
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also be referred to a genetic counselor. 5) To take full
advantage of the effectiveness of cancer treatments and
avoid preventable adverse effects, the recognition and
potential authentication of prognostic biomarkers are
highly encouraged.

In conclusions, the available data indicate that the
early diagnosis of PCa through genetic testing should
be mandatory for patients associated who have a strong
family history of PCa. Genetic testing and counseling
performed by an experienced multi-disciplinary team,
including a treating physician and genetic counselor, is
needed for appropriate and timely management. Results
from ongoing randomized controlled trials on PARP
inhibitors in PCa will give further confidence for their
approval in clinical practice. Additional studies related
to recent updates and patient awareness in Saudi Arabia
are also necessary.
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