ORIGINAL RESEARCH

Improving Access to Germline Testing for
Patients With Prostate Cancer

Grace Cullen, DNP, FNP-BC, AOCNP, PMGT-BC?

Background: There is limited research examining demographic,
disease-related, and social factors that may influence veterans’
participation in germline genetic testing. This study sought to
identify whether demographic, disease-related, and social
factors influence decisions regarding participation in prostate
germline testing among veterans diagnosed with high-risk,
very high-risk, or metastatic prostate malignancy.

Methods: Patient demographic and clinical information were
collected and analyzed using descriptive statistics.

Results: A total of 171 electronic health records were analyzed.
The mean age was 73 years and 132 (77 %) participants were
African American. Only 4 patients (2%) declined testing.
Those who declined testing lived 6 to 18 miles from the testing
center. Of the 171 patients, 167 (98%) agreed to germline

testing: 126 (74%) tested negative for pathogenic variants,
10 (6%) tested positive for pathogenic variants, 30 (18%) had
indeterminate findings, and 1 (1%) had a variant of unknown
significance. Four patients (2%) with pathogenic variants
received targeted therapy. The most common pathogenic
finding was BRCAZ2 (3 cases), followed by ATM and CHEK?2.
Other pathogenic findings included TP53, PALB2, and MSH6.
All patients with a pathogenic finding had no history of other
primary malignancy. Most patients with pathogenic variants
had metastatic disease.

Conclusions: Efforts to promote germline genetic testing
resulted in substantial patient participation. Distance from their
residence to the testing site did not seem to influence patients’
willingness to participate in testing.
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ith the onset of precision oncology,
Wfindings from germline mutational

analysis have not only been helpful
in treating veterans with cancer but also aid
in cancer prevention, screening, early detec-
tion, increased chances for curative treatment
and improved overall outcomes not only for the
veteran patients but also for their families. This
study sought to identify whether certain de-
mographic, disease-related and social factors
may be influencing decisions on participation
in prostate germline testing among veterans di-
agnosed with high-risk, very high-risk or meta-
static prostate malignancy and to identify the
incidence of pathogenic mutations and their
impact on treatment.

METHODS
Data were collected from August 1, 2022, to
December 31, 2023, among veterans with
high-risk, very high-risk, or metastatic prostate
cancer who were seen in medical oncology
clinics and received education on the bene-
fits of prostate germline genetic testing at the
John D. Dingell Veterans Affairs Medical Cen-
ter (JDDVAMC), an urban teaching hospital.
The Wayne State University Institutional Re-
view Board reviewed and approved this study.
A retrospective analysis of electronic health
records was conducted to collect demographic
and clinical information, including age, sex, race,
extent of disease (high-risk, very high-risk, or
metastatic disease), significant comorbidities,
educational level, family or personal history of
cancer, travel time, finding of pathogenic or likely
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pathogenic variants, impact on treatment ap-
proaches, referral for genetic counseling, and
whether the veteran agreed or declined germ-
line genetic testing. Significant comorbidities
analyzed in this study included potentially se-
rious, progressive, incurable and/or symptom-
associated illnesses such as coronary artery
disease, chronic heart failure, significant car-
diac dysrhythmia, aneurysm, chronic obstructive
pulmonary disease, pulmonary hypertension,
end-stage renal disease, chronic kidney disease,
terminal neurological conditions, diabetes melli-
tus, HIV, and liver cirrhosis. Microsoft Excel was
used to calculate descriptive statistics.

RESULTS

A total of 171 electronic health records of hema-
tology/oncology patients at JDDVAMC were an-
alyzed. The mean age of included veterans was
73 years (range, 55-101 years), 132 participants
(77%) were African American, 36 (21%) were
White, 1 patient (1%) was Native Hawaiian/Pa-
cific Islander, and 2 (1%) declined to answer.
Only 22 EHRs (13%) reviewed contained infor-
mation on patient education.

Four patients (2%) declined germline test-
ing. These patients lived between 6 and
18 miles from the JDDVAMC and their ages
ranged from 67 to 88 years. One of the pa-
tients who declined testing had a family his-
tory of cancer (throat cancer). Of those who
declined testing, 2 had high-risk prostate can-
cer and 1 had metastatic disease. All patients
who declined testing had < 1 serious comorbid
conditions; 1 patient had coexisting metastatic



carcinoid tumor of the colon.

Of the 171 included patients, 167 (98%)
agreed to germline testing. These patients
lived from < 1 to 68 miles from the testing cen-
ter. Ages ranged from 55 to 101 years. Pros-
tate cancer was the most common family history
of malignancy among patients who had nega-
tive germline genetic testing. Germline testing
results included 126 patients (74%) who tested
negative for pathogenic variants, 10 (6%) had
pathogenic variants, 30 (18%) had indetermi-
nate findings, and 1 (1%) had a variant of un-
known significance. Seventeen participants with
indeterminate findings were referred for genetic
counseling. Of the 10 patients who tested pos-
itive for pathogenic variants, 4 were amenable
to the use of targeted therapy. All patients with
pathogenic variants were referred for genetic
counseling.

Three patients had BRCA2 pathogenic
variants, 2 patients had ATM variants,
and 2 patients had CHEK2 variants. Addi-
tional pathogenic findings included TP53,
PALB2, and MSH6 (Table). All patients with
had a pathogenic finding had no history of
other primary malignancies. Breast, lung,
and prostate cancer were most common in
the family histories for patients with patho-
genic findings, while others noted histories
of throat, uterine, brain, and colon cancers.
Patients with pathogenic variants had a me-
dian of 1 serious comorbidity. Patients with
negative findings had a median of 3 serious
comorbidities.

DISCUSSION

The National Comprehensive Cancer Network
(NCCN) recommends germline genetic test-
ing for patients with a personal history of pros-
tate cancer in the following cases: metastatic,
regional (node positive), high-risk or very high-
risk localized, a personal history of breast can-
cer, Ashkenazi Jewish ancestry, certain types
of family history of cancer, family history of
certain types of hereditary cancer syndromes,
and family history of familial cancer risk muta-
tions in certain variants.'

According to the NCCN, high-risk prostate
cancer patients are those that do not have
very high-risk features, clinical stage T3a,
Grade Group 4 or Grade Group 5, or have a
prostate-specific antigen (PSA) > 20 ng/mL.2
Those with very high-risk disease have > 1 of
the following: clinically staged at cT3b or cT4,
primary Gleason pattern 5, 2 or 3 high-risk fea-
tures, > 4 cores with Grade Group 4 or Grade
Group 5.

TABLE. Patients With Germline Testing
and Positive Pathogenic Results

Pathogenic variant Patients, No.
BRCA2 3
ATM 2
CHEK2 2
TP53 1
PALB2 1
MSH6 1

A study by Loeb et al that included 132 US
urologists from 6 different urological associa-
tions, social media, and the US Department of
Veterans Affairs (VA) Urology Mailgroup found
that < 33% of respondents do not perform or
refer patients to a genetic counselor for pros-
tate germline testing. Loeb et al also found
that younger urologists, academic practice,
and specialization in prostate cancer or oncol-
ogy were factors associated with a tendency to
perform genetic testing or place a referral to a
counselor.® These findings are consistent with
data from this study that showed that a large
population of patients seen by medical oncol-
ogy were offered germline genetic testing and
referred for genetic counseling.

A study of 37 men from 7 focus groups
found that the participants valued genetic
counseling and testing for familial implica-
tions but often did not associate prostate can-
cer genetics to risks for malignancies with
their female relatives.* Most patients who had
pathogenic variants in this study had a family
history of breast cancer.

Pathogenic variants found in this study
are consistent with those found in the litera-
ture. Giri et al found germline mutations in up
to 12% to 17% of men diagnosed with meta-
static prostate cancer including the DNA repair
genes BRCA2, CHEK2, BRCA1, ATM, PALB2,
and the DNA mismatch repair (MMR) genes,
which have resulted to additional therapeutic
options.5 BRCA2 and possibly ATM mutations
have been associated with upgraded biopsies
among men with early-stage disease receiv-
ing active surveillance. BRCA2 mutations also
have been associated with increased findings
of prostate cancer, younger age at diagnosis,
and more clinically significant diseases. BRCA1
and BRCAZ2 have also been associated with
hereditary breast and ovarian cancer whereas
DNA MMR genes (eg, MLH1, MSH2, PMS2,
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MSH6, and EPCAM) have been associated
with Lynch syndrome. This finding supports
the contention by Giri et al that prostate germ-
line testing may be impactful for patients and
their blood relatives.® A study using VA National
Precision Oncology Program data showed that
heavily pretreated patients with prostate can-
cer carrying a BRCA2 variant had significant
PSA response and a progression-free sur-
vival (PFS) of > 7 months with the use of a poly
(ADP-ribose) polymerase inhibitors.®

The GENTIeMEN study examined the use of
an online platform to complete a demographic
and family cancer history and obtain informed
consent for genetic testing among 816 men with
metastatic prostate cancer.” Sixty-eight percent
of participants completed genetic testing and
9% of those who were tested had a pathogenic
or likely pathogenic variant in > 1 of the follow-
ing germline DNA repair gene: CHEK2, BRCA2,
ATM, NBN1, BRCA1, PALB2, PMS2, and
MSHS6. Genetic testing was performed using
a mailed saliva sample and patients whose re-
sults showed a germline pathogenic or likely
pathogenic variant were notified by phone or
email and offered phone-based or telehealth ge-
netic counseling. Patients who were non-His-
panic White, married, highly educated, or from
a higher-income group were more likely to com-
plete testing in the GENTIeMEN study.” Loeb et
al found that social media activity and engage-
ment across different platforms on BRCA and
genetic testing was much lower for patients with
prostate cancer when compared to patients with
breast cancer.®

A review by Valle et al of 2448 Black and
White US veterans diagnosed with prostate
cancer who had somatic and putative germ-
line genetic alterations showed no difference
in genetic alterations for US Food and Drug
Administration-approved targetable therapies
or potentially actionable alterations between
the 2 cohorts. However, Valle et al did find a
higher rate of putative germline genetic alter-
ation among White veterans.® Johnson et al
found that Black men are underrepresented in
genomic studies compared to European Amer-
ican men.'® A meta-analysis of prostate cancer
genomic associated studies showed that men
of African American ancestry had a genetic risk
score that was > 2 times higher than men of
European ancestry, and men of East Asian an-
cestry had risk scores that were lower com-
pared to men of European ancestry.! Unlike
what is frequently seen in the literature, African
American patients comprised most participants
in this study.
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There was much better participation in test-
ing among the veterans at JDDVAMC in this
study compared with the private sector where it
ranges from 5% to 15%, especially among Af-
rican American patients.’ The low number of
patients who declined to participate in testing
may in part be attributable to the ease of get-
ting the test done within the Veterans Health
Administration with relatively low to no finan-
cial burden.

Other notable findings from this study in-
cluded no association between age and partic-
ipation in germline genetic testing; participants
ranged in age from 55 to 101 years. Of the pa-
tients who declined to participate in germline
testing, only 1 had a family history of throat
and not prostate cancer. Patients who declined
testing appeared to be in better health when
compared with patients who were tested, with
a median of 1 serious comorbid condition. It is
also worth noting that most of the patients who
had pathogenic variants had metastatic dis-
ease.

Limitations

There was limited information available on the
educational level of the participants. More re-
search is needed to establish its impact on
participation in germline genetic testing. Partic-
ipant ages varied widely, which warrants more
scrutiny on the role of age in germline genetic
testing participation in future work. The study
was also limited by the small number of pa-
tients who declined testing, which restricted
the ability to draw conclusions regarding fac-
tors associated with refusal. The reasons why
patients refused testing were also not col-
lected, which could have given additional in-
sight that may be helpful in future studies.
Findings from this study population may not
be representative of other VAMC or nonveteran
populations.

CONCLUSIONS

When compared with existing data, findings
from this study showed patients seen by medi-
cal oncology are more likely to be offered germ-
line genetic testing and genetic counseling likely
because findings can help determine options
for medications. Most patients who had patho-
genic variants in this study had a family history
of breast cancer. The literature suggests that
many patients with prostate cancer do not rec-
ognize the potential hereditary association be-
tween prostate cancer and breast cancer. This
finding reinforces the need to enhance educa-
tion among patients on inherited risks for cancer



including genetics. African American patients,
a population that tends to be underrepresented
in research, comprised most participants in this
study. This is likely because the study is set at
a location with a large African American popula-
tion as well as the effort of clinicians to encour-
age germline genetic testing.
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