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Germline pathogenic gene mutations, including many
within DNA repair genes (DRGs) such as BRCA2, ATM,
BRCA1, and CHEK2, have been reported as being associated
with prostate cancer (PC) risk, aggressiveness, prognosis,
and treatment responses [1-3]. As a result, the National
Comprehensive Cancer Network (NCCN) guidelines for early
PC detection now recommend germline testing [4]. Several
commercial companies currently offer germline tests with
~14 gene panels, including the four genes mentioned above,
other DRGs, and HOXB13. However, with few exceptions,
statistical evidence for most of the genes tested is lacking,
largely because of low statistical power owing to the rarity
of mutation carriers. This mixed evidence has created
confusion among urologists as to which genes should be
considered for clinical decision-making.

The paper by Leongamornlert and colleagues [5]
attempted to address the confusion. By sequencing
164 DRGs for 1281 early-onset PC cases and 1160 controls
and using a sophisticated ADA (adaptive combination of p
values) statistical method, they discovered a set of 20 DRGs
associated with PC susceptibility. They concluded, as
reflected in the article title, that this was “evidence for a
more extensive genetic panel”. However, we believe that the
ADA analysis is valid only to “nominate” candidate gene set
for further validation, and does not provide “evidence” of its
validity.

The ADA approach in essence selected all genes with
higher numbers of protein truncating variants (PTVs)
among cases compared to controls in the study population.
It guarantees the identification of a best-performance gene
set (higher frequency of PTVs among cases compared to
controls) from the 164 DRGs even if none is truly associated
with PC risk. The problem with this approach is also
exemplified in the remaining genes, for which a converse
trend is expected. This is confirmed by our reanalysis based
on their data in Fig. 2A [5]. The frequency of PTVs for the
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remaining 144 DRGs was significantly lower among cases
(6.5%) than among controls (9.1%; odds ratio [OR] 0.69;
p=0.01). It is apparent that we would not conclude that
PTVs in the remaining DRGs are protective.

A more objective approach to test whether additional
DRGs are involved in PC susceptibility is to exclude known
PC risk-associated DRGs and compare the carrier rate of
PTVs for the remaining DRGs as a group between cases and
controls. For example, when we excluded the four
commonly implicated DRGs for PC (BRCA2, ATM, BRCAI,
and CHEK2), the carrier rate of PTVs for the remaining
160 DRGs was similar among cases (11.3%) and controls
(10.6%; OR 1.08; p = 0.57). This suggests a lack of evidence
that remaining DRGs, as a group, affect PC susceptibility.
However, it is recognized that most studies, including the
study by Leongamornlert et al., do not have statistical power
to exclude the possibility that some individual DRGs affect
PC risk.

It is important to distinguish three distinct purposes
of germline testing for PC: to predict risk for men without
a diagnosis of PC; to predict prognosis for patients with
newly diagnosed PC; and to predict treatment responses
for men with late-stage PC. Different purposes of germline
testing may require different sets of genes. Efforts should
be devoted to obtain evidence for the respective gene
sets.
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