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Prostate cancer biomarker: a key field to explore
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I n order to achieve personalized cancer
care, tools are needed to predict benefit
from a specific therapy. Prostate cancer bio-
marker study is a key field to explore so that
the natural course of a patient’s disease can
be predicted. A panel of inflammation/
immune-related and prostate cancer-related
genes was screened by Ross et al. to assess
genes predictive of castration-resistant pro-
state cancer (CRPC) survival. They found
that a six-gene model was superior to tra-
ditionally used clinic-pathological variables.
Although the clinic utility of this model
remains to be determined, the blood based
technical achievement and potential may
eventually improve personalized cancer care.

CRPC is a late-stage prostate cancer typically
evolved years after androgen deprivation ther-
apy. Very recently, there has been a rapid
increase in the number of effective systemic

agents for men with metastatic CRPC
(mCRPC)," including abiraterone acetate
and Enzalutamide (hormonal therapies),

Sipuleucel-T  (immunotherapy), Cabazitaxel
(chemotherapy), Denosumab and Radium
223 (bone microenvironment targeting agents).
However, the genetic heterogeneity of prostate
cancer, the high cost of these therapies, and the
uncertainty of the best use for these drugs in
clinical decision-making, have highlighted the
need for novel effective biomarkers to identify
the right therapy and timing for the right
patient and enable the monitoring of thera-
peutic response and disease progression.

Ross et al.” recently published their find-
ings in Lancet Oncology about the possibility
of whole blood transcriptional profiling as
prognostic biomarker for men with CRPC.
Peripheral blood was prospectively collected
from 62 men with CRPC on various treat-
ment regimens who were enrolled in a train-
ing set and from 140 patients with CRPC in a
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validation set from another institution. A
panel of 168 inflammation/immune-related
and prostate cancer-related genes was
assessed with quantitative real-time PCR to
assess genes predictive of survival. Latent class
modeling was conducted to analyze the gene
expression data, which generated a six-gene
model (consisting of ABL2, SEMA4D, ITGAL,
CIQA, TIMPI and CDKNIA) that could
separate CRPC patients into two risk groups:
a low-risk group with a median survival of
more than 34.9 months and a high-risk group
with a median survival of 7.8 months
(P<0.0001). The prognostic utility of the
six-gene model was validated in an
independent cohort although less prom-
inent than the training set (medium survival
18.5 months in low-risk group vs. 9.2 months
in high risk-group, P<0.0001).

The prognostic ability of the six-gene
model was compared with a model including
only clinic-pathological variables that have
been shown to be of prognostic significance
in patients.’ The point-based nomograms
have been developed based on clinical vari-
ables (typically include lactate dehydrogenase,
prostate-specific antigen, alkaline phosphatase,
Gleason sum, Eastern Cooperative Oncology
Group performance status, hemoglobin and
the presence of visceral disease). These nomo-
grams have improved the ability to predict pro-
gnosis, but are not commonly used in busy
clinical practice because of their complexity
and limited predictive value to guide therapy.*
The author here concluded that the six-gene
model resulted in a significantly higher area
under the curve compared with a clinicopatho-
logical model (0.90 (95% CI: 0.78-0.96) vs. 0.65
(95% CI: 0.52-0.78); P=0.0067). This is cer-
tainly interesting in that the six-gene model
seems to be superior to these clinical variables
which are mostly determined by disease but not
the host.

Fresh biopsies would be preferable in
cancer prognostication but obviously are
difficult to obtain in mCRPC, given the

particular propensity of mCRPC to metasta-
size to bone and induce blastic bone
lesions. Patients are usually reluctant to have
tissue biopsy if they have other options.
Intratumor heterogeneity and the long nat-
ural history of prostate cancer limit the utility
of archival tissues for biomarker studies to
guide therapy for CRPC, a state when the
genetic and epigenetic alterations accumulate
in the metastatic deposits. Ideally, surrogate
biomarkers, such as circulating tumor cells
(CTCs),” circulating tumor DNA® and
microRNA,” may serve as a non-invasive
‘liquid biopsy’ to complement the use of
archival tissues or bone biopsy. Increasing
number of studies have shown that gene
expression profiling of peripheral blood cells
could yield diagnostic and prognostic infor-
mation regarding various disease states.®™'?
Whole blood offers several practical advan-
tages in expression profiling studies compared
to tumor tissue, including the minimally
invasive nature of sample procurement, rela-
tive ease of standardization of sampling pro-
tocols, and the ability to conduct longitudinal
sample evaluations.

The authors provided us an acceptable and
reliable test (quantitative real-time PCR based)
to start with. Nonetheless, the whole blood gene
profiling may not reflect the genomics of meta-
static tumor cells, because the vast majority of
the RNAs are from peripheral blood mononuc-
lear cells. Thus, the prognostic capacity of the
six-gene signature may be further improved
if CTCs are used for profiling. Moreover,
although the initial 168 genes included a com-
prehensive panel of inflammation/immunity-
related and prostate cancer-related genes, it
was still based on a hypothesis-driven candi-
date gene approach. A hypothesis-generating
approach such as microarray or transcriptome
sequencing that unbiasedly survey the complete
gene expression spectrum may identify addi-
tional or different set of prognostic genes.

It is striking that all the six genes are related
to host immune system which highlights the
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importance of host—tumor interactions in
tumor development and progression. This
finding suggests that the deregulated immune
system dictates overall outcome for patients
with CRPC. Using a similar approach, Olmos
et al.” reported a nine-gene signature which
could stratify patients with CRPC into distinct
prognostic groups. It is interesting that these
genes are related to T-cell and B-cell functions.
The explanation could be that gene expression
profiles of peripheral blood mononuclear cells
are somewhat related to tumor micro- and
macro-environmental changes.'*'?

These signatures provide us molecular
snapshots of distinct host immune functions
that may be relevant to patient survival.
However, further investigation into the
underlying biological mechanisms is needed.
Future studies should clarify if any of these
signature genes are functionally relevant, or
are surrogate markers for other molecular
processes. Although it is too early to conclude
that whole-blood transcriptome profiling will
be true game changers for the management of
CRPC, at least this is an important promising
step to move forward.

The next step would be the validation pro-
cess. Large-scale prospective studies are
needed to assess the practical usefulness of
these signatures in the clinical context in
which they may be used. The independent
prognostic value of these signatures beyond
those common clinic-pathological variables
must also be explored in more depth.
Furthermore, how the signatures perform
compared with each other, and whether
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combination with other emerging bio-
markers (e.g., CTC enumeration, proteins,
radiographic biomarkers, etc.) will smooth
personalized patient care, are to be deter-
mined. The authors suspected that these
gene signatures might be the outcomes
of interactions between tumor and host
microenvironment. If this is true, several
questions remain to be answered as to
whether these signatures may be influenced
by different timing of blood sampling and
specific therapeutics, including immun-
otherapy patients received. Moreover, it is
important to determine the potential uti-
lization of these genes as predictive marker
to monitor treatment response. To acce-
lerate their clinical translation, it is extremely
important to incorporate these novel candid-
ate markers into prospective clinical trials.
Decoding the interplay among multiple gen-
etic, molecular, and host factors is challenging
but exciting. It is possible that single blood
test can guide us in clinic decision making.
In addition, blood-based profiling of signal-
ing transduction pathways may be another
important aspect which will lead biomarker-
driven drug development and eventually
facilitate personalized cancer therapy.
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