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In the United States, an estimated 150,000 women or
more are living with metastatic breast cancer (MBC).!
Although survival for patients with MBC is improving,
most patients with MBC still ultimately succumb to the
disease, and the median overall survival period for patients
with de novo MBC remains shorter than 2.5 years.”

The most recent staging guidelines for breast cancer
patients from the American Joint Committee on Cancer
(AJCC) include not only traditional anatomic factors but
also select biologic variables that have predictive value and
refine prognostic estimates.>* However, these variables
currently are used only for stratifying patients with non-
metastatic disease, although some clinicians have proposed
using similar variables for stratifying even the metastatic
population.” Others have reported on the potential of other
biomarkers, such as circulating tumor cells (CTCs) and
circulating tumor DNA (ctDNA), which also may have
predictive and/or prognostic value, particularly for patients
with MBC.® However, tissue biopsies of macrometastases
still are required frequently to best guide ongoing treat-
ments. Therefore, ongoing studies seek to find a better
alternative to these invasive biopsies that will ultimately
yield equivalent information regarding potential treatment
response, prognosis, or both.

In the current study, Ring et al.” sought to evaluate
whether whole transcriptome RNA-Seq of CTCs can serve
as a surrogate for biopsies of macrometastases. To achieve
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this, RNA-Seq was performed on metastatic tumor biop-
sies, CTCs, and peripheral blood from 19 patients with
MBC. Briefly, concordant expression was noted for 78% of
potentially clinically actionable target genes in CTCs and
corresponding metastases, and only 4.7% showed statisti-
cally significant discordant expression, suggesting that
CTCs could potentially serve as a surrogate for biopsies of
distant metastatic sites to identify therapeutic targets.
Notably, concordance was much lower for the single
nucleotide variant (SNV) analysis.

In a small exploratory analysis, four patients with pro-
gressive disease who underwent repeated harvest of CTCs
at a second time point were also evaluated, and the data
showed changes in biologic features that may have impli-
cations for ongoing clinical management. Overall,
additional analyses showed a higher number of heteroge-
neous somatic mutations in CTCs than in macrometastases
and an increase in CTC SNVs over time. Furthermore, the
authors suggested that RNA-Seq of CTCs was able to
detect driver mutations in patients with MBC, which may
have implications for patient management.

Importantly, the authors identified several genes with
implications for breast cancer patients that were highly
expressed in CTCs, and although a high degree of concor-
dance was observed, a notable degree of discordance
remained.” The authors further recognize that these differ-
ences could be attributable to several factors, such as the
origin of the CTCs from various metastatic sites versus the
primary tumor, changes in transcriptional programs once the
CTCs adapt to new environments, and/or differences in the
timing of the metastatic site establishment (remotely vs
recently) versus when the CTCs were created (which likely
was more recently and potentially more reflective of the most
recent genomic alterations and treatments). Further studies
are needed to clarify the ideal timing for acquisition of these
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CTC samples. Regardless, these findings also highlight the
heterogeneity of breast cancer, not only between different
patients, but also within each individual patient.

Others have also explored intra-tumoral heterogeneity in
breast cancer. For example, the average discrepancy for the
estrogen receptor in particular may be as high as 20%,® and
important alterations such as this are likely related to the
treatment resistance patterns that ultimately develop in
most patients with MBC.? Unfortunately, although tumor
heterogeneity was observed in many of the studies, deter-
mining the “gold standard” or which result is most
significant/important remains a challenge. More plainly,
what do these findings mean for our patients, and how do
we apply this information to our daily practices? Ongoing
studies to further elucidate the vast heterogeneity that
exists in MBC are essential for further clarification of how
best to improve treatments, and thus prognosis, for this
devastating disease.

When the implications of data derived from analyzing
CTCs are considered, it is important to recognize some of
the differences between these unique tumor cells and those
from other sites such as the primary breast tumor or distant
metastatic sites. In particular, CTCs are exposed to
numerous stressors in the microenvironment of the blood
and subject to immune surveillance mechanisms.

Not surprisingly, the findings from this study and others
demonstrate upregulation of potential genomic alterations
involved in immune escape.7’10 However, how these dif-
ferences translate into clinical implications are less well
understood and require further investigation.

Although the potential of CTCs still is being explored,
data derived from tumor biopsies are already routinely used
in providing predictive and prognostic information. For
example, a 21-gene assay has been shown to have a sig-
nificant predictive capacity for select patients with early-
stage breast cancer.'"'? In addition, this type of assay
currently is included in the American Joint Committee on
Cancer (AJCC) staging guidelines for early-stage breast
cancer.” For patients with MBC, other genomic assays,
which include comprehensive genomic profiling from
tumor tissue, have been shown to identify genetic alter-
ations that may have therapeutic implications.'> However,
many of these assays require a tissue sample, which may or
may not be readily available for every patient, and if
available, may or may not represent the current biology of
the ongoing disease for patients with MBC who have had
some period of survival. Given the availability and uti-
lization of these types of assays based on tissue samples,
establishing similar tests using CTCs seems to be a logical
next step. Furthermore, information obtained from CTCs
also could be used eventually to stratify patients with MBC
into distinct prognostic groups based on genomic profiles
derived from CTCs.

In summary, Ring et al.” have provided compelling data
showing that CTCs require further investigation as a
potential tool for determining how to provide the best care
for our patients with MBC, while also minimizing the
invasiveness of our investigations. Less invasive monitor-
ing is critically needed as treatments continue to expand
and survival outcomes continue to improve for patients
with MBC. However, questions on how we ultimately will
apply the data to our practices remain because the current
technology and interpretation of the data are remarkably
complex. Whereas identifying important alterations may be
the first step, developing the best method for implemen-
tation may prove even more challenging.
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