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Circulating tumor DNA as a therapy response marker in metastatic 
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Survival rates of patients with metastatic colorectal 
cancer (mCRC) have improved in recent years due to 
an increase in possible treatment options [1]. While 
chemotherapy remains a treatment backbone for patients 
with mCRC, other therapies are available in combination 
with chemotherapy or as later line options, including 
antibodies against VEGF or EGFR, multikinase inhibitors, 
and immune checkpoint inhibitors [1]. Therefore, early 
evaluation of response to treatment is critical to inform 
appropriate therapeutic management. Monitoring response 
early and accurately may enable more adaptive and 
personalized regimens, limit toxicity of ineffective therapies 
and allow an early switch to potentially more effective 
treatments. Currently, tumor response is performed routinely 
with radiological assessments using computed tomography 
(CT) scans every 2 to 6 months. However, challenges in 
visualizing small changes in tumor lesions and radiation 
exposure prevent more frequent imaging strategies.

Liquid biopsies have emerged as a highly sensitive 
method to non-invasively monitor tumor burden and assess 
response based on tumor-specific genomic information 
[2]. In multiple solid tumor types, quantifying changes 
in the level of circulating tumor DNA (ctDNA) based on 
tumor-specific mutations can serve as a therapy response 
marker [2]. Changes in ctDNA can predate those seen on 
imaging [3]. Several studies have shown that a decrease in 
ctDNA level, as early as 2 weeks and as late as 8 weeks, 
after initiation of chemotherapy is associated with longer 
progression-free survival (PFS) in patients with mCRC 
[4–8]. Earlier plasma samplings, within the first 3 days 
following chemotherapy initiation seem too early to be 
informative of response [4, 9]. Given that later plasma 
samplings beyond 8 weeks after chemotherapy initiation 
have been unexplored, we examined how post-induction 
ctDNA levels may serve as a prognostic biomarker in 
patients with mCRC following 4–6 month induction 
therapy [10].

We assessed ctDNA levels as a prognostic marker 
for PFS in the Sequencing Triplet With Avastin and 

Maintenance (STEAM; NCT01765582) Trial, which 
was a randomized, phase II trial investigating efficacy of 
bevacizumab (BEV) with FOLFOX and 5-fluorouracil/
leucovorin/irinotecan (FOLFIRI), administered 
concurrently or sequentially, versus FOLFOX-BEV 
in first-line mCRC. There was a 4-month induction 
phase with the chemotherapy regimen administered in 
2-week cycles, and optional extension of induction up 
to an additional 2 months at the investigator’s discretion. 
Induction treatment was followed by maintenance with 
5-fluorouracil, leucovorin, and bevacizumab every 2 
weeks or capecitabine and bevacizumab every 3 weeks.

As part of the exploratory biomarker analyses in 
STEAM, retrospective sequencing was performed on 
tumor tissue and plasma with the AVENIO Expanded 
Kits (for research use only; not for use in diagnostic 
procedures), which utilizes a hybrid-capture panel 
targeting 77 genes with known or emerging value as 
therapeutic biomarkers. Among the 280 patients enrolled 
in STEAM, 183 had tumor tissue, 118 had matched pre-
induction plasma, and 54 had matched post-induction 
plasma with evaluable sequencing data. Post-induction 
plasma had to be collected within 60 days of last drug 
induction. ctDNA levels in plasma were calculated based 
on somatic single-nucleotide variants pre-defined by the 
matched tissue sample. While pre-induction levels of 
ctDNA did not appear to be associated with PFS following 
induction therapy, we found that lower post-induction 
ctDNA levels were associated with better PFS (HR = 0.33; 
95% CI, 0.17–0.63; log-rank P = 0.0005). Furthermore, a 
10-fold or 100-fold reduction in ctDNA levels between 
pre and post-induction plasma was associated with better 
PFS (HR = 0.24; 95% CI, 0.10–0.60; log-rank P = 0.0008; 
HR = 0.24; 95% CI, 0.11–0.51; log-rank P = 0.0001, 
respectively). These results demonstrate that ctDNA 
quantification in post-induction plasma may serve as a 
prognostic biomarker for mCRC post-treatment outcomes.

One limitation of our study is that blood sampling 
was only performed at pre-induction and post-induction. 
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More serial time points in-between could have provided 
earlier assessment of ctDNA-based response. In STEAM, 
the additional 2 month induction period was based on 
regimen tolerability and CT scan-based tumor assessment 
(good response defined as CR, PR, or SD). While more 
studies are required to define a specific time point for 
routine ctDNA assessment, one can imagine a possible 
use of ctDNA readout to personalize duration of induction 
therapy in this setting.

Our results support further investigation of using 
ctDNA for disease monitoring in mCRC. Taken together 
with other studies, ctDNA quantification is a robust 
marker in mCRC that can enable non-invasive assessment 
of therapy response weeks after initiation of chemotherapy 
or after completion of induction therapy. ctDNA may 
also enable disease monitoring in mCRC treated with 
immunotherapy and multikinase inhibitors [11, 12]. 
Further work such as prospective trials to demonstrate 
clinical benefit of changing treatment based on ctDNA 
information are needed. Nonetheless, it is clear that ctDNA 
is a promising therapy response marker in mCRC that may 
help drive future clinical practice to more personalized, 
post-treatment disease management and enable patient 
access to more therapy options.
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