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Background: Colorectal cancer (CRC) is one of the most frequently diagnosed cancers worldwide, and 
approximately 20% of patients present with metastatic disease. 5-Fluorouracil and leucovorin administered 
together with Irinotecan (FOLFIRI) is commonly used as a first- or second-line chemotherapy. However, 
resistance to chemotherapy in metastatic CRC (mCRC) is a major challenge and development of biomarkers 
for determining therapy response is vital to ensure optimal palliative treatment. We aim to provide evidence 
that ctDNA has the potential to be used as an early marker of therapeutic response to treatment with FOLFIRI. 

Methods: Twenty-four patients diagnosed with mCRC and with indication for first-line combination 
chemotherapy, were prospectively enrolled in this phase II study. Blood samples collected pre-treatment, at 
day 7, 14, 21, 60 and at progression were analysed for cell-free DNA (cfDNA) and ctDNA levels using digital 
droplet PCR. A subset of samples were additionally analysed by targeted next generation sequencing. 

Results: Patients with high levels of ctDNA or cfDNA levels (≥75th centile) before treatment had significantly 
shorter progression free survival (PFS) than patients with lower levels. Despite an overall decline in ctDNA 
levels from pre-treatment to first status CT-scan, serial analysis identified seven patients with temporary 
increases in ctDNA consistent with growth of resistant cells. These patients had shorter PFS and shorter 
overall survival. Targeted next generation sequencing analyses of cfDNA revealed dramatic changes in the 
clonal composition in response to treatment. 

Conclusion: Our study suggests that increasing ctDNA levels during the first cycles of first-line FOLFIRI 
treatment is a predictor of incipient progressive disease and poorer survival. Thus, we demonstrate the 
potential of monitoring ctDNA levels as early as one week after treatment onset to enable early detection of 
treatment failure. 


