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A multiparameter liquid biopsy-based approach allows longitudinal tracking of

cutaneous melanoma dynamics and early resistance to treatment
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Background: Melanoma heterogeneity is an obstacle in metastatic disease management. Although the advent of targeted therapy has significantly improved patient outcome, the occurrence of resistance makes monitoring
of the tumor genetic landscape mandatory. Liquid biopsy could represent an important biomarker to track the evolution of the disease in real time. Thus, we aimed to correlate liquid biopsy dynamics with treatment
response/progression by devising a multiplatform approach applied to longitudinal monitoring.

Methods: We exploited NGS, digital PCR, and CellSearch platforms to analyze circulating tumor DNA (ctDNA) trend and circulating melanoma cell (CMC) count, together with their customized genetic and CNV analysis.
The approach was applied to 50 samples from 17 stage IV melanoma patients treated with BRAF/MEK inhibitors, followed up to 24 months.

Results: BRAF mutations were detected in the plasma of 82% of patients. There was a significant difference in ctDNA amount at baseline in responders versus non-responders/early progressing patients (p=0.039).
Moreover, a cut-off able to discriminate responders from non-responders was identified. Undetectable BRAF-mutant ctDNA at the first treatment observational point correlated with best overall survival (OS) (p=0.024), and
lack of BRAF-mutant ctDNA clearance up to the first 6 months of treatment correlated with non-response or early progression (p=0.015). Single nucleotide variants (SNVs) known or suspected to confer resistance were
identified in 60% of patients. Moreover, the number of baseline SNVs correlated with progression free survival (PFS) (p=0.041). Finally, CMCs confirmed to be a prognostic biomarker, as the presence of 1 or more CMCs
correlated with worse PFS (p=0.001) and OS (p=0.003).

Conclusions: This work provides proof-of-principle of the power of this approach and paves the way for a validation study to evaluate early ctDNA-guided treatment decisions in stage IV melanoma. The molecular profile

complemented the analysis of ctDNA trend and, together with CMC analysis, revealed to be useful in capturing tumor evolution.
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Image gallery of yH2AX+/- CMCs detected in clinical
case 8 by the CellSearch platform. yH2AX is an early
marker of DNA damage. An event is classified as a
CMC when its morphological features are consistent
with those of a tumor cell, and it exhibits the phenotype:
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CONCLUSIONS

This study provides the proof-of-principle of the power of a multiparameter liquid biopsy analysis, revealing that
> it could provide cfDNA and CMC profiling, useful for capturing tumor heterogeneity/evolution, while assessing sensitivity to specific drugs.

» Overall, our liquid biopsy analysis showed informative SNV/CNV profiles, useful for early detection of relapse and therapy resistance.

» Relevant information can be obtained for most patients, putatively spendable in the clinical setting.

» The strength of this approach stands in the exploitation of different sources of information in order to face the absence of data from CMC with those recovered from ctDNA, and vice versa. When available, the use of information coming from
both the analytes represents, obviously, the ideal situation, as the two sources of information have to be considered complementary rather than overlapping.
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