
NEW OPPORTUNITIES FROM CLINICAL MULTIGENE PANEL SEQUENCING FOR THE MOLECULAR STRATIFICATION OF METASTATIC COLORECTAL CANCER

Belardinilli F1, Mahdavian Y1,  Bucceri E1, Cremisini F1, Malapelle U2, Pisapia P2, Raimondo D1, Milanetti M3, Coppa A6, Nicolussi A6, Di Giulio S1, Fabretti F1, Troncone G2, Giannini G1,8. 

1. Department of Molecular Medicine, University La Sapienza, Rome, Italy;

2. Department of Public Health, Federico II University, 80131 Naples, Italy, Italy;

3. Department of Physics, University La Sapienza, 00185 Rome, Italy;
4. Department of Radiological Oncological and Pathological Sciences, University La Sapienza, 00161 Rome, Italy;

5. Department of Surgery Pietro Valdoni, Faculty of Medicine and Dentistry, Sapienza University of Rome, Rome, Italy; 

6. Department of Experimental Medicine, University La Sapienza, Rome, Italy;

7. Center for Life Nano Science@Sapienza, Istituto Italiano di Tecnologia
8. Pasteur Institute-Cenci Bolognetti Foundation, 00161 Rome, Italy.

Colorectal carcinoma (CRC) is one of the most commonly diagnosed cancers worldwide. The metastatic disease contributes to the high mortality rate reported for such tumors. Significant benefit on overall survival was brought about the introduction of monoclonal antibodies anti-EGFR and anti-VEGF used in combination with chemotherapy in metastatic CRC (mCRC). While anti-VEGF treatment does not require biomarker-based selection criteria, the potential efficacy of anti-EGFR antibodies is neglected to patients with activating mutations in KRAS and NRAS (RAS) genes, that became a clinical routine.

Recently, different molecular classification of CRC patients mostly based on omics approaches has been proposed. Although these might have implications for prognostic or therapy decisions, their immediate transfer to routine diagnostic/clinical settings is seriously challenging in terms of methodology, turnaround time, costs and mindset. As a consequence, to date, only few molecular biomarkers, such as RAS or BRAF, are routinely used in the standard clinical management of mCRC patients, but in the era of personalized therapy, we should be able to reach beyond the concept “one gene-one drug”. 

With the aim of responding to the clinical demand of RAS testing, many new rapid, sensitive and economic approaches have been implemented over the years, among them the NGS platforms. 

Here, we propose two distinct molecular stratification obtained through clinical genomic profiling with a multigene panel routinely used for RAS/BRAF testing. 

· In a pilot study of 77 patients we identified 3 molecular group matching with specific clinical outcome to the first line treatment. 

· In an observational study on 639 mCRC we identified distinct molecular association patterns (MAPs) which may help predicting appropriate therapeutic intervention for the majority of the patients.

In conclusion, application of an NGS multigene panel as a routine for the characterization of RAS/BRAF status allows molecular stratifications which may provide additional prognostic/predictive information, with no significant extra-costs.
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