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1. Introduction


About 15% of colorectal cancers (CRCs) are diagnosed as advanced, metastatic stage IV, a patient condition with an average survival of 2.5 years. A precise etiology for sporadic CRC has not yet been identified and omics studies indicate a possible independent genesis from different molecular subtypes. Several years before diagnosis, all CRCs develop from precancerous lesions whose early detection could reduce CRC incidence and mortality [1,2]. The goal of an early identification of CRC in patients has been pursued for decades, but attempts at identifying tumor-specific circulating protein markers have provided deluding results. A different approach would be detecting circulating tumor cells in blood samples, but the technology is still too immature for this jump.



According to the data presented at the annual congress of the European Society for Medical Oncology (ESMO 2019), the liquid biopsy of peripheral venous blood (LB) has become increasingly important due to its ability to identify colorectal cancer (CRC) patients relapsing after surgery. LB is a minimally invasive practice and shows great potential for the optimization of therapy in personalized medicine [3,4,5]. The main analytes of LB are circulating tumor cells, or their circulating nucleic acids (DNA and microRNA) and extracellular vesicles (exosomes and microvesicles).



The analysis of circulating DNA (ctDNA) provides comprehensive information on most metastatic clones originating from the primary tumor under therapeutic selection. ctDNA is usually more representative of tumor heterogeneity than the DNA obtained from the rare circulating tumor cells. Moreover, the analysis of ctDNA through LB is specific for the patient at the time of sampling and often produces significantly different results compared to the situation found in the primary tumor at the time of surgery [6,7].



Several studies have identified LB as a possible screening method to detect minimal residual disease, to search for mutations targetable by specific biodrugs, and to identify CRC patients at high risk of relapse, allowing us to define personalized treatments (PEGASUS, IDEA-FRANCE, REMARRY, PURSUIT, and Valentino trials) [3,8,9,10]. Accordingly, LB could be used to monitor tumor molecular progression during a patient’s follow-up, enabling a rapid upgrade of therapeutic strategies.



Circulating miRNAs identified in biological fluids derive from circulating tumor cells, from tumor cells from the primary site, from metastases, or from the normal cells in the tumor microenvironment (TME). miRNAs can be found as free nucleic acids, or encapsulated in microvesicles that protect them from RNase degradation. miRNA deregulation plays an important role in the pathogenesis of CRC, as it can promote the proliferation, invasion, migration, and chemoresistance of CRC tumor cells [11,12,13,14,15]. Some miRNAs show oncogenic properties that also mimic the loss of function (LOF) or gain of function (GOF) when regulating protein neosynthesis, and the mRNA level is not genetically or epigenetically modified. This is the case for miR-125b in CRC patients, whose overexpression represses p53 endogenous levels regardless of its mutational status [16]. On the contrary, an opposite, positive activity is exerted by miR-143, repressing the mutated KRAS oncogene and its effects on tumor cell proliferation and migration, and exerting tumor suppressor-like activity. Indeed, numerous data indicate that the physiologic role of miRNAs is the maintenance of tissue homeostasis [17]. Several miRNAs were found to be dysregulated in the serum or plasma of CRC patients [18]. Most of them act as oncomiRNA by downregulating tumor suppressors, influencing WNT/β-catenin and epidermal growth factor receptor, transforming growth factor-beta signaling pathways, or inducing the epithelial-to-mesenchymal transition [19,20].




2. The Study by Gasparello et al. Published in Cancers (10.3390/cancers12092410)


The gold standard for CRC diagnosis, an endoscopy with tissue biopsy, is invasive and time consuming. Recently, Gasparello and colleagues proposed an accurate and noninvasive method for the diagnosis of CRC based on the miRNA profile of a patient’s plasma that is sampled on the day of surgery, analyzed by next-generation sequencing (NGS), and confirmed via droplet digital RT-PCR (dd-RT-PCR) [21].



Before Gasparello, other groups have considered panels of multiple miRNAs as potential biomarkers for the diagnosis and prognosis of CRC. For example, the panel of miR-21, let-7g, miR-31, miR-92a, miR-181b, and miR-203 was reliable in CRC diagnosis, with a specificity and sensitivity exceeding 80%. Moreover, Hibner et al. identified a panel of seven miRNAs (let-7a, miR-1229, miR-1246, miR-150, miR-21, miR-223, and miR-23a) acting as a potential biomarker for CRC diagnosis and prognosis with a high sensitivity and specificity [22,23].



The authors had the excellent intuition to try to define a new, early-stage, specific miRNA signature for CRC. For this purpose, they recruited newly diagnosed patients with primary CRC lesions that did not show clinical evidence of extra-colonic diffusion. This cohort allowed them to identify, with good specificity (97%), a six-miRNA signature. In particular, they found three miRNAs that were upregulated (miR-584, miR-15b, and miR-425) and three miRNAs that were downregulated (miR-144-3p, miR-144-5p, and miR-486-5p). Some of the upregulated ones, such as miR-15b and miR-425, have been confirmed in other studies as early diagnostic markers, as is the case for the downregulated mir-144-3p [24,25]. Although limited by the small number of samples, this study identified, as an early event of CRC dysregulation, the correlation between miR-425-3p and miR-141-3p upregulation and the KRAS mutational status in CRC. KRAS mutations are predictive of resistance to the epidermal growth factor receptor blockade in metastatic CRC; in fact, the CMS3 subtype is aggressive upon relapse and often KRAS mutated [26].



Via principal component analysis, the authors identified miR-144-3p, miR-584-5p, and miR-1247-5p as the most promising diagnostic miRNAs. Furthermore, they proposed some miRNAs that were found with the analysis to be upregulated (miR15b-5p, miR-584-5p, and miR-425-3p) as targets of a future anti-miRNA therapy.



A limitation of this study is represented by the post-surgery, pathological staging of tumors. Unfortunately, many samples revealed the characteristics of advanced CRC, but did not confirm the clinical staging at the time of enrollment/analysis, which could possibly weaken the statistical analysis.



Based on this and other reports, we conclude that the identification of specific miRNA signatures modulated in early-stage CRC could be useful diagnostic markers. However, the validation of this approach would need a very stringent patient selection and a cohort numerous enough to allow for a statistically significant nested analysis (i.e., using specific mutations, histology, budding, and others). It could also be interesting to measure the same miRNAs in LB before surgery and in the corresponding tumor tissue to check which miRNAs are a direct product of the tumor (or its microenvironment), and which represent a far, systemic reaction to its presence. This approach could allow a preclearing of rough data before further analysis.
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