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Cholangiocarcinoma (CCA) includes a group of rare and aggressive hepatobiliary malignancies, including extrahepatic cholangiocarcinoma (eCCA) and intrahepatic cholangiocarcinoma (iCCA), with the former further subdivided into distal (dCCA) and perihilar cholangiocarcinoma (pCCA) [1,2]. Notably enough, these subgroups not only arise from different anatomical locations of the biliary tree, but also present notable differences in terms of prognosis, etiology, biology, and epidemiology [3,4].



Over the last decade, the advent of next-generation sequencing has paved the way towards the identification of important molecular features of CCA, with a large number of reports observing genetic aberrations that are exclusive to specific CCA subtypes [5,6]. These findings have led to the development of several molecularly targeted therapies in this setting, with approximately 50% of CCA patients harboring potentially druggable aberrations [7,8]. In fact, a number of potential therapeutic targets have been described, including fibroblast growth factor receptor (FGFR) fusions, mutations in isocitrate dehydrogenase (IDH)-1, BRAF mutations, and neurotrophic tyrosine kinase (NTRK) gene fusions [9,10,11,12].



As regards FGFR targeted agents, the FGFR1, FGFR2, and FGFR3 inhibitor pemigatinib received Food and Drug Administration (FDA) approval in April 2020 for previously treated CCA patients harboring FGFR2 fusions or rearrangements [13,14,15]. The approval was based on the results of the phase II FIGHT-202 clinical trial, where pemigatinib reported an overall response rate (ORR) of 35% and a median overall survival (OS) of 21.1 months, after a median follow-up of 17.8 months [16]. In addition, several other FGFR inhibitors are being assessed and are currently in different stages of development in CCA patients, including derazantinib, infigratinib, and futibatinib, with the latter recently showing an ORR of 37.3% and median duration of response of 8.3 months in the FOENIX-CCA2 clinical trial [17,18,19].



Similarly, IDH inhibitors are being investigated in CCA, with IDH-1 mutations occurring in approximately 13–15% of iCCA patients [20]. The recently published ClarIDHy phase III trial compared the IDH-1 inhibitor ivosidenib versus placebo in IDH-1 mutant CCA who had received up to two lines of systemic treatment [21]. Notably enough, the ivosidenib arm showed improved progression-free survival (PFS) compared to the placebo group, with median PFS of 2.7 months and 1.4 months, respectively (Hazard Ratio (HR) 0.37; 95% confidence interval (CI) 0.25–0.54; one-sided p < 0.0001) as well as a trend towards superior OS.



In addition, several other molecularly targeted treatments have recently reported interesting results, as witnessed by the findings of the phase II ROAR trial assessing the combination of dabrafenib plus trametinib in patients with BRAFV600E-mutated CCA [22,23]; moreover, an impressive number of phase I to III clinical trials are evaluating novel targeted therapies, as monotherapy or in combination with other anticancer agents, and might further modify the therapeutic landscape of CCA in the next years [24,25].



However, important issues remain to be addressed. First, the efficacy of targeted treatments is considerably limited by the onset on acquired resistance, with secondary polyclonal mutations representing a notable challenge in this setting [26,27]. Thus, the CCA medical community is showing growing interest towards the use of liquid biopsy, since this tool has the potential to track the emerging of polyclonal mutations and to guide treatment selection [28]. Second, combination therapies are being explored, with the aim of producing a synergist effect [29,30]. Third, the lack of predictive biomarkers able to guide therapeutic choices represents another important unmet need in this setting.



This Special Issue aims at highlighting several key open questions in CCA management and future perspectives for patients with advanced CCA, including novel targeted therapies, liquid biopsy, experimental treatments, and potential predictive biomarkers.
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