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This series of nine articles (three original articles, six reviews) is presented by international leaders in biliary tract cancers (BTC). BTCs are a rare but heterogeneous group of malignancies with dismal overall prognosis and comprised of intrahepatic cholangiocarcinoma (CCA), extrahepatic CCA, and gallbladder cancer (GBC). Surgery is the only potentially curative treatment, but the majority (~65%) of patients present at unresectable stage at the time of diagnosis, with a 5-year overall survival (OS) rate of less than 5% [1].



The high rate of unresectability has generated considerable interest in orthotopic liver transplantation (OLT). While OLT is currently not recommended outside of clinical trial for intrahepatic cholangiocarcinoma (iCCA) due to high tumor recurrence rates [2,3,4], it remains a viable option for patients with perihilar cholangiocarcinoma (pCCA) meeting strict eligibility criteria. Excellent outcomes have been achieved in highly selected pCCA patients with the Mayo protocol, using neoadjuvant chemoradiation and a brachytherapy boost followed by liver transplantation [5,6]. Long-term survival after OLT has been shown to be better in patients with pCCA arising in the background of primary sclerosing cholangitis (PSC) when compared to de novo pCCA (74% vs. 58% 5-year OS rate, respectively), and in this thematic issue, Azad et al. review the likely clinical factors contributing to these divergent post-transplant survival outcomes, and offer insights into how further advances may improve patient selection and survival [7].



While the surgical management of T3/T4 GBC has been controversial, primarily due to a high rate of lymph node positivity and occult metastatic disease, successful extensive radical resections can be achieved in selected patients [8]. In this thematic issue, Higuchi et al. explored the poor prognostic factors affecting long-term surgical outcomes in this patient population [9]. After examining 157 cases of resected stage III and IV GBC, they concluded that the presence of two or more of the following preoperative factors confers a poor prognosis: hepatic invasion ≥ 5 mm, invasion of the left margin or the entire area of the hepatoduodenal ligament, or ≥4 lymph node metastases. This suggests that novel strategies expanding beyond surgery alone will be needed to improve outcomes in this patient population. Neoadjuvant treatment can potentially be considered in selected high-risk patients to downstage the tumor and potentially decrease the probability of recurrence.



For most of the patients with BTC that are ineligible for potentially curative therapies, cytotoxic chemotherapy remains the cornerstone of management, despite dismal survival outcomes. To date, the combination of gemcitabine and cisplatin has been established as the preferred first-line regimen [10]. The results of ongoing trials attempting to improve upon this standard of care doublet are eagerly awaited, including the phase III SWOG S1815 study investigating the triplet of gemcitabine, cisplatin and nab-paclitaxel. Other potential first-line options include GEMOX, GEMCAP, FOLFOX, or gemcitabine monotherapy, depending on clinical setting and patient-related factors. In this thematic issue, Markussen et al. present the results of a randomized phase II trial investigating the efficacy of the combination of oxaliplatin, gemcitabine and capecitabine to standard of care gemcitabine plus cisplatin [11]. While the triplet was more convenient in terms of the infusion time and number of visits, gemcitabine plus cisplatin demonstrated superior survival benefits. Data on options beyond first-line have historically been scarce, although recent data from the phase III ABC-06 study support the use of FOLFOX [12]. In this thematic issue, Pape et al. assessed the efficacy of the novel topoisomerase II inhibitor CAP7.1 in patients with advanced BTC, whose disease had progressed on prior chemotherapy [13]. The disease control rate was better compared to best supportive care (BSC), with an associated greater time to disease progression, suggesting that CAP7.1 warrants further investigation in a larger randomized trial.



While an anatomically diverse group, recent molecular profiling efforts of BTCs have revealed a wealth of genomic alterations with prognostic and therapeutic implications. These actionable alterations have been the subject of ongoing clinical investigations, with the most promising targets to date being fibroblast growth factor receptor (FGFR), isocitrate dehydrogenase (IDH) 1 and 2, BRAF, mismatch repair proteins and HER2-neu [14]. Most recently, the FDA approved pemigatinib, a selective potent oral inhibitor of FGFR1- 3, for the treatment of previously treated, unresectable, locally advanced or metastatic CCA with FGFR2 fusion or other rearrangement. Guidelines are being developed for the effective management of FGFR inhibitor-associated toxicities [15]. While pemigatinib is the only FDA-approved targeted therapy to date, this is expected to change soon, as we expand our understanding of the molecular pathways and therapeutic resistance mechanisms involved in BTCs. Several papers in this series provide a critical review of the molecular characterization of BTC, while elaborating on the molecular features that can be translated into therapeutic biomarkers and targets for clinical use [16,17]. Wijetunga and colleagues reported findings of a systematic review aiming to identify biomarkers suitable for theranosis, using a novel bioinformatics approach [18]. They highlight existing validated markers of CCA that can be used for the future development of targeted theragnostic delivery systems.



CCA exhibits a highly desmoplastic stroma that plays a key role in CCA tumorigenesis, invasiveness and therapeutic resistance through remodeling of the tumor extracellular matrix and cross-talk with proinflammatory immune subsets [19,20]. Meanwhile, Malenica et al. discuss recent research progress in the immunological characterization of BTCs and its implications for the development of novel immune-based therapies. Caligiuri et al. review the role of chemokines in the regulation of CCA development and progression, and the modulation of angiogenesis, metastasis and immune control [21,22]. They summarize the most recent findings on the role played by chemokine-induced signals in driving CCA malignancy and discuss the potential role of chemokines and their receptors as possible biomarkers and/or therapeutic targets for hepatobiliary cancers.



It is our hope that this thematic issue provides updated information on the evolving treatment paradigms and research progress in the field of BTCs. This series of unique articles highlights the rapidly growing precision medicine efforts and reflects on future directions which may lead to improved outcomes for patients with this lethal disease.
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