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Dear Panel Members,
On behalf of Foundation Medicine, I respectfully request the NCCN® Hepatobiliary Guideline Panel to
consider the requested updates and enclosed references, pertaining to the evaluation and management of
patients with cholangiocarcinoma.
Specific Changes and Rationale
We respectfully request that the Panel consider amending the algorithm for intrahepatic cholangiocarcinoma
(page INTRA-1) and extrahepatic cholangiocarcinoma (page EXTRA-1) to change “Consider molecular testing,
including MSI testing” to indicate that molecular testing is optimally completed as part of a validated
comprehensive genomic profiling (CGP) assay, such as FoundationOne CDx, via a single assay (as opposed to
sequential testing of single biomarkers or use of limited molecular diagnostic panels) in order to conserve
tissue and to obtain as much information as possible to inform the use of currently available biomarker
driven therapies and define/refine clinical trial options.

CGP can identify genomic alterations in FGFR2, IDH1, IDH2, ERBB2 and NTRK, as well high microsatellite
instability status (MSI-H) that may inform the patient’s treatment, including the option to enroll in
genomically matched clinical trials.
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FGFR2 fusion or mutation is detected in 21% of cholangiocarcinoma cases [1]. In a Phase 2 study of
the FGFR inhibitor BGJ398 for patients with chemotherapy-refractory cholangiocarcinoma containing
FGFR2 fusion or mutation, the overall response rate (ORR) was 14.8% (18.8% for FGFR2 fusion) and
disease control rate (DCR) was 75.4% (83.3% for FGFR2 fusion) [2]. Similarly, in a Phase 1 trial of the
FGFR inhibitor erdafitinib, patients with advanced cholangiocarcinoma whose tumors harbored FGFR
alterations had an ORR of 27.3% and DCR of 55.0% [3].
IDH1/2 mutation is observed in 18% of cholangiocarcinoma [1]. In a Phase 1 study of the IDH1
inhibitor ivosidenib for patients with previously treated cholangiocarcinoma containing an IDH1
mutation, the 6 month progression-free survival was 40%; 6% of patients had a partial response, and
56% experienced stable disease [4].
ERBB2 (HER2) mutation or amplification is observed in 3%-9% of cholangiocarcinoma [1, 5]. In the
Phase 2 basket study (MyPathway trial), of the 11 patients with HER2-positive (amplification or
overexpression) refractory metastatic biliary cancer treated with the HER2 targeted antibodies
pertuzumab plus trastuzumab, 4/11 had a partial response and 3/11 had stable disease for greater
than 4 months [6]. In a basket study of the HER2 kinase inhibitor neratinib, of 8 evaluable
patients with biliary tract cancer harboring a HER2 mutation, 2/8 had a partial response and 3/8
had stable disease [7].
MSI-High status is observed in 1.4% of cholangiocarcinoma cases[8]. The FDA approval of
pembrolizumab for patients with MSI-H solid tumors was based on a basket trial that included
patients with cholangiocarcinoma [9]. MSI-H tumors are associated with robust prolongation in
overall survival in numerous tumor types treated with pembrolizumab; disease control was
achieved in 4/4 patients with MSI-H cholangiocarcinoma (1 had a complete response, 3 had

•
•

stable disease including 2 patients with tumor shrinkage)[10]. Given the low frequency of MSIHigh cholangiocarcinoma, MSI testing is unlikely to be performed as a standalone assay, and
routine testing of MSI using CGP, which also identifies other clinically relevant genomic
alterations, may be a more efficient use of tissue.
In a Phase 1/2 trial of the TRK inhibitor larotrectinib in patients with NTRK fusion-positive tumors,
which included 17 tumor types, a 75% overall response rate was observed including a partial
response in one of two patients with cholangiocarcinoma [11].
Responses to matched targeted therapy in cholangiocarcinoma have also been reported for patients
with mutations in BRAF [12, 13] or ERFFI1 [14].

Taken together these data suggest that routine broad-based CGP of tumors of patients with advanced
cholangiocarcinoma via a single assay is the most efficient and thorough approach to identify both common
genomic alterations and genomic signatures such as TMB and MSI which identify patients for treatment with
approved agents (such as pembrolizumab) and enrollment into genomics-matched clinical trials.
Thank you for your review of this submission.
Sincerely,

Vincent A. Miller, M.D.
Chief Medical Officer
Foundation Medicine

1.
2.
3.

4.

5.
6.
7.
8.
9.
10.
11.
12.

13.

14.

Farshidfar F, Zheng S, Gingras M-C et al. Integrative Genomic Analysis of Cholangiocarcinoma Identifies
Distinct IDH -Mutant Molecular Profiles. Cell Rep. 2017; 18(11):2780–2794.
Javle M, Lowery M, Shroff RT et al. Phase II Study of BGJ398 in Patients With FGFR-Altered Advanced
Cholangiocarcinoma. J. Clin. Oncol. 2018; 36(3):276–282.
Soria J-C, Strickler JH, Govindan R et al. Safety and activity of the pan-fibroblast growth factor receptor
(FGFR) inhibitor erdafitinib in phase 1 study patients (Pts) with molecularly selected advanced
cholangiocarcinoma (CCA). J. Clin. Oncol. 2017; 35(15_suppl):4074.
Lowery MA, Abou-Alfa GK, Burris HA et al. Phase I study of AG-120, an IDH1 mutant enzyme inhibitor:
Results from the cholangiocarcinoma dose escalation and expansion cohorts. J. Clin. Oncol. 2017;
35(15_suppl):4015.
Lee H, Wang K, Johnson A et al. Comprehensive genomic profiling of extrahepatic cholangiocarcinoma
reveals a long tail of therapeutic targets. J. Clin. Pathol. 2016; 69(5):403–408.
Javle MM, Hainsworth JD, Swanton C et al. Pertuzumab + trastuzumab for HER2-positive metastatic biliary
cancer: Preliminary data from MyPathway. J. Clin. Oncol. 2017; 35(4_suppl):402.
Hyman DM, Piha-Paul SA, Won H et al. HER kinase inhibition in patients with HER2- and HER3-mutant
cancers. Nature 2018; 554(7691):189–194.
Bonneville R, Krook MA, Kautto EA et al. Landscape of Microsatellite Instability Across 39 Cancer Types. JCO
Precis. Oncol. 2017; (1):1–15.
Le DT, Durham JN, Smith KN et al. Mismatch-repair deficiency predicts response of solid tumors to PD-1
blockade. Science (80-. ). 2017:DOI: 10.1126/science.aan6733.
Le DT, Durham JN, Smith KN et al. Mismatch repair deficiency predicts response of solid tumors to PD-1
blockade. Science (80-. ). 2017; 357(6349):409–413.
Drilon A, Laetsch TW, Kummar S et al. Efficacy of Larotrectinib in TRK Fusion–Positive Cancers in Adults and
Children. N. Engl. J. Med. 2018; 378(8):731–739.
Lavingia V, Fakih M. Impressive response to dual BRAF and MEK inhibition in patients with BRAF mutant
intrahepatic cholangiocarcinoma—2 case reports and a brief review. J. Gastrointest. Oncol. 2016; 6(7):E98–
E102.
Kocsis J, Árokszállási A, András C et al. Combined dabrafenib and trametinib treatment in a case of
chemotherapy-refractory extrahepatic BRAF V600E mutant cholangiocarcinoma: dramatic clinical and
radiological response with a confusing synchronic new liver lesion. J. Gastrointest. Oncol. 2017; 8(2):E32–
E38.
Borad MJ, Champion MD, Egan JB et al. Integrated genomic characterization reveals novel, therapeutically
relevant drug targets in FGFR and EGFR pathways in sporadic intrahepatic cholangiocarcinoma. PLoS
Genet. 2014; 10(2):e1004135.

