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Abstract 
Cholangiocarcinoma is the second most common liver cancer after hepatocellular carcinoma. In case of metastatic or unresectable disease, the 
recommended first-line treatment is gemcitabine-based doublet, most commonly gemcitabine and cisplatin. There is no standard treatment for 
further lines. MET fusions are rare alterations described in many cancers. The efficacy of specific MET inhibitors is poorly studied. We present 
the case of a patient with chemotherapy-refractory metastatic cholangiocarcinoma harboring a CAPZA-2-MET fusion along with MET amplifica-
tion who dramatically responded to capmatinib, a specific MET tyrosine kinase inhibitor.
Key words: MET; cholangiocarcinoma; resistance, precision medicine.
Genomic terms and nomenclature: ALK: anaplastic lymphoma kinase; BRAF: B-rapidly accelerated fibrosarcoma; CAPZA2: F-actin-capping protein subunit 
alpha-2; FGFR: fibroblast growth factor (receptor); FISH: fluorescence in situ hybridization; FOLFOX: leucovorin calcium (folinic acid), fluorouracil, and 
oxaliplatin; HLA-DRB1: HLA class II histocompatibility antigen; DRB1: beta chain; IDH1: isocitrate dehydrogenase 1; IHC: immunochemistry; KIF5B: kinesin-1 
heavy chain; NSCLC: non-small cell lung cancer; OCA: oncomine comprehensive assay; PARP: poly(ADP-ribose) polymérase; PTPRZ1: receptor-type tyrosine-
protein phosphatase zeta 1; TKI: tyrosine kinase inhibitor.

Key Points
• This case report is believed to be the first demonstrating clinical efficacy of MET TKI in a cholangiocarcinoma patient with a  

CAPZA-2-MET fusion.
• The patient has shown a significant response allowing access to a localized treatment.

Introduction
Intrahepatic cholangiocarcinoma (iCCA) is the second most 
common liver cancer after hepatocellular carcinoma. In case 
of metastatic or unresectable disease, the recommended first-
line treatment is a gemcitabine-based doublet, most com-
monly gemcitabine and cisplatin. FOLFOX regimen is the 
current standard of care in second-line setting, based on the 
ABC-06 trial with improved survival compared with active 
symptom management.1 The prognosis remains poor with 
a median survival of less than 12 months.2 Several targeted 
therapies are currently being evaluated including FGFR, 
IDH1, PARP, and BRAF inhibitors.3 MET inhibitors have 
also been tested in cholangiocarcinoma. Cabozantinib, a 
non-specific MET tyrosine kinase inhibitor (TKI), was eval-
uated as a single agent in a phase II trial in patients with 

chemotherapy-refractory cholangiocarcinoma, but showed 
poor efficacy (median PFS 1.7 months, median OS 5.2 
months).4 In this study, one patient with 3 + MET expres-
sion in the tumor stayed on treatment for 278 days; however, 
MET expression did not correlate with outcome in the overall 
study population. Tivantinib, another non-specific MET TKI, 
was evaluated in a phase I trial in combination with gemcit-
abine in patients with solid tumor. Eight patients with chol-
angiocarcinoma were included and one partial response was 
observed.5 Circulating c-MET was measured in blood sam-
ples at baseline and after treatment and was not correlated 
with tumor response.5 These disappointing results may be due 
to the lack of specificity of these MET TKIs on the one hand, 
and the absence of any biomarker-based selection of patients 
on the other hand.
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Here, we present the case of a patient with chemotherapy- 
refractory metastatic cholangiocarcinoma harboring a 
CAPZA-2-MET fusion along with MET amplification who 
dramatically responded to capmatinib, a specific MET TKI.

Patient Story
In January 2019, a 49-year-old male with no medical history 
was diagnosed with stage IV intrahepatic cholangiocarcinoma 
which was revealed by painful osteolytic metastases. MRI 
showed typical features of intrahepatic cholangiocarcinoma. 
He received radiation therapy on main bone metastases and 
a first-line chemotherapy cisplatin and gemcitabine (Gemcis 
protocol) which yielded an objective response that lasted 6 
months. He then received a second-line chemotherapy with 
mFOLFOX but had disease progression at first radiological 
assessment.

Molecular Tumor Board
A liver rebiopsy was performed to obtain tissue for molecular 
analysis. A comprehensive molecular analysis was performed 
using the oncomine comprehensive assay (OCA V3) which 
revealed a fusion between exon 1 of CAPZA2 and exon 6 
of MET (Fig. 1). The CAPZA2-MET fusion was predicted 
to lead to a chimeric protein with an intact MET kinase 
domain. Molecular analysis also detected a TP53 mutation 
(c.991C>T) and a RB1 mutation (c.[2087G>C;2099T>C])). 
FISH analysis revealed an elevated MET gene copy number 
(GCN) of 6.3, with a low ratio of GCN between MET and 
centromere of chromosome 7 of 2.1. IHC analysis revealed a 
high MET expression (100%).

Following multidisciplinary discussion in a molecu-
lar tumor board, and taking into account the lack of any 
approved alternative treatment and the efficacy of MET 
TKIs in cancer patients harboring a MET fusion, it was 
decided to propose the patient for a compassionate use of 
capmatinib.

Patient Update
Treatment with capmatinib (400  mg bid) was started on 
January 2020 in the context of an expanded access program. 
The first radiological assessment performed 2 months later 
showed a partial response (−36%) (Fig. 2). Tolerance was 
good. However, the following radiological assessment per-
formed 4 months after starting capmatinib showed progres-
sion of the primary tumor with stable bone lesions. Radiation 
therapy on the primary tumor was performed. Capmatinib 
was withdrawn during radiation therapy and then resumed. 
At the same time, a new liver biopsy and a circulating free 

DNA analysis were performed. Analysis of the tumor biopsy 
did not reveal the MET fusion anymore, but the TP53 and 
RB1 mutations were still detected. Circulating free DNA 
revealed the presence of TP53 and RB1 mutations and an 
additional MET domain kinase mutation D1228N. A new 
CT scan performed 2 months after the end of radiation ther-
apy showed stable disease.

Discussion
Here we describe for the first time a case of response to MET 
TKI in a cholangiocarcinoma patient with a CAPZA-2-MET 
fusion. This is the second case describing a partial response 
of capmatinib in intrahepatic cholangiocarcinoma. The case 
report published by Lefler et al. represents a partial response 
and nearly 6 months of improved quality of life in a patient 
diagnosed with an inoperable iCCA and unable to tolerate 
conventional cytotoxic chemotherapies.6

MET alterations are rare in cholangiocarcinoma. MET ampli-
fications are found in 2% of iCCA cases.7 MET fusion-positive 
cholangiocarcinoma has been described only once in a 41-year- 
old patient with a EHBP1-MET fusion.8 Clinical studies evalu-
ating MET inhibitors have failed so far. However, none of these 
studies has selected patients according to their molecular status. 
However, MET alterations have been associated with efficacy of 
MET TKI in other types of cancer. In non-small cell lung can-
cer (NSCLC), MET mutations affecting the splice sites of exon 
14 are predictive of efficacy of capmatinib or tepotinib, 2 new- 
generation-specific MET TKIs.9,10 MET amplifications have 
also been found to predict efficacy of capmatinib in NSCLC, 
only in case of high-level amplification (GCN ≥10). In the pres-
ent case, although GCN was increased, the ratio between MET 
and CEP7 was only 2.1, indicating a low-level of MET amplifi-
cation. Such levels of MET amplification are usually associated 
with the presence of other oncogenic driver mutations and are 
not predictive of activity of MET inhibitors, suggesting that this 
amplification had no role in the response to capmatinib in the 
present case.9

MET fusions have been described at a low frequency in 
various cancers such as NSCLC, glioma, melanoma, col-
orectal cancer, and hepatocellular carcinoma. To date, more 
than 10 MET fusion partners have been identified. The 
most frequent fusion gene partners described are HLA-
DRB1 (HLA class II histocompatibility antigen, DRB1 
beta chain), CAPZA2 (F-actin-capping protein subunit 
alpha-2) and KIF5B (Kinesin-1 heavy chain). Clinical cases 
have reported clinical activity of MET TKI in MET fusion- 
positive tumors.11

We have identified 2 potential mechanisms of resistance 
in this patient. First, we found the emergence of an MET 
D1228N kinase domain mutation on circulating free DNA. 

Figure 1. Schematic representation of CAPZA2-MET fusion.
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MET kinase mutations have already been described as a 
potential mechanism of resistance to MET TKIs in MET-
driven cancers. Preclinical data have demonstrated a variable 
sensitivity to MET TKI according to the type of MET kinase 
mutation.12 The D1228X mutations are predicted to be resis-
tant to type I MET TKIs but sensitive to type II MET TKIs. 
However, clinical data are still sparse which prevented us to 
use a type II TKI in this patient.12

The second potential mechanism of resistance in this 
patient was the loss of MET fusion based on the biopsy 
performed at progression. Loss of the fusion has been pre-
viously proposed as a mechanism of resistance to targeted 
therapies but has never been reported with MET fusions. 
In this patient, MET fusion was initially detected at a low 
frequency and was not detected at progression anymore, 
suggesting that the fusion could be present as a sub-clonal 
variant. This hypothesis could explain the short response 
observed on capmatinib.

Finally, we did not observe any adverse due to capmatinib 
in this patient, apart from a grade I asthenia. Contrary to 
multikinase inhibitors, capmatinib is usually well tolerated. 
The most common adverse events reported in METex14 
NSCLC patients treated with capmatinib were peripheral 
edema, nausea, and vomiting. However, these patients were 
mostly elderly and had comorbidities, which may explain 
why tolerance was better in this patient.

Overall, these results support molecular testing in cholangio-
carcinoma patients, as recently recommended.13 The low rate of 
MET alterations in this setting could justify a basket clinical trial.
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Figure 2. Computed tomography (CT) scan of the abdomen/pelvis performed between March 2019 and April 2020.
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