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Objectives

• To understand the impact of cholangiocarcinomas

• To recognize the value of mutational analysis in the field of BTCs

• To know the role of IO in metastatic BRC (already been outlined)

• To elaborate on the role of new TKIs in cholangiocarcinoma

• To be able to order the most important mutational chanes needed to 
be checked for the treatment of metastatic cholangiocarcinoma



Outlines

• 2nd line options
• Driver’s mutations:
❖ FGFR-2 fusion / rearrangments

➢ Pemigatinib (FIGHT-202)
➢ Futibatinib (FOENIX-CCA2)
➢ Derazanitinib (FIDES-01)

❖ IDH-1 mutations:
➢ Ivosedinib (ClarIDHy) 

❖ HER-2 positive:
➢ Trastuzumab + Pertuzumab (myPathway)
➢ Varlitinib + Capecitabine (TreeTOpp)
➢ Trastuzumab Deruxtecan
➢ Zanidatamab
➢ Neratinib

❖ Proteasome inhibitor:
➢ Bortezomib

❖ BRAF mutation:
➢ Dabrafenib + Trametinib (ROAR trial)

• Tumor Agnostic / MSI-H:
➢ Pembrolizumab (Also in TMB-H) (KEYNOTE 158)
➢ Nivolumab
➢ Pembrolizumab + Lenvantinib (LEP)



Cholangiocarcinoma Biology and
Diagnosis

• Rare, aggressive malignancy1

• 2nd most common primary liver
malignancy2

• Intrahepatic: arises from the bile ducts 

inside  the liver1

• Extrahepatic: includes perihilar and 

distal  disease which arise from the bile 

duct outside  the liver2

• Patients are typically asymptomatic in the 

early stages  of the disease3

• >75% of patients have locally advanced 

or metastatic  disease at diagnosis4
1. Goyal L, et al. N Engl J Med. 2021;384:1054-1064. 2. Alsaleh M, et al. Int J Gen Med. 2019;12:13-23. 3. Blechacz B, et al. Nat Rev Gastroenterol Hepatol. 2011;8(9):512-522.  4. 
Patel N, et al. Cureus. 2019;11(1):e3962.
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In metastatic CCA median overall survival has remained ≤ 1 year with current single-drug or  

combination therapy, highlighting the need for new systemic treatment options in this setting3

APC, annual percentage change; EHCC, extrahepatic cholangiocarcinoma; IHCC, intrahepatic  cholangiocarcinoma

1. SEER Cancer Stats Facts: Common Cancer Sites. Available from: https://seer.cancer.gov/statfacts/html/common.html. Accessed July 7, 2021. 2. American Cancer Society. Survival rates for bile duct cancer. Available from: https://www.cancer.org/cancer/bile-duct-cancer/detection-diagnosis-
staging/survival-by-stage.html. Accessed June 29, 2021. 3. Ramírez-Merino  N, et al. World J Gastrointest  Oncol. 2013;5(7):171-6.
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Impact of Symptoms on Daily Life
“Great Deal | Considerable”

Poor Prognosis and Symptom Burden

http://www.cancer.org/cancer/bile-duct-cancer/detection-diagnosis-


Era of Personalized Medicine
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Studies Overview
Personalized medicine
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Targetable gene Prevalence, %

EGFR 4-13

HER2/neu (amplification) 9

ERB3 0-12

PTEN 0-4

PIK3CA 6-13

Targetable gene Prevalence, %

FGFR2 (fusions) 10-20

IDH1/2 22-28

BAP1 15 to 25

BRAF V600 (mutation)1,2 5-7

Targetable gene Prevalence, %

Her2/neu (mutation) 11-20

PRKACA and PRKACB 9

ARID1A 5-12

Gall bladder cancer

Intrahepatic 

cholangiocarcinoma

Genetic Targets in BTC

Extrahepatic 

cholangiocarcinoma

Jain A, Javle M. Molecular profiling of biliary tract cancer: a target rich disease. J Gastrointest Oncol. 2016;7(5):797-803



Intrahepatic Cholangiocarcinoma: 
Clinical Value of Targetable Alterations

Targetable 
gene

Prevalence %

FGFR2 (fusions)1 10-20

IDH1/22 22-28

BAP1 15 to 25

BRAF V600 
(mutation)3 5-7

FDA, EMA approved

1. Ghassan K Abou-Alfa et al, Lancet Oncol 2020, 2. Ghassan K Abou-Alfa et al, Lancet Oncol 2020, 3. Wainberg et al, ASCO GI 2019



FGFR-2 mutations
Pemigatinib

FIGHT-202



FIGHT-202: pemigatinib for previously treated CCA1
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*Includes one patient who did not have confirmed FGF/FGFR status centrally confirmed and was not assigned to any cohort
CCA, cholangiocarcinoma; CNS, central nervous system; DCR, disease control rate; DoR, duration of response; ECOG PS, Eastern Cooperative Oncology Group 
performance status; FGF, fibroblast growth factor; FGFR, fibroblast growth factor receptor; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; 
PK, pharmacokinetics; RECIST 1.1, Response Evaluation Criteria in Solid Tumors version 1.1; ULN, upper limit of normal 
1. Abou-Alfa GK, et al. Lancet Oncol. 2020;21:671–684

• A global, multicenter, open-label, single-arm, phase II study to evaluate the safety and efficacy of pemigatinib in 
previously treated adult patients with locally advanced or metastatic CCA, with or without FGF/FGFR alterations 
(January 2017–March 2019)

Primary endpoint:

• ORR in patients with FGFR2

fusions or rearrangements

Secondary endpoints:

• ORR in patients with other 

FGF/FGFR alterations, in all 

patients with FGF/FGFR 

alterations, in patients with no 

FGF/FGFR alterations

• DoR

• DCR

• PFS

• OS

• Safety

• Population PK

Pemigatinib

• 13.5 mg tablets once daily

• 21-day cycle; 2 weeks on, 1 week 

off, until radiological disease 

progression, unacceptable toxicity, 

withdrawal of consent or physician 

choice

Eligible patients (N=146*)

• ≤18 years old

• Histological or cytological diagnosis of 

locally advanced or metastatic CCA 

(RECIST v1.1)

• ECOG PS 0–2

• Life expectancy ≥12 weeks

• Previously treated and clinically stable 

brain or CNS metastases without 

corticosteroids for at least 4 weeks

• Adequate hepatic and renal function

• Serum phosphate ≤ to institutional ULN, 

serum calcium within institutional normal 

range



35.5% of patients with FGFR2 fusions or rearrangements had 
confirmed objective response1

18

*Patient had a decrease in target lesion size but was not evaluable for response using RECIST; †Assessed and response confirmed by independent reviewer; ‡OS data were not mature at cut-off
CR, complete response; DCR, disease control rate; DoR, duration of response; FGF, fibroblast growth factor; FGFR, fibroblast growth factor receptor; ORR, objective response rate; OS, overall 
survival; PFS, progression-free survival; PR, partial response; RECIST 1.1, Response Evaluation Criteria in Solid Tumors version 1.1 
1. Abou-Alfa GK, et al. Lancet Oncol. 2020;21:671–684

Endpoint(s)
FGFR2 fusions or rearrangements 

(n=107)
Other FGF/FGFR alterations 

(n=20)
No FGF/FGFR alterations 

(n=18)

Primary ORR† (%) (CR+PR) 35.5 0 0

Secondary

DCR (%) 82 40 22

DoR (median, months) 7.5 – –

PFS (median, months) 6.9 2.1 1.7

OS‡ (median, months) 21.1 6.7 4.0

Best percentage 

change from 

baseline in target 

lesion size for 

individual patients 

with FGFR2 fusions 

or rearrangements



Hyperphosphatemia was the most common AE1
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*Data include one patient who did not have confirmed FGF/FGFR status centrally confirmed and was not assigned to any cohort
†The following MedDRA preferred terms related to hyperphosphatemia were combined: blood phosphorus increased; and hyperphosphatemia 
AE, adverse event; FGF, fibroblast growth factor; FGFR, fibroblast growth factor receptor; MedDRA, Medical Dictionary for Regulatory Activities; SAE, serious adverse event 
1. Abou-Alfa GK, et al. Lancet Oncol. 2020;21:671–684

Treatment-related AEs occurring in ≥10% of patients in the total study 
population* 

Grade 1–2 
n (%)

Grade 3 
n (%)

Grade 4 
n (%)

Hyperphosphatemia† 81 (55) 0 0

Alopecia 67 (46) 0 0

Dysgeusia 55 (38) 0 0

Diarrhea 49 (34) 4 (3) 0

Fatigue 45 (31) 2 (1) 0

Stomatitis 39 (27) 8 (5) 0

Dry mouth 42 (29) 0 0

Nausea 34 (23) 2 (1) 0

Decreased appetite 34 (23) 1 (1) 0

Dry eye 30 (21) 1 (1) 0

Dry skin 22 (15) 1 (1) 0

Arthralgia 16 (11) 6 (4) 0

• Across all cohorts, irrespective of cause, hyperphosphatemia 
was the most common (60%) 
all-grade AE

• SAEs occurred in 45% of patients 

• Most frequent were abdominal pain, pyrexia, cholangitis 
and pleural effusion

• 49% of patients died (disease progression was the cause in 
42% of patients); no deaths were treatment related



FGFR-2 mutations
Futibatinib

FOENIX-CCA2

















IDH-1 mutation
Ivosednib

ClarIDHy



Primary Endpoint of PFS by IRC
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Number of patients at risk:
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2 1 1
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+ Censored Ivosidenib Placebo

HR = 0.37 (95% CI 0.25, 0.54)

1-sided p < 0.0001

8 9
Survival (months)

40 36 28 22 16 14 10 9 6

6 4 1

Ivosidenib Placebo

PFS

Median, months 2.7 1.4

6-month rate 32% NE

12-month rate 22% NE

Disease control rate  

(PR+SD)

53%

(2% PR, 51% SD)

28%

(0% PR, 28% SD)

NE = not estimable; PR = partial response; SD = stable disease  

Abou-Alfa GK et al. Lancet Oncol 2020;21:796−807.

Data cut: 31Jan2019

• PFS rate was 32% at 6 months and 22% at 12 months for ivosidenib; no patients on placebo

were progression free at 6 months

All randomized patients as of 31Jan2019



PFS by IRC: Ivosidenib Efficacy across Subgroupsa

Reprinted from The Lancet Oncology, 21, Abou-Alfa et al, Ivosidenib in IDH1-mutant, chemotherapy-refractory cholangiocarcinoma (ClarIDHy): a multicentre, randomised, double-blind, placebo-controlled, phase 3 study, 796-807, Copyright 2021, with  

permission from Elsevier.
aSubgroups with number of events ≤ 5 or number of patients ≤ 10 were not plotted. All randomized patients as of 31Jan2019;  Abou-Alfa GK et al. Lancet  Oncol 2020;21:796−807.



Overall Survival: Final
analysis1-3
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+ Censoreda Ivosidenib Placebo  

Placebo (RPSFT adjusted)

Ivosidenib 126 113 97 85 72 62 53 48 42 32 25 18 14 10 7 6 5 2

Placebo 61 50 43 35 29 27 21 18 17 12 8 4 4 2 1 1 1

RPSFT adj. 61 49 37 29 21 14 6 4 2 1 1

• The median OS in the placebo arm after adjustment  

for crossover was 5.1 months

• (HR = 0.49 [95% CI 0.34, 0.70]; 1-sided p < 0.0001)

Ivosidenib  

n = 126

Placebo  

n = 61

Number of events (%) 100 (79.4) 50 (82.0)

Median OS, months 10.3 7.5

HR (95% CI) 0.79 (0.56, 1.12)

1-sided p-value 0.093

6-month OS rate, % 69 57

12-month OS rate, % 43 36

All randomized patients as of 31May2020
aPatients without documentation of death at the data cutoff date were censored at the date the patient was last known to be alive or the data cutoff date, whichever was earlier  

OS, overall survival

1. Zhu AX, et al. ASCO-GI 2021: Oral presentation 266. 2. Abou-Alfa GK, et al. ASCO 2021: Poster presentation 4069.  3. Zhu AX, et al. JAMA Oncol. 2021 [Submitted].



FGFR inhibitors in CCA: Future
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HER-2 mutations



Targeting HER-2 in BTC
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HER-2 mutations

Trastuzumab + Pertuzumab

myPathway trial







Capecitabine + Varlitinib
TreeTopp trial



• Varlitinib is a reversible small molecule pan-HER inhibitor targeting 
EGFR, HER2, and HER4.

• By potently antagonizing EGFR, HER2, and HER4, varlitinib also 
effectively inhibits heterodimers with HER3, which lacks a kinase 
domain







Trastuzumab-Deruxtecan





HER-2 mutations
Zanidatamab





RR



Targeting HER-2 amplification in BTC
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HER-2 mutations
Neratinib



Targeting HER-2 mutations in BTC
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BRAF mutations

Dabrafenib + Trametinib



Dabrafenib and trametinib: mBRAF V600E

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Proteasome Inhibitor
Bortezomib





Single arm Phase II study 

• ≥ 18 y/o
• Receievd previous 

line treatment upto 2 
• GB cancers / 

cholangiocarcinoma 
metastatic

n= 20
Singel agent Bortezomib 
at 1.3 mg /m2 dose on 
days 1,4,8 and 11 on a 

21 day cycle

Primary end 
point:

• ORR







IO in subsequent lines



Pembrolizumab



KEYNOTE-158





ORR



RR



PFS



OS



KEYNOTE-966











Nivolumab















LEP

Pembrolizumab + Lenvantinib









ORR



THANK YOU
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