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Background

• Annual incidence in US: 12,190

• Overall incidence has increased progressively worldwide over the 
past four decades.

• Aggressive disease with five year-overall survival rates for 
advanced stage disease <2%.

• Only 15-20% of the patients are candidates for surgical resection



Anatomical Classification



Mutation Profile

Tella et al Lancet oncology 2020; Kayhaniyan et al. WJGO 2017

Intrahepatic Prevalence

FGFR1-3 fusions, amplifications, and mutations 11-45%

IDGH1 or IDH2 mutation 23-28%

TP53 mutation 2.5-44%

ARID1A mutation 15-36%

MCL-1 mutation 16-21%

EGFR expression 11-27%

CDKN2A or CDNK2B loss 6-30%

KRAS mutation 11-25%

MCL1 amplification 21%

SMAD4 mutation 4-17%

MLL3 mutation 15%

BAP1 mutation 13%

HER3 amplification 7%

CDK6 mutation 6%

Extrahepatic Prevalence

TP53 mutation 40%

KRAS mutation 8-42%

SMAD4 mutation 21%

CDKN2A or CDKN2B loss 17%

HER2 amplification 11-17%

ARID1A mutation 12%

EGFR expression 5-9%

PIK3CA mutation 7%

Gallbladder cancer Prevalence

TP53 mutation 47-59%

HER2 amplification 10-19%

CDKN2A or CDKN2B loss 6-19%

ARID1A mutation 13%

PIK3CA mutation 6-12.5%

NRAS mutation 6%

BRAF mutation 6%

GNAS mutation 6%

FGFR fusion partner Frequency

FGFR2-AHCYL 7/102 (7%)

FGFR2-BICC1 2/102 (2%)

41/107 
(38%)

1/28 (4%)

FGFR2-PPHLN1
17/107 
(16%)

FGFR2-MGEA5 1/6 (17%)

FGFR2-TACC3 1/6 (17%)

1/28 (4%)

FGFR-KIAA1598 1/28 (4%)
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Principles of Systemic Therapy

• Adjuvant treatment
– Capecitabine (phase 3 trial)
– Gemcitabine based

• Gemcitabine + cisplatin remained standard chemotherapy 
backbone for first line advanced BTC for more than a decade

• Addition of durvalumab/pembrolizumab to gemcitabine + cisplatin 
has additive effect with median OS ~13 months

• FOLFOX is second line chemotherapeutic option for patients who 
failed gemcitabine + cisplatin with median OS of 6-7  months.

• Targeted treatments in selected population



Adjuvant Therapy

Trial Regimen N RFS (months) OS (months)

PRODIGE12-
ACCORD18

GEMOX
Observation

98
98

30.4
18.5

75.8
50.8

BCAT Gemcitabine
Observation

117
108

36
39.9

62.3
63.8

KHBO1208 Gemcitabine
S-1

70
70

1-year: 51.4%
1-year: 62.9%

1-year: 80%
1-year: 97.1%

BILCAP Capecitabine
Observation

223
224

25.9
17.4

51.1 (53)
36.4 (36)

JCOG1202/AS
COT

S-1
Observation

218
222

63.6
42

NR
6.1

ACCELERATE GemOX/GemCis + CRT
GemOx/GemCis

45
49

NS NS

ACTICCA-1 Gemcitabine+cisplatin
Capecitabine

NA NA

Treatment arm in each of these trials did not achieve statistically significant difference with 
the exception of per-protocol analysis of BILCAP trial and JCOG1202 trial.



Slide 11

BILCAP study: Per Protocol Analysis 

Primrose et al. ASCO annual meeting, 2017



BILCAP study

Primrose et al. ASCO annual meeting, 2017



SWOG 0809 Trial

• Single arm Phase 2 trial

• 79 patients
– Extra hepatic cholangiocarcinoma
– Gallbladder cancer

• Treatment
– 4 cycles of gemcitabine + capecitabine
– Concurrent chemoradiation therapy with capecitabine

• Median OS: 35 months

• 2-year OS: 65%

Joseph et al JCO 2015



Adjuvant Treatment

• Capecitabine is standard of care
– BILCAP was largest trial
– Statistically significant difference based on per-protocol 

analysis
• Future trial results with S-1 and gemcitabine + cisplatin may 

change management
• Neoadjuvant therapy remains experimental
• Role of radiation therapy remains unclear

– R1 resection
– Extrahepatic cholangiocarcinoma
– Gallbladder cancer
– Lymph node positive

Lamarca et al. Cancer Treatment Reviews 2020



First line chemotherapy

Trial Regimen N RR PFS (months) OS (months)

Glimelius et al 5-FU + etoposide
Observation

47
43

6.5
2.5

ABC-02 Gem-Cis
Gemcitabine

204
206

26.1%
15.5%

8
5

11.7
8.1

BT-22 Gem-Cis
Gemcitabine

42
42

19.5%
11.9%

5.8
3.7

11.2
7.7

PRODIGE-38 FOLFIRINOX
Gem-Cis

92
93

NA 6.2
7.4

11.7
13.8

S1815 Gem-Cis-Abraxane
Gem-Cis

294
147

29%
21%

8.2
6.4

14.0
12.7

TOPAZ-1 Gem-Cis
Gem-Cis-Durvalumab

341
344

15.5%
26.1%

5.7
7.2

11.5
12.8

KEYNOTE-966 Gem-Cis
Gem-Cis-Pemrolizumab

536
533

29%
29%

5.6
6.6

10.9
12.7



ABC-02 Trial

Median PFS: 8 vs 5 months

Median OS: 11.7 vs 8.1 months

Valle J et al. N Engl J Med 2010;362:1273-1281.



TOPAZ-1 Trial

Oh et al. ASCO GI symposium, 2022



TOPAZ-1 Trial: Updated OS
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?Long 
term 
survivors



TOPAZ-1 Trial

Oh et al. ASCO GI symposium, 2022



TOPAZ-1 Trial

Oh et al. ASCO GI symposium, 2022



TOPAZ-1: PDL-1 is not a good biomarker

Oh et al. ASCO GI symposium, 2022



TOPAZ-1: Genetic alterations
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KEYNOTE-966

20

Median OS: 12.7 vs 
10.9 months



Second Line Treatment

• No FDA approved chemotherapeutic regimen

• FOLFOX is most commonly used

• Other chemotherapeutic regimens mostly based on small phase 2 
trials/retrospective studies
– 5-Fluorouracil + nal-irinotecan
– FOLFIRI/XELIRI
– Single agent fluoropyrimidine
– Docetaxel

 



ABC-06

Lamarca et al, 2019 ASCO Annual meeting



ABC-06

Lamarca et al, 2019 ASCO Annual meeting



NIFTY Trial

Yoo et al. Lancet 2021

PFS

OS

AIO NALIRICC



Prognostic factors for second line chemotherapy

• Excellent performance status (ECOG: 0)

• PFS on first line chemotherapy > 6 months

• Prior surgery on primary tumor

• Low CA 19-9

• Can mutations predict? 
– KRAS and TP53 mutations: worse outcomes
– FGFR2 fusion: better outcomes

Brieau et al. Cancer 2015



Tella, Mahipal et al. Lancet Oncology 2020



Treatment Algorithm

Majority  of 
patients fall in 

this group

Advanced biliary tract cancer

Gemcitabine plus cisplatin + 
Durvalumab/Pembrolizumab

Enrollment on to clinical trials
Next generation sequencing results, MSI, MMR 

defects, 
PD-L1, HER2 testing

Progression or intolerance

MMR deficiency, 
high MSI, with or 

without PD-L1 
expression

IDH1/2 
mutation

BRCA1/2 
mutation

Checkpoint 

inhibitors

Pembrolizumab
Nivolumab

Durvalumab
Durvalumab plus
Tremelimumab
Nivolumab plus

Ipilimumab

IDH inhibitors

Ivosidenib
Enasidenib

PARP inhibitors

Olaparib
Rucaparib

MEK inhibitors

Merestinib
Trametinib

FGFR2 fusions, 
FGFR 

aberrations 

HER2 
mutations/amplifi
cations/overexpr

ession

RAS-MAPK
pathway 
activation

HER2 inhibitors

Trastuzumab 
deruxtecan

Zanidatamab
Pertuzumab

Lapatinib

FGFR inhibitors

Pemigatinib
Futibatinib

Derazantinib

BRAF activation NTRK fusions

BRAF inhibitors

Dabrafenib + 
Trametinib

NTRK inhibitors

Larotrectinib
Etrectinib

Chemotherapy

FOLFOX, 5-Fu + liposomal 
irinotecan, FOLFIRI,

capecitabine

No actionable target 
identified



Locoregional Therapies: Y90
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Y90 Radioembolization: MISPHEC trial

29

ORR: 39%
DCR: 98%

Edeline et al. JAMA 2019



Locoreginal Therapy: Hepatic Artery Infusion Pump

30



Hepatic artery Infusion: Phase 2 trial

31

Percent change in tumor size from baseline

PR: 58%

DCR: 84%

Cercek et al. JAMA Oncol 2020



Implications

• Current systemic therapies are associated with limited survival
• Urgent need to develop novel therapies to improve outcomes
• All advanced patients should undergo:

– NGS
– Her-2 testing
– MSI testing

• Selected patients can be considered for
– Liver transplant
– Y90 radioembolization
– HAI

• Targeted therapies hold promise for selected patients population including 
FGFR2 fusion, IDH mutations, MSI-high, her-2 amplifications but still limited to 
minority of population

• Targeting RAS, CDKN2A, p53. loss of MTAP may dramatically alter the natural 
history of disease



Questions
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