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CCA: a heteroneneous family of cancer !

  Perihilar 
   (pCCA) 
     

*..3%	of	gastrointestinal	tumors;	 
*~20%	deaths	from	hepatobiliary	
cancer	in	US;



Liver and  
iBile ducts 

Liver and  
iBile ducts 

….CCA	constitutes	a	major	challenge	for	
clinicians,	scientists,	national	health	systems,	
and	society	!!!
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CCA: classification 
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   (pCCA) 
     



Periductal Infiltrating (PI)  
                                 type

PI+MF type

KRAS, SMAD4, TP53IDH1/2, FGFR2, BAP1

Normal Small Bile duct

Small duct type ICCA

Normal Large Bile duct

Lage duct type ICCA

Frequent Genetic Alterations Frequent Genetic Alterations

Small duct type ICCA Large duct type ICCA
Mass forming (MF)  

type

Sub-classification of iCCA

EASL-ILCA 2023 guidelines: Recommendation 
…the subclassification of iCCA into large duct 
type and small duct type should be considered 
on the pathology report, given the clinical 
utility and may guide trial design.



European Network for the Study the CCA

▪ Creation: May 2015 (Vienna, Austria). 50th EASL Congress

▪ 70 Research goups  
     (60 European; 8 USA) 

▪ 26 European countries 
(Austria, Belgium, Bosnia and Herzegovina, Croatia, Czech Republic, Denmark, France, Germany, 
Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Malta, Netherlands,, Norway, Poland, Portugal, 
Romania, Serbia, Slovenia, Spain, Sweden, Switzerland, Turkey and UK)

Members



Multiple FGFR2- targeted agents  

Objective response rate= 43 (41.7%) 
Disease control rate      = 85 (82,5%)

iCCA: Molecular Landscape



pCCA: Molecular Landscape
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CCA: clinical features

2021



Clinical Management and Outcomes 
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CCA Treatment:  SURGERY !!!!!!!

  Perihilar 
   (pCCA) 
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INTRAHEPATIC 
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CCA Treatment:  SURGERY !!!!!!!

  Perihilar 
   (pCCA) 
     

….a 6-month course of oral fluoropyrimidine (capecitabine or S-1) 
should be considered following potentially curative resection of 
iCCA.  (LoE 2, strong recommendation, strong consensus )



CCA: Treatment of unresectable disease, LOCOREGIONAL THERAPIES THERAPIES  
 



Unresectable disease; First-line Systemic Therapies  
 

…patients with unresectable iCCA and good performance status 
should be treated (first-line chemotherapy) with GemCis with the 
addition of durvalumab where available.       
(LoE 1, strong recommendation, strong consensus) 



21 December 2022  
  
Durvalumab (PD-L1inhibitor) plus chemotherapy 
approved in the EU as first immunotherapy 
regimen for patients with advanced biliary tract 
cancer !EASL-ILCA 2023 guidelines: Recommendation 

Patients with unresectable iCCA and good performance status should be treated with 
GemCis (as first-line chemotherapy), with the addition of durvalumab where available 
(LoE 1, strong recommendation, strong consensus).
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Systemic chemotherapy for CCA: the history

Chemotherapy for advanced disease: very slow progress  
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

ABC-02: CisGem improves OS in 1L (UK)  

BT22: CisGem improves OS in 1L (Japan)  

CisGem-S1 improves OS vs CisGem in 1L (Japan)  

FUGA-BT: gem-S1 non inferior to CisGem in 1L (Japan)  

A
dvanced  D

isease

Adapted from Valle et al. Lancet 2021; 397 (10272): 428-444

ABC-06: FOLFOX improves OS in 2L (UK)  

NIFTY: nal-iri/5 FU improves PFS/OS in 2L (S Korea)  

 BilCap: adjuvant capecitabine post-surgery
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Pembrolizumab for microsatellite unstable or mismatch repair deficiency102 

ABC-03: no benefit of  adding VEGF inhibition to CisGem in first line75 

No benefit of  adding EGFR inhibition to chemotherapy (five studies) in first line94-98 

ClarlDHy: ivosidenib improves progression-free survival in m-IDH-1 cholangiocarcinoma as a second-line or 
later-line therapy100

No benefit from addition of  ramucirumab or merestinib to CisGem in first line99

Pemigatinib approved by FDA for FGFR-2 fusions or rearrangements in second line or later line101 

TARGET  THERAPY for CCA: RAPID PROGRESS



          FGFR PATHWAY          



Multiple FGFR2- targeted agents  

Pemigatinib (INCB054828)1

Infigratinib (BJG3988)2

Derazantinib (ARQ087)3

1. Abou Alfa et al. Lancet Oncol 2020;21(5):671-684; 2. Javle et al. J Clin Oncol 2018; 36(3):276-282; 3. Mazzaferro et al Br J Cancer 2019; 
120(2):165-171

Futibatinib (TAS-120)

Objective response rate= 43 (41.7%) 
Disease control rate      = 85 (82,5%)

EMA and AIFA approved

EMA and AIFA approved



CCA: Treatment 
 



IDH INVOLVEMENT IN CELL METABOLISM 



CCA: Treatment 
 

27/02/2023 
Il comitato per i Medicinali per Uso Umano (CHMP) di EMA ha 
adottato un parere positivo e ha raccomandato la concessione 
dell'autorizzazione all'immissione in commercio di ivosidenib 
(inibitore di IDH1) per Colangiocarcinoma.



EASL-ILCA clinical practice guidelines on the 
management of intrahepatic cholangiocarcinoma 

MOLECULAR PROFILING
KQ: For patients with iCCA, does molecular profiling at time of 
diagnosis improve the proportion who receive a targeted therapy based upon 
tumour biomarker results at any time point in disease course?

Recommendation: 
•In pts …at high risk for recurrence (e.g. node or margin positive, 
vascular inva-sion, or multifocal intrahepatic disease), molecular 
profiling with a comprehensive panel is suggested at the time of 
diagnosis (LoE 5; weak recommendation, consensus). 

Ref: 1. Clinical Cancer Research 2018;24:4154–61. 2. Nat Genet 2015;47:1003–10. Hum Pathol 2012;43:1552–8. 3. Oncologist 2012;17:72–9. 4. Therap Adv 
Gastroenterol 2017;10:507–20.5. Hepatology 2020;72:1253–66. 6. Hum Pathol 2014;45:1630–8. 7. Gastroenterology 2013;144:829–40. 8. Cancer and 
Metastasis Reviews 2015;34:157–64. 9. Annals of Oncology 2021;32:1111–26. 10. Clinical Cancer Research 2022;28:1662–71. 



Based on the current evidence, ESMO recommends routine use of NGS 
on tumour samples in advanced non-squamous non-small-cell lung 
cancer , prostate cancers, ovarian cancers and cholangiocarcinoma.

Complete Molecular Profiling at time of diagnosis: debated Critical Issues:  

i) Should it only be performed only in advanced disease in order to avoid delays in case of non-response 
to first- and second-line therapies?  

ii) Is a complete molecular profiling at the diagnosis in all pts. a cost-effective strategy given the very 
limited number of available therapies?  

iii) Would a panel reflecting only common targets supported by evidence to be a more rational 
approach? 

iv) Could this strategy help with enrolment in frontline trials for metastatic disease? 
v) Medico-legal issues !!!!  
vi) Adequate (for NGS) tissue samples ? 
vii) Liquid biopsy ? 

Art. 96-bis. 
(Incremento del Fondo per i test Next-Generation Sequencing per il 

colangiocarcinoma) 
  1. Lo stanziamento del Fondo per i test Next-Generation Sequencing, 
di cui al comma 684 dell'articolo 1 della legge 30 dicembre 2021, n. 234, è 
incrementato di 160 mila euro per l'anno 2023. 
  2. L'incremento del Fondo di cui al comma 1 è finalizzato al 
potenziamento dei test di Next-Generation Sequencing di profilazione 
genomica del colangiocarcinoma. 



AIMs: ….to assess intra-patient cfDNA–tumor concordance 
and the association of cfDNA variant allele fraction (VAF) 
with clinical outcomes. 
Pts: NGS data of 2068 cfDNA blood samples from 1671 pts 
with advanced BTC generated with Guardant360. 

December 2022Results:  
--Genetic alterations detected in cfDNA in 84% of patients, 
with targetable alterations detected in 44% of patients; 

--Concordance between cfDNA and tissue for mutation 
detection was high for IDH1 mutations (87%) and BRAF 
V600E (100%), and low for FGFR2 fusions (18%).  



          Tissue vs. cfDNA:cholangiocarcinoma 
                                  (N = 1537)

Cholangiocarcinoma ~14% vs. 10.9%  
Hepatocellular carcinoma, ~ 12% vs. 10.6%; 
Carcinoma of unknown primary, ~15% vs. 8.5%; 



CCA: Treatment of  unresectable disease
TARGET THERAPIES

Molecular Target Compound Recommendations from NCCN 
Guidelines for Hepatology Cancers

FDA Status EMA Status 

BRAF  V600E 
mutations

Dabrafenib + 
Trametinib

BRAF  V600E mutated tumor Accelerated approval for BRAF V600E 
mutaded tumors

Authorized for BRAF V60E mutaded NSCLC and 
melanoma; not approved for use across all solid

FGFR2 fusions or 
rearrangements

Infigratinib CCA with FGFR2 fusions or 
rearrangements

Accelerated approval for CCA with FGFR2 
fusions or rearrangements

Received orphan designation for use in BTC; not 
authorized for use

FGFR2 fusions or 
rearrangements

Pemigatinib CCA with FGFR2 fusions or 
rearrangements

Accelerated approval for CCA with FGFR2 
fusions or rearrangements

Authorized for CCA with FGFR2 fusions or 
rearrangements

HER2 positive Trastuzumab + 
Pertuzumab

HER2 positive tumors Approved for HER2-positive breast cancer; not 
approved for use across all solid tumors for 

CCA

Authorized for HER2-positive breast ccancer; not 
approved for use across all solid tumors or CCA

IDH1 mutations Invosidenib CCA with IDH1 mutations Approved for CCA with IDH1 mutations Received orphan designaion for use in BTC; not 
authorized for use

MSI-H/dMMR Dostarlimab-
gxly

MSI-H/dMMR tumors Accelerated approval for dMMR tumors Authorized for MSI-H/dMMR endometrial ccancer; 
not approved for use across all solid tumors orCCA

MSIH/dMMR/
TMB-H

Pembrolizumab MSI-H/dMMR/TMB-H 
tumors

Approved for MSI-H/dMMR/TMB-H 
tumors

Authorized for severalMSI-H/dMMR/TMB-H 
Tumors, including BTC; 

 not authorized for TMB-H

NTRK fusions Entrectinib NTRK gene fusions-positive tumors Accelerated approval for NTRK gene fusion-
positive tumors

Authorized for NTRK gene fusion-positive tumors

NTRK fusions Larotrectinib NTRK gene fusions-positive tumors Accelerated approval for NTRK gene fusion-
positive tumors

Authorized for NTRK gene fusion-positive tumors

RET fusions Pralsetinib RET fusions-positive tumors Accelerated approval for RET  fusion-positive 
NSCLC; not spptoved for use across all solid 

tumors orCCA

Authorized for RET fusion-positive NSCLC; not 
approved for use across all solid tumors or CCA



CCAs are highly desmoplastic cancers characterized by: 
-tumour immune-microenvironment (TiME).. poorly immunogenic; 
-abundance of immunosuppressive cell types (myeloid-derived suppressor 
cells, tumour-associated macrophages (TAMs) 
-abundance of heterogeneous cancer-associated fibroblasts (CAFs).

Sumera I. Ilyas  et al.  
Nature Clin. Oncology 2023



Immunophenotype	of		small-duct		iCCA 
Profile	of	Cancer	Stem	Cells	 

*Small-duct	iCCA	diffusely	positive	for	K7,	EpCAM,	CD13	and	CD133.	 
*LGR5	restricted	to	few	tumor	epithelial	cells	(arrows).	 
*	CD90	and	αSMA	mostly	expressed	by	tumor	stromal	cells	(arrows).

PAS CK7 EpCAM CD133

LGR5 CD13 CD90 αSMA

60%

diffuse staining

Few cells

Cardinale V. et al. AJP 2015

highly represented



Immunophenotype	of		large-duct	iCCA:	profile	of	Cancer	Stem	Cells	 
:	

*Large-duct		iCCA	diffusely	pos.	for	K7,	EpCAM,	LGR5,	CD133;	 
*CD13	restricted	to	few	tumor	epithelial	cells	(arrow);	 
*CD90	and	αSMA	mostly	expressed	by	tumor	stromal	cells(arrows)	 
								No	difference	between	iCCA	and	pCCA.	 
																							LGR5	=	large	duct	>	small	duct	iCCA(p<0.05)	 
																							CD13	=	small	duct	>	large	duct	iCCA	(p<	0.05)	

PAS CK7 EpCAM CD133

LGR5 CD13 CD90 αSMA

60%

diffuse staining

Few cells

Cardinale V. et al. AJP 2015

highly represented



33

…..cancer stem cells are able to manipulate stromal cells to 
their needs ! 



The inflamed subtype (11%) presented a massive T lymphocyte 
infiltration, an activation of inflammatory and immune checkpoint 
pathways, and was associated with the longest patient survival.  
Potentially treatable with checkpoint blockade immunotherapy





Sumera I. Ilyas  et al.  
Nature Clin. Oncology 2023

TARGETING THE TIME ! (Re-Engineering Immunogenic Time!

°Antimetab.drugs for EMT



Take-home messages  
• Sub-classification of  CCA (anatomical, radiologic,  
     molecular) is a MUST ! 
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• The identification of  molecular soubgroups is expanding treatment options in 
selected sub-populations

o FGFR2, IDH1, HER2, BRAFV600E, MSI-high, NTRK, etc.

• Liquid-biopsy is promising ……in CCA ! 
• Co-mutational spectrum may act as a critical modifier of  drug response. 
• Re-Engineering Immunogenic tumor-microenvironment ..the next 

future ?! 

• Future efforts are needed to explore:
o Prognostic significance of  molecular abnormalites 
o Impact of  prior or post-study therapy 
o Primary and secondary resistance to target therapies 
o Rational therapeutic combinations


