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TOPICS

➢Potentially actionable genetic alterations in CCAs  (ESCAT-1 level) 

➢NGS as gold standard for Molecular Diagnostics

➢Critical aspects in Molecular Typing



CCAs MUTATIONAL LANDSCAPE

Silverman et al. 2021

Angerilli et al. 2023
~40% 

POTENTIALLY ACTIONABLE



MAIN ACTIONABLE TARGETS IN CCAs



IDH1

Mehrjardi et al. 2020

➢ IDH1 altered in ~15% iCCA;
➢ Most common alteration: codon R132 Missense;
➢ Treatment: Ivosidenib.

➢ Common associations: CDKN2A-B, PBRM1; KRAS;
➢ Less common associations: TP53, BRCA2, FGFR2;
➢ Prognostic value?

Rimini et al. 2022



FGFR2

➢ FGFR2 altered in ~10% iCCA;
➢ Most common alteration: FGFR2 fusions;
➢ Treatment: Pemigatinib.

Capuozzo et al. 2022 Silverman et al. 2021

➢ Common partner: BICC1 (30%);
➢ Intrachromosomic Re-arrangement is common;
➢ Difficult molecular testing.



HER2, BRAF

HER2 Amplification
(~10% CCA)

PERTUZUMAB/TRASTUZUMAB

BRAF V600E Mutation
(~5% CCA)

DABRAFENIB/TRAMETINIB

Lancet 2021

Lancet 2021



NTRK, MSI

Lancet 2020

JCO 2019

dMMR/MSI
(<1% CCA)

PEMBROLIZUMAB

NTRK1,2,3 Fusions
(<1% CCA)

ENTRECTINIB/LAROTRECTINIB



MOLECULAR TYPING OF CCAs: NGS

➢ Parallele Analysis of SNPs, InDels, Fusions, CNVs;
➢ Low Input DNA/RNA;
➢ Ready to Use Gene Panels; 
➢ High Multiplexing capacity.

Oncomine Express Test IVDR
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3 Biologi Molecolari
1 Genetista Medico

2 TSLB Dedicati



THE ROLE OF THE PATHOLOGIST

Fassan et al. 2024



Best NGS Practice

NGS technology
Should be
Carefully 
selected:

FGFR2 docet!
Angerilli et al. 2023

Berchuck et al. 2022

Liquid Biopsy:
Poor 

performances
in FGFR2 fusions 

detection.

18%



Take Home Message

➢Virtually, 40% of genetic alterations in CCA are actionable;

➢ESCAT-1 level alterations in IDH1, FGFR2, HER2, BRAF, NTRK, MSI;

➢NGS is the suggested standard for molecular diagnostics in CCAs;

➢Gene associations may be helpful in molecular diagnostics;

➢If material inadequate for NGS ortogonal tecniques are required; 

➢Liquid Biopsy not still reliable for FGFR2 fusions.



THANK YOU!
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