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First treatment option 

Solitary iCCA 

Hepatectomy plus 
lymphadenectomy

Cirrhotics single ≤3 cm 

Experimental for larger 
and multifocal 

Clinical trials



Liver Resection for iCCA

• First treatment option for patients with single iCCA. 

• However: 

• Most patients are NOT eligible for surgery (20-40%). 
• Cure rate is low 10-20%.  
• High risk of recurrence ~70%.  
• Most post-resection recurrences are intrahepatic. 



Goldaracena N & Sapisochin G, et al. Liver Transpl 2018

Treatment of choice is RESECTION 

In cases that tumor is not-resectable,  
can liver transplantation be offered?



Are Patients Without EH disease or Vascular Invasion  
Candidates for Liver Transplantation?  

And if so, Who and How to select?



iCCa in Cirrhotics

Liver Transplantation for iCCA

Large/Multifocal 
 iCCa 



• LT is contraindicated in most centers due to poor results 
  
•  Studies are based on single center analysis with  
     small number of patients 

•  Studies analyze patients with both iCCA and hilar    
    cholangiocarcinoma 

•  Studies analyze patients with and without liver cirrhosis 

Liver Transplantation for iCCA



26%

42%42%

Single iCCA ≤2 
cm 

(n=8)

Single iCCA >2 cm 
or multinodular 

(n=21)

Sapisochin G, et al. Am J Transpl 2014

Liver Transplantation for iCCa – Cirrhotics

Single iCCA 
≤2 cm 
(n=8)

Single iCCA >2 
cm 

or multinodular 
(n=21)

73%

34%

“Very Early” iCCa: Single tumor ≤2 cm



Sapisochin G et al. Hepatology 2016
5-year recurrence 18%. 5-year survival 65%



De Martin E, et al. Liver Transpl. 2020

Overall Survival Disease-Free Survival

≤ 2cm

2-5 cm

≤ 2cm

2-5 cm

Liver Transplantation ≤2 cm vs. 2-5 cm



Lee Yi-Te, et al. Cancers 2022

US National Cancer Database  
Treatments for early stage iCCA (single tumor < 3cm)



American Association Study of the Liver CCA Guidelines 
ILCA and EASL Guidelines

Bowlus CL, Sapisochin G et al. Hepatology 2022 
EASL-ILCA Guidelines. J Hep 2023



Liver Transplantation for Early Intrahepatic  
Cholangiocarcinoma (LT for iCCA) 

NCT02878473 

PI Gonzalo Sapisochin, Toronto 
Co-PI Jordi Bruix, BCLC, Barcelona 

Sample Size n=40



Clinical Trial LT for “very early” iCCA

Limitations: 

 - Identification of patients (>2 cm?) 
 - Mandatory Biopsy 
 - Mixed HCC-CC 
 - Neoadjuvant therapies? 
 - Bridging? 
 - and a pandemic… 



Lunsford KE, et al. Lancet Gastroenterol Hepatol 2018



McMillan R, et al. Am J Transplant 2021



McMillan R, et al. Am J Transplant 2021

Outcomes of LT for Large Multifocal iCCA



Franssen S, et al. JAMASurg 2022 

All-comers 4 lesions or more



Petrowsky H, et al. Nature Rev Gastro and Hep 2020

Importance of Targetable Genetic Alterations in iCCA



Genetic Alteration Analysis of Recipients

Pt Genetic Mutation

1 Not Done

2 BLM, FANCF, FGFR2, KDR, MITF, MS6H6, NFKB1A, PDK1, 
PRKAR1A, SMARCA4, SPTA1

3 BAP1, FGFR2, MYC, MYST3

4 IDH1, KRAS

5 FGFR3, FRS2, MDM2, PTEN, SMAD4, SPTA1

6 BRAF

7 BRCA1, FGFR2, FGFR3, RAF1, MYC, ARID1A, CCND3, 
NOTCH1, SMAD4, TP53, VEGFA

8 IDH1, BRAF

9 ARID1A, EGFR, MYC, TP53



Ivanics T, Toso C, Ilyas SI, Sapisochin G et al. AJT 2021

Limitations



University of Toronto Trial - NCT04195503

• 18-68 years old 
• Biopsy Proven iCCA 
• No limitation size 

or number 
• No EH disease 
• Potential Living 

Donor 
• ECOG 0

• At least 9 months 
stability on 

chemotherapy 

- Radiological 
response 

- CA 19.9 

LDLT

Biopsies Biopsies Explant

TESLA Trial in Oslo NCT04556214



University of Utah Health / Huntsman Cancer 
Institute 
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Courtesy of Dr. Talia Baker



How do we select best candidates?



2L
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GemCis established as SoC 
(ABC-021 and BT222)

Pemigatinib for 
FGFR2-mutated 

CCA (FIGHT-2026,7)

Futibatinib for  
FGFR2-mutated CCA 
(FOENIX-CCA217,18)

Infigratinib for 
FGFR2-mutated 

CCA8,9

Ivosidenib for  
IDH1-mutated CCA 

(ClarIDHy12,13)

Durvalumab + GemCis 
(TOPAZ-115,16)

All-comer patient 
population

Patients with specific 
genetic alterations

Approved by 
regulatory agencies

2010 2020 2022

1L

Incorporated into 
therapy guidelines only

2019

GemCis + S-15 

2023

Pembrolizumab + 
GemCis  

(KEYNOTE-96620)

Presented data

Pembrolizumab  
for MSI-H / dMMR 

solid tumours3,4

2017

Dabrafenib + trametinib 
for BRAF V600E-positive 

tumours19 
FOLFOX  

(ABC-06)10,11

2021

Pertuzumab + 
trastuzumab for  

HER2-positive BTC10,14

There have been a number of novel treatment options for 
advanced BTCs in recent years – Impact on Transplant?

https://www/


Choi WJ, Sapisochin G, O’Kane G et al. Ann Surg Oncol 2023 

Future Tools for Selection Criteria and Response?



Upfront resection?  
In situ cold perfusion and RHV  

Reconstruction

Biopsy and Sequence

Systemic Therapy +/- targeted?

No response 
Systemic/BSC

Response 
Downstaged 

Surgery?

Response 
Not Downstaged 

Transplant



Achurra P, Sapisochin G, et al. Under Review



Hilar 
Cholangiocarcinoma



Liver Transplantation for hilar CCA – Selection 
Criteria – Mayo Clinic and Toronto

1. Malignant appearing stricture and at least one of the 
following: 

• Malignant cytology or histology 
• CA-19.9 > 130 U/mL without cholangitis 
• Mass on cross-sectional imaging (radial diameter ≤3 cm) 
• No extrahepatic disease 

2. Cancer located primarily above the cystic duct 

3. Unresectable cancer (de novo CCA) or cancer arising in 
setting of PSC 

Courtesy of Julie Heimbach, Mayo Clinic



Liver Transplantation for pCCA  
The Mayo Clinic Protocol

Rea DJ, et al. Ann Surg 2005



Mayo Clinic Experience  
Intention to Treat
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%
83 + 3%

39 + 5%
32 + 5%

78 + 3%

60 + 4%
52 + 4%

p = 0.03

PSC

De Novo

Azad AI, et al. Cancers 2020



Azad AI, et al. Cancers 2020

Mayo Clinic Experience  
Post-transplant Outcomes

Post-transplant Survival
Post-transplant Risk of Recurrence



Toronto Transplant Center Experience

Study Period: 2009-2022

32 patients included  
in the Mayo Protocol

19 Patients Drop-out 
59.4%

13 Patients 
Transplanted 
6 LDLT/7DDLT

7 Patients Alive

2 early  
post-op deaths

4 post-tx deaths 
3 recurrences (23%) 

1 late arterial  
   thrombosis

Median FU ~6.3 years



Current Consensus for Liver Transplantation for pCCA 
“Transplant Oncology Consensus Conference”

1. Inclusion Criteria for LT based on Mayo Clinic Criteria. 

2. Patients should undergo neoadjuvant chemoradiation prior to LT. 

3. Due to organ allocation issues (US/Canada) LDLT is possibly the  
    preferred option. 

4. Surgical Technique:  
 - Have available venous and arterial grafts both for  
           LDLT and DDLT. 

ILTS Cholangiocarcinoma Transplant Oncology Working Group



Take Home Message – Relevant Questions

• Liver Resection and portal lymphadenectomy should be the treatment 
    of choice for single iCCA. 

• Cirrhotic patients with unresectable single iCCA ≤3cm should be  
    offered a LT.  

• Patients with larger and multifocal iCCA may benefit from LT but: 
• Better biomarkers needed 
• Enrich for favorable genetic alterations? 
• Neoadjuvant protocols? 
• Adjuvant treatment?



@sapisochin

Gonzalo.Sapisochin@uhn.ca



American Association Study of the Liver CCA Guidelines 
ILCA and EASL Guidelines

Bowlus CL, Sapisochin G et al. Hepatology 2022 
EASL. J Hep 2023



Liver Transplantation for Early Intrahepatic  
Cholangiocarcinoma (LT for iCCA) 

NCT02878473 

PI Gonzalo Sapisochin, Toronto 
Co-PI Jordi Bruix, BCLC, Barcelona 

Sample Size n=40



JJG Marin et al. British Journal of Cancer 2020 
Oh DJ, et al. NEJM Evid 2022 
Kelly K, et al. Lancet 2023



• LT is contraindicated in most centers due to poor results 
  
•  Studies are based on single center analysis with  
     small number of patients 

•  Studies analyze patients with both iCCA and hilar    
    cholangiocarcinoma 

•  Studies analyze patients with and without liver cirrhosis 

Liver Transplantation for iCCA



26%

42%42%

Single iCCA ≤2 
cm 

(n=8)

Single iCCA >2 cm 
or multinodular 

(n=21)

Sapisochin G, et al. Am J Transpl 2014

Liver Transplantation for iCCa – Cirrhotics

Single iCCA 
≤2 cm 
(n=8)

Single iCCA >2 
cm 

or multinodular 
(n=21)

73%

34%

“Very Early” iCCa: Single tumor ≤2 cm



Petrowsky H, et al. Nature Rev Gastro and Hep 2020

Importance of Targetable Genetic Alterations in iCCA



Liver transplant for CCA

• Liver Transplantation for perihilar CCA is curative in  
    selected patients under the Mayo Protocol.  

• Liver Transplantation for patients with single iCCA <3cm 
    (found at explant) can be curative. 

• Liver Transplantation for patients with large or multifocal 
   iCCA likely increases OS with a high recurrence rate. 



Summary

• There is a new era of Transplant Oncology. 

• Need further research in the 4Es. 

• Collaboration between transplantation medicine, immunology 
    and oncology will be crucial to move this field forward.



Franssen S, et al. JAMASurg 2022 

All-comers 4 lesions or more



Franssen S, et al. JAMASurg 2022

Is HAIP a Good Strategy as a Bridge to 
Transplant?

McMillan R, et al. Am J Transplant 2021



Take-home Messages
• LT is the BEST treatment option for HCC and should be offered to 

ALL patients (otherwise suitable) without EH disease and MVI. 

• LT should be offered to patients with unresectable hCCA under the 
Mayo protocol. 

• LT should be offered to cirrhotic patients with iCCA <3 cm.  

• LT may be an option for patients with locally advanced iCCA and 
stable on systemic chemotherapy. 

• LT is a treatment option for patients with liver-only metastases 
from CRC.



 TAKE home
- Liver transplantation can be considered in selected patients with biliary tract cancer 

 à Patients should be treated within clinical trials/transplant registries 

- How can we prevent recurrence? 
à So far, onlylimited evidence that adjuvant therapy improves outcome after liver resection -> Benefit in the 

transplant setting uncertain 
à Neoadjuvant strategies should be SOC -> CTx vs R-CTx? Role of ICI & targeted therapies?

- The benefit of transplantation must be weighted against the (high) risk of recurrence 
under immunosuppression 

There are many open questions:

- Who should be considered for transplantation? 
à early CCCs (<2/ 5cm, unresectable, in cirrhotic livers, PSC?) -> early tumor with low risk of metastasis?  
à locally advanced CCCs after successful downstaging/-sizing -> test of „favourable“ biology > 6 months? 
 -> CTx (+ICI) and targeted therapies may offer more oppertunities for deep response 

- How can we predict outcome prognosis? 
à  We need biomarkers 
à  blood vs bile vs tissue



Oh DJ, et al. NEJM Evid 2022 
Kelly K, et al. Lancet 2023

Positive Impact of Immunotherapy in Patients with 
Advanced BTC

Pembrolizumab

Durvalumab

Keynote 966 Topaz-1



Overall Survival

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

Gem-Cis Nab-Paclitaxel as Neoadjuvant?

iCCA 

ORR 
GC 22% 
GCN 27%


