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1. Understand the concept of transplant oncology.

2. Identify emerging indications for liver transplant in metastatic colorectal cancer and 
intrahepatic cholangiocarcinoma.

3. Identify future challenges and opportunities to improve the field. 

Objectives

Starzl et al, Hepatology, Sept. 1982

Is Transplant Oncology a New Concept?

First Seven Liver Transplant Cases
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Metastatic Colorectal Cancer 
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Background 

• 151 030 new cases of CRC in 2021:
50% have liver metastases at time of
diagnosis or within 3 years of primary resection

• If metastases are resectable (20% of cases), 
5-year survival is around 40%

• If metastases are unresectable, 
5-year survival is around 5-10% with chemo

Valderrama-Treviño et al, Euroasian J Hepatogastroenterol, Sept. 2017

Hagness et al, Annals of Surgery, May 2013

SECA 1

Main Inclusion Criteria: 
• Complete radical excision of the primary tumor
• Absence of extrahepatic disease: assessed by total 

body CT, whole-body PET CT, and bone scan
• Good performance status (ECOG  0 - 1)
• Minimum 6 weeks of chemotherapy

Main Exclusion Criteria:
• Weight loss of more than 10%
• Standard contraindications for liver transplantation
• Other malignancies

The First Prospective Pilot Study

At the time of admission for LT, a 
repeat chest CT scan and a 
perioperative staging laparotomy 
were performed. 

N = 21

Post LT, basiliximab was used for 
induction. Patients were maintained 
on an mTOR inhibitor + MMF. 
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Median FU 27 months (8 – 60) 

Red line: OS rate 95%, 68%, and 60% at 1, 
3, and 5 years

Blue line: DFS rate 35% at 1 year, 0% at 3 
years 

Median time to recurrence was 8.0 months
• Lung 80%
• Liver 33%

Hagness et al, Annals of Surgery, May 2013

PointsOslo Score

1Maximal Tumor Diameter >5.5 cm

1Pre-transplant CEA >80µg/dL

1Progression on Chemotherapy

1Time Interval Dx to Tx <2 years

0-4SUMMARY SCORE

Factors Influencing Outcome

Hagness et al, Annals of Surgery, May 2013
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Total Metabolic Tumor Volume (MTV) < 70 cm3 and 
Total Lesion Glycolysis (TLG) < 257 g  were significantly 
correlated with improved 3 and 5-year OS and DFS.

10 year follow up

Oslo Score 0 - 1 (n= 6)
OS: 75% and 50 % at 5 and 10 years respectively

Oslo Score 2 (n=6)
OS: 50 and 33 % at 5 and 10 years respectively 

All patients with Oslo Score 3 or 4 (n= 9) were deceased 
86 months post-LT

.

Long Term Follow- up of the First Prospective Pilot 
Study

Solheim et al, Annals of Surgery, August 2023
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Tailoring Prognostic Factors and Inclusion 
Criteria

SECA 2

Duelan et al, Annals of Surgery, February 2020

Stricter inclusion criteria:

• 10% response to chemotherapy.
• CEA < 80 μg/L at the time of LT
• Interval from diagnosis to LT of at least 1 year.

N = 15

The 4-year OS after recurrence remained at 73%

First North America Study

Of 91 evaluated patients, 10 (11%) underwent LDLT 
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First North America Study

Hernandez-Alejandro et al, JAMA surgery, March 2022

Perioperative morbidity for both donors 
and recipients was consistent with 
established standards.

“The results suggest that LDLT may be a 
viable treatment option for select patients 
with unresectable CRLMs with favorable 
tumor biology.”

First North America Study

Hernandez-Alejandro et al, JAMA surgery, March 2022
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The International Hepato-Pancreato-Biliary 
Association consensus guidelines

Bonney et al, The Lancet, September 2021

*No BRAF V600E mutation, 
microsatellite stable, and 
mismatch repair proficient.

** Undifferentiated 
adenocarcinomas, signet 
ring-cell carcinomas,N2,  
metabolic tumors with a 
volume >70 cm3 and total 
lesion glycolysis of >260 g 
should be excluded

**

Intrahepatic Cholangiocarcinoma 
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Background

Cholangiocarcinoma is the second most 
common primary hepatic malignancy.

Over the past 4 decades, the incidence of iCCA
has increased by approximately 2.3% annually. 

15 – 30% of iCCA are resectable.

5-year survival in resectable iCCA is 20 – 30%.

Previously poor outcomes resulted in liver 
transplantation being formally contraindicated 
for patients with iCCA.

“Very Early” ≤ 2 cm vs “Advanced” > 2 cm or 
multifocal

Sapisochin et al, Hepatology, August 2016

7%

18%

30 %

47 %

61 %

93 %

84 %

65 %79 %

50 % 45 %
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Predictive Index for Tumor Recurrence 
after LT for Locally Advanced iCCA

Hong et al, JACS, April 2011

(0-3)

(4-7)

(8-15)

LT for Locally Advanced iCAA Treated 
With Neoadjuvant Therapy

Lunsford et al, Lancet Gastroenterol Hepatol, May 2018
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Lunsford et al, Lancet Gastroenterol Hepatol, May 2018

Genetic profiling with next-generation sequencing/ whole genome sequencing:

• KRAS, BAP1, CDKN2Adel and TP53mut mutations have been associated with an aggressive 
phenotype and predicted worse outcomes in patients with unresectable iCCA.

• FGFR-2 mutations exhibit relatively indolent courses.

• Mutations such as IDH1, FGFR2, and BRCA somatic mutation offer potential therapeutic 
targets. 

Other Predictive Risk Factors for Tumor 
Recurrence after LT 
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Oh et al, NEJM, June 2022 (TOPAZ I)

Durvalumab plus Gemcitabine and 
Cisplatin in Advanced Biliary Tract Cancer

The Role of Immunosuppression for 
Recurrent CCA after LT

Gul-Klein et al, Cancers, June 2022

Immunosuppression Score

25

26



3/5/2024

14

The Role of Immunosuppression for 
Recurrent CCA after LT

Gul-Klein et al, Cancers, June 2022

MTORI initiation before recurrence or after had no significant impact on survival.
Patients with recurrent CCA after LT benefit from a reduction in immunosuppression upon 
recurrence.

Liver Transplantation for Intrahepatic 
Cholangiocarcinoma: Ready for Prime Time?

Sapisochin et al, Hepatology, November 2021
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Future Challenges and Opportunities

Challenges

More data is needed to identify:
• Patients at risk of recurrence with a higher degree of accuracy. 
• Optimal duration of chemotherapy.
• The role and safety of immunotherapy as a bridging and/ or down staging therapy before LT.
• The role of locoregional therapy and how they compare to one another. 
• Optimal wait time between diagnosis and transplant.
• Optimal time for “drug holiday” before LT.
• Optimal immunosuppression regimen post LT. 
• Optimal treatment of recurrence post LT.

Current UNOS policy and transplant center evaluation metrics limit centers’ consideration of 
“experimental” protocols, especially in lower volume centers.
• It is unclear if utilization of marginal grafts affects long-term outcomes.
• Some opponents argue that living donor livers should not be used for an indication not currently 

recognized by UNOS.

Future Perspectives in Transplant Oncology
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Opportunities
Build a world-wide tumor tissue repository and clinical database for future large-scale genomic studies.

Implement efforts to increase the donor pool: policies (opting in vs opting out), machine perfusion 
strategies, RAPID procedure, education campaigns to increase living donation.

Conduct multicenter, prospective studies/clinical trials to solve unanswered questions in integrating liver 
transplantation to the multidisciplinary treatment of hepatobiliary malignancies.

Build national and international registries of patients who undergo liver transplantation for emerging 
indications of hepatobiliary malignancies.

Set up joint meetings between major societies (e.g., EASL, AASLD, IHPBA, ILCA, SSO, ESMO, ASCO, 
etc.) and a Transplant Oncology Conference to advance and share knowledge.

Reproducible positive outcomes from multiple centers may set the groundwork for UNOS policies that will 
recognize iCCA and metastatic CRC as an indication for liver transplant and award MELD exception to these 
patients. New data may also redefine “successful outcome”.

Future Perspectives in Transplant Oncology
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