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“Curing” Metastatic Disease

Without treatment, 5-year survival of CLM =  5 % 

With chemotherapy, 5 year survival of CLM =  25-40% 

Combination of surgery and chemotherapy=   58% 

Multiple predictive factors of disease : 
R1 
Synch vs Met 
Primary Nodal Disease 
Number of Metastasis  

Multiple clinical scoring systems: 
Fong Criteria 
Nordlinger Criteria 
Nagashima Criteria 
Konopke Criteria 

Donadon et al Gastroint Cancer Res 2007
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Biology is King. 

Selection of cases is Queen. 

Surgical procedures are princes and 
princesses of the realm who try to 

overthrow the King and Queen  
     

Blake Cady MD 

(RIP: 15th July 2023)



Transplantation for CLM

Technically successful 

Lack of modern chemotherapy agent and complete understanding of CRC  

Failure of adoption   



SECA 1:  
Single Centre (Oslo) n=21 
Inclusion: Primary resection, 6 weeks chemo, liver only 
1,3,5 y survival of 95,68,60% 

Oslo Score 

SECA 2: 
Single Centre (Oslo) n=15 
1,3,5 year survival of 100, 83, 83% 

Hagness et al Ann Surg 2013

Dueland et al Ann Surg 2020

Transplantation for CLM



Large number of recruiting trials in CLM Tranpslant 

Varied inclusion/exclusion criteria 

Varied donor grafts (ECD/ DDLT/ LDLT)

Transplantation for CLM



Aim :  
1. Standardise nomenclature  
2. Principles of selection, investigations, management 

Bonney et al. Lancet Gastroenterol Hepatol 2021 
Nov;6(11):933-946.



Methods

Modified Delphi Process 
Scientific Committee, Expert Panel, Transplant Centre Representatives 
Scoping Literature review in specific domains 
Nov 2020- Jan 2021 
Final voting with at least 70% for consensus (14th March 2021)

Bonney et al. Lancet Gastroenterol Hepatol 2021 
Nov;6(11):933-946.
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Results

1. Definitions 

2. Treatment algorithm 
 Patient Selection 
 Evaluation of biological behaviour 
 Graft selection and allocation 
 Recipient Considerations 
 Outcome



44 recommendations withing 4 domains in 12 sub-domains

Results

Bonney et al. Lancet Gastroenterol Hepatol 2021 
Nov;6(11):933-946.



Patient Selection  
(Highlights)

Clinico-pathological criteria 
N2 primary; a relative contra indication. Less in late metachronous 
Primary Patho:   Signet / Undifferentiated excluded 
Secondary:   May include recurrence post resection 
     MRI liver and PET 
     18F-FDG PET: MTV >70cm3 or TLG >260 g * 
Intraoperative nodal sampling
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Molecular studies 
BRAF/ RAS/ MSI/ MMR: BRAF V600E exclusion, RAS (relative), MMR/
MSI (immuno) 
Importants of research samples in prospective studies



Kobayashi et al Cancer Medicine 2021.



Evaluation of biological behaviour 
(Highlights)

Bridging Chemotherapy to Transplant 
Must have at least 6 months of standard systemic treatment 
Observed for 1 year from initial diagnosis of NRCLM 

CEA levels 2-3 months 
>80 and uptrending contraindicated # 

Radiological evaluation by RECIST and Chun criteria 
PD excluded. SD reassess with Chun criteria 

Importance of sequencing primary/ chemo and transplant 
Importance and constituents of MDT

#- Hagness M et al Ann Surg 2013
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Bonney et al. Lancet Gastroenterol Hepatol 2021 
Nov;6(11):933-946.



Graft selection and allocation 
(Highlights)

Types of graft 
National agreement. Dependent on waitlist, centre outcomes, organ 
availability 
ECD/ NMP / NRP may be considered in centres with experience 

LDLT in centres that achieve international benchmark in donor/
recipient outcome  

Preferably within prospective trial at least a registry 
Donor morphology within standard criteria for centre 



Yeow et al HPB 2021.



Yeow et al Transplantation Proceedings 2021.



Recipient Considerations 
(Highlights)

Minimise CNI exposure 
Induction-   IL-2 antagonist + CNI + Antiproliferative 
Maintenance-  MTOR inhibitor replaces CNI 
Chemotherapy for recurrence . Immunosuppression must be modified



Outcome 
(Highlights)

Transplantation in NRCLM should aim for 5- year survival of more 
then 50% . Survival must be better then palliative chemotherapy 

All patients undergoing transplantation for NRCLM should be 
entered into a clinical trial or prospective international registry







Outcome 

2006-2020. 61 patients underwent LT for TxCLM 

Single centre study 

Long term survival that included participants in  
SECA 1, SECA 2 and RAPID studies  

No adjuvant chemo 

Follow up = 16-165 months 

Dueland et al JAMA Surg July 2023

When Oslo score=0 or Fong CRS= 1,  
10y =  OS 89% and 80%

Median DFS and OS= 12 and 50 months



Potential cure in patients with stage 4 CLM 
at the cost of immunosuppression long 
term
Potentially resectable patients OR may do 
well with long term systemic treatment



Wang et al Ann Surg Onc Aug 2023

34 patients undergoing NAT  

ctDNA collected at time points in treatment 

Dynamic mean variant allele mutation changes were calculated 

100% of patients had somatic mutations in ctDNA 

Only independent predictor of tumour 
response was early dynamic change of 

ctDNA
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BD
scRNAseq 
Spatial transcriptomics 
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Microbiome  

miRNA/exosomes

Microbiome 
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Courtesy: Dr Nigel Tan



Transplant Oncology



Summary 

g.bonney@nus.edu.sg 
@gbonneysurg

In well selected patients liver transplantation can potentially provide cure in CLM 

Early recurrence remains a concern suggesting our selection can be improved 

Questions remain:  
 Should potentially resectable patients (disappearing mets) be transplanted?  
 Are very good biology patients best served with transplant or continue expectant management? 

At present criteria in selection is based on morphological (radiological response to chemo) and some 
phenotype criteria (CEA, mutation etc) 

Future studies in molecular markers (genomic, transcriptomic, metabolomic, microbiome) can predict tumour 
behaviour which will inform transplant and resection decision making.  



“Coming together in the beginning 
Staying together is progress  

Working together is success” 
  - Henry Ford

g.bonney@nus.edu.sg
@gbonneysug


