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Defining the Patient Population
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Resectable HCC

NOT 
- Outcomes of LT vs LR in HCC patients 

Rather, we want to understand in patients 
with resectable HCC 
- Do they benefit from LT upfront 

(instead of resection) 
- Do they benefit from LT after resection 

- Pre-emptive (de principe) 
- Salvage

Kow 2019, Transl Gastroenterol Hepatol
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Resectable and Transplantable
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Ultimate goal: improved OS

Predicting need benefit for 
transplantation in resectable 
candidates in HCC
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Other Variables - 1
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Back of our mind – other treatment modalities 
- Ablation 
- Trans arterial therapy 
- Systemic
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Resectable and Transplantable
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Ultimate goal: improved OS

Predicting need benefit for 
transplantation in resectable 
candidates in HCC
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Resectable and Transplantable
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How to choose?

Resectable and 
transplantable HCC

Primary LT
Primary LR then (de 

principe) pre-emptive 
LT

Primary LR

Recurrence: Salvage 
LT

Deteriorating liver 
function: Salvage LT

Recurrence: Repeat 
LR/other modalities

Exclude: patients 
going for other 

treatment modalities 
for other reasons
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- Salvage LT (n = 17) vs primary LT (n = 195) Primary LR ± salvage (n = 98) LT vs primary LT (n = 195)

Adam et al 2003, Ann Surg



[Input data classification]

11

- LT after LR is associated with 
- Higher mortality 
- Increased risk of recurrence 
- LR impairs patient transplantability 

- Note: patient population for LT upfront may not have been upfront resectable

vs
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- Primary LT (n = 70) vs secondary LT (n = 
18) 

- Secondary LT for recurrence, 
deterioration of liver function, 
pre-emptive 

- LT after LR does NOT impair long term 
survival 

- Note: patient population for LT upfront 
may not have been upfront resectable

Belghiti et al 2003, Ann Surg
vs
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- Primary LT (n = 6087) vs 
secondary LT (n = 888) for 
recurrence 

- Hangzhou criteria 
- OS similar  
- DFS improved in primary LT

OS DFS

Hu et al 2012, PLoS ONE
vs
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- US registry data 
- MELD<12 and tumour <3cm included 
- Liver resection (n-219) vs transplant (n=241)

Benjamin et al 2017, Surgery
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Meta-analysis 1
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- 25 studies with 11275 patients

Guerrini et al 2022, Cancers
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- 5y OS better in primary LT 
- SLT 53.9% and PLT 56.5% 

(OR 0.68, 95% CI 0.56 to 
0.82 p < 0.0001)
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Meta-analysis 2
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- Within Milan criteria 
- Population includes resectable and non resectable HCC patients 

- Proportion of cirrhosis patient differed between groups 
- Results generally favoured LT

Koh et al 2022, HepatoBiliary Surg Nutr
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- LR showed poorer OS HR = 
1.44; 95% CI: 1.14–1.81; 
P<0.01] and DFS (HR =2.71; 
95% CI: 2.23–3.28; P<0.01) 
compared to LT 

- Similar to previous the meta-
analysis shown, but different 
groups compared!
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Issues with the evidence comparing LR to LT
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Across various studies:

- Patient selection different 
- Different LT criteria (Milan, UCSF etc) 
- Cirrhotic vs non-cirrhotic 

- Most studies compare primary LT vs secondary LT BUT definition of secondary LT different 
- LT after recurrence (salvage LT) 
- Pre-emptive LT after initial resection 
- Pre-emptive LT after initial resection when liver function deteriorates 
- Were secondary LT patients upfront transplantable?

vs

v
s
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Despite the difficulties
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Evidence so far…

Generally, most authors seem to conclude that 
- Primary LT seems to improve survival (OS vs DFS) compared to strategies involving LR 
- But given practical considerations specific to LT, secondary LT after LR is an accepted treatment 

strategy
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- LT (n = 1218) vs LR (n = 2068) 
- Estimated statistical cure 
- Cure fraction of LT outperformed LR across all 

transplant criteria, esp for multiple tumours, 
even after accounting for drop out up to 20%

Pinna et al 2018, Ann Surg
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- A review of 3383 patients

Lee et al 2016, Medicine (Baltimore)
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Poor Prognostic Factors for Resection
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- Portal HTN 
- Multifocal HCC 
- Impaired liver function
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Why consider LR then?
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- Practical considerations for LT 
- Availability of organ 

- Different considerations between DDLT vs LDLT? 
- Costs of LT 
- Long term immunosuppressants 
- Specialized multidisciplinary team 

- LR can serve as 
- Bridging therapy to LT to prevent waitlist drop out (pre-emptive) 
- Definitive curative treatment (until recurrence: then salvage LT)
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Resectable and Transplantable
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How to choose?

Resectable and 
transplantable HCC

Primary LT
Primary LR then (de 

principe) pre-emptive 
LT

Primary LR

Recurrence: Salvage 
LT

Deteriorating liver 
function: Salvage LT

Recurrence: Repeat 
LR/other modalities

Exclude: patients 
going for other 

treatment modalities 
for other reasons
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- Note: patient population for LT upfront may 
not have been upfront resectable 

- Only looked at cirrhotic patients

Bhangui et al 2016, Ann Surg
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vs
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- Upfront resection and microvascular tumor 
invasion were poor prognostic factors for 
both OS and DFS, presence of satellite 
tumor nodules additionally predicted worse 
DFS.

- ITT analysis: LT better 5-yr/10-yr OS 
compared with LR (68%/58% vs. 58%/35%; 
p = 0.008)



[Input data classification]

34

- For patients who managed to undergo salvage LT, post-op and long term outcomes seem similar 
to primary LT 

- However, the feasibility of salvage LT was 34% (31/90) 
- Tumours progressing beyond Milan, cannot be listed 
- Patient age above cut-off for LT 
- Progression while on waiting list
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- De principe (n = 63) vs salvage LT 
(n = 48) 

- 5y OS higher in de principe group 
84.6 versus 74.8 %, p=0.017

Tribillon et al 2016, J Gastrointest Surg
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Subgroup analysis for high-risk patients

In the good pathological prognostic factors sub-group (n=22), the 5-year overall and disease-free 
survivals were not different between de principe and salvage groups (p=0.305 and p=0.292, 
respectively).
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Di Sandro et al 2018, JACS

Based on mortality risk
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- 5y OS pre-high risk LR vs LT: 43% vs 68%; 
p<0.001 

- 5y OS (pre-low but) post-high risk LR vs 
pre-low LT: 48% vs 76% 

- 5y OS (pre-low with) post-low risk LR vs 
pre-low LT: 75% vs 76% 

- Conclusion: Survival with LR is only 
comparable with LT for post-low risk 
patients 

- Otherwise, LT confers greater 
survival benefit

75% 5y OS 
Comparable to LT



[Input data classification]

42

- To determine pre-low/high risk , 
look at A 

- To look at post resection low/high 
risk, look at B
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Additional Dimensions – not just LR vs LT
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- Practical considerations for LT 
- Availability of organ 

- Different considerations between DDLT vs LDLT? 
- Costs of LT 
- Long term immunosuppressants 
- Specialized multidisciplinary team 

- Disease factors 
- Presence of cirrhosis 
- Number of nodules, diameter of largest nodule 
- AFP 
- MELD 
- Satellite nodules, microvascular invasion 
- Patients beyond transplant criteria, role of locoregional downstaging + LT vs LR 
- LR as a downstaging strategy? 

- Other treatment modalities
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- Child’s A-B7 
- Tumour downstage with locoregional, surgical or systemic therapies 
- 3 month sorafenib observation period 
- Patients with partial or complete responses according to mRECIST randomly assigned 
- Control group: sequences of locoregional and systemic treatment at time of demonstrated 

tumour progression 
- Intervention: LT 

- LR only accounts for 9% (LT) and 5%(control) – but shows LR as a potential downstaging strategy

Mazzaferro et al 2020, Lancet Oncol
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- Future considerations 
- Precision medicine 
- Immunotherapy
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Conclusions
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- Most patients with resectable HCC will have a survival benefit from upfront LT 
- Unfortunately LT candidates outnumber potential donors 
- Careful analysis of each case should be done 

- Patients at low risk of HCC recurrence should be considered for LR 
- LT = LR 

- Patients at higher risk of HCC recurrence should be considered for upfront LT, or pre-
emptive salvage LT, or salvage LT after recurrence 

- Upfront LT > pre-emptive salvage LT > salvage LT after recurrence 
- Arrival of effective adjuvant treatment may completely change this paradigm



Thank you.
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