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Defining the Patient Population
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

Figure S Kow 2019, Transl Gastroenterol Hepatol

Congidering technical resectabllity of HOC in patients with cirrbosis. HCC, hepmocellular carcinama.
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Predicting neeé benefit for
Resectable and Transplantable transplantation in resectable

candidates in HCC

Ultimate goal: improved OS
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[Input data classification]

Other Variables - 1

Back of our mind — other treatment modalities

- Ablation

- Trans arterial therapy

- Systemic Ablatable HCC

v

Resectable Transplantable
HCC HCC
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Predicting neeé benefit for
Resectable and Transplantable transplantation in resectable

candidates in HCC

Ultimate goal: improved OS
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Resectable and Transplantable

How to choose?

Resectable and
transplantable HCC

Exclude: patients
going for other
treatment modalities
for other reasons

Primary LR then (de
Primary LT principe) pre-emptive Primary LR
LT

Recurrence: Salvage
LT

Deteriorating liver
function: Salvage LT

Recurrence: Repeat
LR/other modalities




Liver Resection as a Bridge to Transplantation for
Hepatocellular Carcinoma on Cirrhosis

A Reasonable Strategy?

René Adam, MD, PhD, Danicl Azowlay, MD, PhD, Denix Castaing, MD, Rony Eshkemazy, MD,
Giérard Pascal, MD, Kentaro Hashizume, MD, Didier Samuel, MD. PRD,
and Henri Bismuth, MDD, FACS Hon.
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Liver Resection as a Bridge to Transplantation for
Hepatocellular Carcinoma on Cirrhosis

A Reasonable Strategy?

René Adam, MD, PhD, Danicl Azowlay, MD, PhD, Denix Castaing, MD, Rony Eshkenazy, MD,
Gérard Pascal. MD, Kentaro Hashizune, MD, Didter Samuel. MD. PRD,
and Henri Bismuth, MD. FACS Hon.

- Salvage LT (n =17) vs primary LT (n = 195) Primary LR * salvage (n = 98) LT vs primary LT (n = 195)
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Liver Resection as a Bridge to Transplantation for
Hepatocellular Carcinoma on Cirrhosis

A Reasonable Strategy?

René Adam, MD, PhD, Danicl Azowlay, MD, PhD, Deniy Castaing, MD, Rony Eshkenazy, MD,
(n'rurnl' I".h."n‘)l', 'n") Kc"h’uln ll-'lll'lt.'ll"h', U’), [)u'f“'l .\'Jm.’u'n', \’/). l"}!l),
and Henet Bismurh, MDD, FACS Hon

- 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

Resectable
HCC

Transplantable Resectable
HCC Vs HCC




Resection Prior to Liver Transplantation for
Hepatocellular Carcinoma

Jacques Belghiti, MD,* Alexandre Cortes, MD,* Eddie K. Abdalla, MD.* Jean-Marc Régimbeau, MD,*
Kurumboor Prakash, MD.* Frangois Durand, MD, ' Daniele Sommacale, MD,* Federica Dondero, MD,*
Mickael Leswrtel, MD,* Alain Sauvanet, MD,* Olivier Farges, MD, PhD,* and Reza Kianmanesh, MD*
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Primary LT (n = 70) vs secondary LT (n = Resection Prior to Liver Transplantation for

18) Hepatocellular Carcinoma
- Secondary LT for recurrence,
deterioration of liver function Jacques Belghiti, MD,* Alexandre Cortes, MD,* Eddie K. Abdalla, MD.* Jean-Marc Régimbeau, MD,*
. ’ Kurumboor Prakash, MD.,* Frangois Durand, MD, 1 Daniele Sommacale, MD,* Federica Dondero, MD,*
pre_emptlve Mickael Leswrtel, MD,* Alain Sauvanet, MD,* Olivier Farges, MD, PhD.* and Reza Kianmanesh, MD*

LT after LR does NOT impair long term , =
survival g
:
€ o
é
Note: patient population for LT upfront :
may not have been upfront resectable b T . T me A "

Timae (months)

FICURE 2. Kaplan-Mewr wrvival plots Tor PLT werss SLT
growps. The wrvival rates measured from the time of bver
transplantation in the group of patients who underwent pn
mary () versus secondary () iver transplantation for HCC
There was a single death (5.6%) in the first 10 diys podtoper
atively In the SLT group and 4 postoperative deattn (5.7%)
the PLT group, Patients who ded in the posloperative period

were escloded

Resectable
HCC

Transplantable VS Resectable

HCC HCC Belghiti et al 2003, Ann Surg




Salvage Liver Transplantation Is a Reasonable Option for
Selected Patients Who Have Recurrent Hepatocellular
Carcinoma after Liver Resection

Zhenhua Hu'*?, Jie Zhou'*?, Xiaofeng Xu"**, Zhiwei Li"*?, Lin Zhou'*?, Jian Wu'*?, Min Zhang'*~,
Shusen Zheng'**

1 Depanment of Megatobdiury and Pancrestic Sumgery, Fint AfRated Mospral. Sohool of Medone. Thejang Universty, Mangatou, China, J Key Laboaatory of Combined
Nulti-Organ Tramsplantation, Minkitry of Poblic Meath, Pt AfSuted Mol “chodl of Medicine, Thejang Univenuty, Mangzhos, China, 3 ey Labowstory of Ongan
Trarviplarcaton, Feut AfTBated Hospital SO0l of Medome, Thepang Usivendly  Mangahou, Chea
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Salvage Liver Transplantation Is a Reasonable Option for
Selected Patients Who Have Recurrent Hepatocellular
Carcinoma after Liver Resection

Zhenhua Hu'*?, Jie Zhou'*?, Xiaofeng Xu'*?, Zhiwei Li"*?, Lin Zhou'*~, Jian Wu'**, Min Zhang'*~,
Shusen Zheng'*"*

1 Depanmens of Mepatodiury and Pancrestic Samgery, Fins AlRated Mospral. Schood of Nedone. Thejang Universty, Mangatou, China, 3 Key Labosatory of Combined
Nulti-Organ Tranaplantation, Mimditry of Pobiic Mealth, Fiest Afuted Mowptdd “chodt of Medcine, Thesang Univenity, Muncehoo, China, 3 Key Labosstory of Oegan
Trarvplarcation, Fews AlTBated Hospital SOnool of Medhome, Thejang Usivenaty. Fangabhou, Chea

- Primary LT (n = 6087) vs
secondary LT (n = 888) for
recurrence

- Hangzhou criteria

’
Cumulative survival (%)

Cumulatsve survaval (%s)

- OS similar 5 .
- DFS improved in primary LT " |
r - R A . - . - » : \'u:'.l'. .1l. qu: m).:ulh'.n“ : e ~
Survival Time (months)
DFS
Resectable Transplantable VS Resectable
HCC HCC HCC

Hu et al 2012, PLoS ONE



Liver transplant offers a survival benefit over margin negative
resection in patients with small unifocal hepatocellular carcinoma

and preserved liver function

Andrew J. Benjamin ?, Talia B. Baker ?, Mark S. Talamonti °, Adam S. Bodzin ?,
Andrew B. Schneider *, David J. Winschester , Kevin K. Roggin *, David ]. Bentrem ,
Nicholas R. Suss ?, and Marshall S. Baker »*

- US registry data

Aot v

- MELD<12 and tumour <3cm included 12 % e D <0001
- Liver resection (n-219) vs transplant (n=241) " :

:

ae

Wiy

Fig. 3. KaplanMeler suevival estmates comparing liver resection and orthooopsc

Iwver tranaplace

Benjamin et al 2017, Surgery




Review
Salvage versus Primary Liver Transplantation for

Hepatocellular Carcinoma: A Twenty-Year
Experience Meta-Analysis

Gian Piero Guerrini *, Giuseppe Esposito, Tiziana Olivieri, Paolo Magistri, Roberto Ballarin, Stefano Di Sandro
and Fabrizio Di Benedetto
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Review

Salvage versus Primary Liver Transplantation for

M eta-a na Iysis 1 Hepatocellular Carcinoma: A Twenty-Year

Experience Meta-Analysis

Gian Piero Guerrini *, Giuseppe Esposito, Tiziana Olivieri, Paolo Magistri, Roberto Ballarin, Stefano Di Sandro
and Fabrizio Di Benedetto

- 25 studies with 11275 patients

Table 1. Sammuary of studes includad o the Mets- analysis
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Review

Salvage versus Primary Liver Transplantation for
Hepatocellular Carcinoma: A Twenty-Year
Experience Meta-Analysis

Gian Piero Guerrini *, Giuseppe Esposito, Tiziana Olivieri, Paolo Magistri, Roberto Ballarin, Stefano Di Sandro
and Fabrizio Di Benedetto

5y OS better in primary LT

sLt Mt Odds Ratio Oddn o
_ (o) s} Sudy of Sungroup  Dwerts Tolad Dt okl w-!c u&msc Mltﬂ.mtv-’m\(l
SLT 53.9% and PLT 56.5% -5~ Y BT W TR —
0 Beighe 200) AT @“ N zn 11 Ns I e p—
(OR 0.68, 95% C1 0.56 to Bnanga 2075 10 3 135 N0 4w 07033158 —-
0.82 p < 0.0001) Chan 2019 36 58 16 15 Ta% 0640 IS 117 —
Chergat 2009 13 18 101 1 2% 0900032, 21 ———
Oe Carvs 2013 MO NS 153 % 1904,39) ——
D% Qa0 2008 10 16 10F 147 8% 06202, 18) B
Ouarmsi 2014 4 2 12 18 4 0530024,119 —
Ous 2019 § % ¥ " 062014, 238 S———
MU 2012 WF 88 2071 EOBT 24)% OEROIT, 102 o
Merang 200° 0 17 14 200 3% 04018, 119 ——
Hwaang 2020 94 12% 26 500 19% 08905126 -t
¥aldo 2012 1% 19 I 8 2% 125035, 450 S
Uw 2002 " 19 10 180 S8% 06239127 ——
Nogn 2012 10 17 13 1.9 3% 0WiI3 100 N
Sapesachn J010 I F Pr AN B X | 06T 018,209 ——
Sha JONT 12 : 12 2N LR 0%I023.118 ——
Vasavada 2015 12 18 TO® I 0¥mWI12.113 —'—J‘
Vesnasrecs 2007 " # rr B L by 37T R4% 0218
Yomg 2018 ™ 100 2% 38 1% 0MOIZ 067 —
Total (95% (1) 130 624 100.0% 0.63 [0.56, 082 -
Tots wwerts 81O ox7

Motorogenely. Taf = 00, CAF= 2440, A= 10 P =017, F=20%

- . ' ‘ ~
Tost faroverak afelt Z= 395 P « D.0ODY) 0.0f 0 L 10 108

Savage LT Prmany LT

Fgure 18 Sycar overall sirvival rates I



Original Article

Liver resection versus liver transplantation for hepatocellular
carcinoma within Milan criteria: a meta-analysis of 18,421 patients
Jin Hean Koh", Darren Jun Hao Tan'", Yuki Ong', Wen Hui Lim', Cheng Han Ng', Phocbe Wen Lin 'l‘a?':.

Jie Ning Yong', Mark D. Muthiah'*’, Eunice X. Tan""', Ning Qi Pang"', Beom Kyung Kim"*,
Nicholas Syn"’, Alfred Kow'”, Brian K. P. Goh"’, Danicl Q. Huang""'»
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=
. Liver resection versus liver transplantation for hepatocellular
Meta-analysis 2 i P

carcinoma within Milan criteria: a meta-analysis of 18,421 patients

Jin Hean Koh", Darren Jun Hao Tan", Yuki Ong’, Wen Hui Lim', Cheng Han Ng', Phocbe Wen Lin Tay',
ie Ning Yong', Mark D. Muthiah'*', Eunice X. Tan""', Ning Qi Pang"’, Beom Kyung Kim"*,
= = = ¥ !
Nicholas Syn"", Alfred Kow'", Brian K. P. Goh"", Danicl Q. Huang'"'»

- 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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[Input data classification]

Issues with the evidence comparing LR to LT
Across various studies: ‘

Resectable
HCC

Transplantable Resectable
HCC HCC

<

- 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




[Input data classification]

Despite the difficulties

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




Liver Transplantation and Hepatic Resection can Achieve Cure for
Hepatocellular Carcinoma

Antonio Daniele Pinna, MD," Tian Yang, MD,{ Vincenzo Mazzaferro, MD, PhD,}
Luciano De Carlis, MD, FEBS.§ Jian Zhou, MD, PhD,* Sasan Roavaie, MD,|| Feng Shen, MD, PhD,{
Carlo Sposito, MD, PhD,t Matteo Cescon, MD, PhD,* Stefano Di Sandro, MD, PhD.§ He Yi-feng, MD,*
Philip Johnson, MD, FRCE."* and Alessandro Cucchetti, MD*

075+

LT (n=1218) vs LR (n = 2068)

Estimated statistical cure

0504

Cure fraction of LT outperformed LR across all 025
transplant criteria, esp for multiple tumours, s
. 0.00 = —
even after accounting for drop out up to 20% : : 4 : R TR
Ad Years

8

fw

11

Snghe<iom Sngle 3-5om Single 5-8cm Sirgle>Bom -3 tumors >3 tumors
Temor burden

BHE ElTrodropout BELT-5%Ncropout ELY-10%dropout ELT - 20% drop-out

FICURE 2. Caphical representation of cure faction estimated on overall survival (O5), when cure was defined solely 25 the chance

. of being albve, regarciiers of Sumce recumence, equal 10 that of the genesal popaation, In fact, it can be angued that in presence of

Pl n n a et a I 20 18, An n SU rg Increased efficacy of therapeutic 1 ategies for HOC recurmence, prind pally after hepati< resection, patients can il experience long-
term survivals. Therefore, Cure was estimated considering HCC as 2 dwonic [iness requiring continuing thenpeutic options.




Risk factors for early mortality after hepatectomy

for hepatocellular carcinoma

Chao-Wei Lee, MD**<, Hsin-l Tsai, MD, Chang-Mu Sung, MD*®, Chun-Wei Chen, MD®,
Shu-Wei Huang, MD®, Wen-Juei Jeng, MD, PhD®, Tsung-Han Wu, MD?, Kun-Ming Chan, MD*®,
Ming-Chin Yu, MD*<", Wei-Chen Lee, MD*®, Miin-Fu Chen, MD*®

- A review of 3383 patients
Table 6 |

Risk Assesament for early Monan_y (RAM) score for hepatectomy _f_oc hepatoceliular carcinoma,
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Lee et al 2016, Medicine (Baltimore)
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Poor Prognostic Factors for Resection

- Portal HTN
- Multifocal HCC

- Impaired liver function
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Why consider LR then?

- 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

How to choose?

Resectable and
transplantable HCC

Exclude: patients
going for other
treatment modalities
for other reasons

Primary LR then (de
Primary LT principe) pre-emptive Primary LR
LT

Recurrence: Salvage
LT

Deteriorating liver
function: Salvage LT

Recurrence: Repeat
LR/other modalities




Salvage Versus Primary Liver Transplantation for Early
Hepatocellular Carcinoma: Do Both Strategies Yield
Similar Outcomes?

Prasham Bhangui, MD," {1 Marc Antoine Allard, MD," 1§ Eric Vibert, MD, PhD," 1% Daniel Chergui, MD," 14
Cilles Pelletier. MD,"1* Amtonio Sa Cunha, MD.*18 Catherine Guettier. MD," 14
Jean-Charles Duclos Vallee, MD,* 1% Faowzi Saliba, MD,* 1% Henri Bismuth, MD.*
Didier Samuel, MD, PhD." 1% Denis Cassaing, MD, "1 and Rene Adam, MD, PhD" 1§

1990-2012
- Note: patient population for LT upfront may PP A A g ey :’g;.‘,;;',,‘,,,,";.‘m" o for HOC o Costoons ]
not have been upfront resectable .'!:;‘? " .?‘w,,mf;;f‘@wtmw_
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Bhangui et al 2016, Ann Surg



Salvage Versus Primary Liver Transplantation for Early
Hepatocellular Carcinoma: Do Both Strategies Yield
Similar Outcomes?

Prasham Bhangui, MD,"{} Marc Antoine Allard, MD," 1§ Eric Vibert, MD, PRD,* 1% Daniel Chergui, MD," 14
Gilles Pelletier,. MD," 1% Antonio Sa Cunha, MD,* 18§ Catherine Guettier, MD,"{¢
Jean-Charles Duclos Vallee, MD, "1 Faouwzi Saliba, MD,* 1% Henri Bismuth, MD.*
Didier Samuel, MD, PhD," 1€ Denis Castaing, MD,"1% and René Adam, MD, PhD"1§
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[Input data classification] TABLE 2. Multivariste Analyus for Overall and Disease-free

Survival (n . 470)

L L
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Upfront resection and microvascular tumor
invasion were poor prognostic factors for

=y Py both OS and DFS, presence of satellite

) SR 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)

FICURE 2. Overall survivad resection =
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LY lgroup LR} (n

1 30) versus patienty lnted for

PLT

(ndludng

Hop-0uls)
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- 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 U l
- Patient age above cut-off for LT e

- Progression while on waiting list

T




De principe (n = 63) vs salvage LT
(n = 48)

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

MNnniit Aata rlaccifiratinnl
When Should We Propose Liver Transplant
After Resection of Hepatocellular Carcinoma? A Comparison
of Salvage and De Principe Strategies
Ecoline Tribillon' - Louise Barbier' + Claire Goumard® + Sabine Irtan” -

Fabiano Perdigao-C otta® « Francois Durand” - Valérie Paradis® - Jacques Bcluhii' .
Olivier Scatton® - Olivier Soubrane”

-
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Tribillon et al 2016, J Gastrointest Surg




When Should We Propose Liver Transplant
After Resection of Hepatocellular Carcinoma? A Comparison
of Salvage and De Principe Strategies
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Fabiano Perdigao-Cotta® « Francois Durand” - Valérie Paradis® - Jacques Belghiti’ -
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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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Proposal of Prognostic Survival Models ® oo b wocsne
before and after Liver Resection for

Hepatocellular Carcinoma in Potentially
Transplantable Patients

Stefano Di Sandro, MD, phD, Carlo Sposito, MD, Andrea Lauterio, MD, FEBS, Marc Najjar, M0,
Michele Drroz dit Busser, MD, Vincenzo Buscemi, MD, Maria Flores Reyes, MD, Riccardo De Carlis, MD,
Vincenzo Mazzaferro, MD, Luciano De Carlis, MD, FEBS
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Proposal of Prognostic Survival Models ® Crocn o s
before and after Liver Resection for

Hepatocellular Carcinoma in Potentially
Transplantable Patients

Stefano Di Sandro, MD. mhD, Carlo Sposito, MD, Andrea Lauterio, MD, FesS, Marc Najjar, MD,
Michele Droz dit Busser, MD, Vincenzo Buscemi, MD, Marnia Flores Reyes, MD, Riccardo De Carlis, MD,
Vincenzo Mazzaferro, MD, Luciano De Carlis, MD, FEBS
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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

Prodats &y of Buvew

1"
t?‘.
\'._ e .......‘.“!
\\-\ . e ot N .
. ‘.\-“
N Y
o
-
"~ - Rl - Rl " - ) - LR L
- X ‘et B " - - » " R b i
. - LA -~ - - . al A A - - s
. u ~ - - o ' ’ ? ' ame
75% Sy OS
Comparable to LT
“
\r}‘.
. - -
.  — 2
R - . . . ‘e . .- Bl " " o——
- . - . . . " “ . ’ R e
“ ™ - .- . " R . . " " ' e
’ \ < ) L ) ’ 4 ’ » ‘9

Soam Lroe eacion W ey @ (L T smiep it



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

- 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




Liver transplantation in hepatocellular carcinoma after iny - T .
tumour downstaging (XXL): a randomised, controlled, A
phase 2b/3 trial )
§ & —:' &0
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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




Future considerations

Precision medicine
Immunotherapy

[Input data classification]

IMbrave 050: a Phase Il trial of atezolizumab plus bevacizumab in
high-risk hepatocellular carcinoma after curative resection or ablation
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Molecular theraples and precision medicine for
hepatocellular carcinoma

Nature Reviews Clinical Oncology 15, 599-616 (2018) | Cite this article
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Conclusions

- 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

‘
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Thank you.
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