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An Eastern Hepatobiliary Surgery
Hospital/Portal Vein Tumor Thrombus
Scoring System as an Aid

to Decision Making on Hepatectomy
tfor Hepatocellular Carcinoma Patients

With Portal Vein Tumor Thrombus:
A Multicenter Study

Xiu-Ping Zhang, "™ Yu-Zhen Gan,* Zhen-Hua Chen,* Min-Shan Chen,?® Le-Qun Li,** Tian-Fu Wen,* Li Xu, " Kang Wang,!
Zong-Tao Chai," Wei-Xing Guo, Jie Shi,' Dong Xie,* Meng-Chao Wa," Wan Yee Lav, ™ and Stu-Qun Cheng = 1

HEPATOLOGY, VOL. 69, NO. 5,2019

2004-2010 : 985 pts with HCC with Sectorial and/or Pedicular TVP

ﬁ_ -
- - — LR group N=43 5
é‘v; I — Non-LR group N=355 ::
3 3 %
S| 44% of Upfront Surgery 5
o]
- Clii-square=25217 &
3c P-value<0.001 3
= G
= 3
O

E -

T T T T T T T Li
o & 12 18 24 3 36 41 48 54 40
MNumber at risk  Time, months after the first treatment

67 pts / 985 pts

Only 6.8% of Patients

with EHBH-PVTT < 3 pts

EHBH-PVTT score
— =lpoints

=3points

Chi-square=39,134
P-value=<0.001

e T

EEF o
£27
“Variable | cuotr | points JE
Bilirubin >17 umol/L 1 B
<20 ng/ml 0 2 .
AFP 20 - 400 1 E =
> 400 ng/ml 2 ks
= e
<3cm 0 g e
Diameter 3-5 1 <
>5cm 2 S < .
Satellite No 0 0
Nodules Yes 1

=Apoints B4

Sipoints 348 221

T T T T T T T T
6 12 18 24 30 3 42 48 54 G

Mumber at risk  Time, months after Hepatic Resection

a7 56 45 1 XM XN 17T 14 11 1
e 76 4% 31 25 21 18 M4 10



EHBH- PVT
Score< 3

EHBH-PVTT score
— <Ipoints
= =>3points

.5

o.a

Ower all Survival probability, %

CHC6cm-VP2 Chi-square=39.134

o P-value<(,001
AFP 2300 ng/ml e ——
EHBH - PVTT Score =4 i 0 6 12 18 24 30 36 42 48 54 6D

Number at risk  Time, months after Hepatic Resection
*»Ipoinis B4 &7 56 4% 3 2 X 1T 14 11 11



Unique HCC on pathological liver
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Resection or Transplantation for Early Hepatocellular Carcinoma
in a Cirrhotic Liver

Does Size Define the Best Oncological Strateqgy?
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Liver Resection Versus
Transplantation for Hepatocellular
Carcinoma in Cirrhotic Patients
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AFP Score from 2014

/ Liver Transplantation for Hepatocellular Carcinoma: A Model Including
«a-Fetoprotein Improves the Performance of Milan Criteria
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Score de Duvoux

Diametre du plus gros nodule

<3cm 0
3.1a6cm 1
>6Ccm 4

Nombre de nodule(s)

1a3 0
4 ou plus 2
Taux d’AFP en ng/ml
<100 0
101 a 1000 2

> 1000 3
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MALADIE HEPATIQUE PRINCIPALE
Le CHC est devenue la principale indication de greffe depuis 2014

Taux de nouveaux inscrits par millions d'habitants selon la maladie hépatique

Mombre patients pmh

initiale

> 30% des
Indications

e CACCiNOME
hépatocellulaire

=== Cjrrhose alcooligue

==Cirrhose post-hépatite
- C

Retransplantation
glective

" mmmdtre pathologie

2006 2007 2008 2009 2010 2001 2002

2013 2014 2015 2016 2017 2018 agence d: k

W=k

oméadecine



HCC in France

8000 to 10 000 New Cases by Year
16 case for 100 000 persons

Liver Resection 11%
Local Destruction 8%

Liver Transplant 4%

N. Goutte et al. ] Hep 2016
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LA DEMANDE DE GREFFON, L’'OFFRE DE GREFFE : FOIE
Au 01/01/2019 : 52% des patients en CIT, 12 % en CIT permanente

=f=malades restant en attente au 01/01
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1325 Greffons en 2018 gu’il faut réserver aux malades
sans alternatives thérapeutiques... avec ou sans CHC...



When | plan a treatment to Mister
Durand, | think to Mister Dupond...
Who will be more beneficiated of
liver transplantation relatively to
resection ?

Risk and Interest of oncologic hepatectomy ?



Liver Transplantation and Hepatic Resection can Achieve Cure for ~ Background: Satssical cure occurs when the morality of a specific popu-
. lation retrne ko values of hat of general popalation. Rewsction and trans
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Feasibility of liver resection ?

Response in the liver... Postop. Courses

De Novo recurrence

Local recurrence

Utility of liver resection ?

, Extra-hepatic Disease
Response in the cancer...



Mortality of Liver Resection for HCC

Authors Period N 90 days Mortality Parenchyma
Greco et al. 2001-2005 129 4.1% Abnormal Liver
Rosaye et al 2005-2011 | 2342 3.5% Abnormal Liver
Zhong et al 2000-2007 | 908 3.1% Abnormal Liver
Vigano et al 2000-2012 | 192 2.1% Abnormal Liver

Donadon et al 2004-2013 | 336 2% Abnormal Liver
French HPB Registry | 2012-2016 | 343 4.7% Abnormal liver
Kim et al 2005-2010 454 0.7% Healthy Liver
Zhou et al 2006-2009 | 124 0.5% Healthy Liver

Post-operative mortality in cirrhotic patient is inferior to 5%

3-months Mortality of Liver Transplantation : 9% (Adam et al. ) Hep 2012)



Feasibility of Surgery ?

MELD <9

Independant predictive
factor of mortality

MELD < 12

Farges et al. Ann Surg 2012 Vibert et al. Ann Surg 2016 Cuccheti et al. Liver Transpl 2006



Specific Complication Pathological Liver

3 types of Equilibrium

Stable Metastable Unstable

VA

Normal Liver CHILD A/B CHILD C

u Clinical Ascitis and/or Jaundice and/or

Encephalopathy at 3 months po.

Liver Surgery



Portal Hypertension is no more a
formal contra-indication to surgery




HCC in cirrhotic liver

|

\2 ¥ v 7 R
Very early stage (0) Early stage (A) Intermediate stage (B) Advanced stage (C) Terminal stage (D)
T Single <2 cm Single or 2-3 nodules <3 cm Multinodular, Portal invasion/ Not transplantable HCC
osgt’a . Preserved liver function’, Preserved liver function’, PS 0 unresectable extrahepatic spread End-stage liver function
9 PS 0 Preserved liver function’, Preserved liver function’, PS 3-4
PS0 PS 122
|
2 v
. 2-3 nodules
Solitary <3 cm
v
Optimal surgical
candidate®
Transplant
Yes No = candidate
Yes No
¥ 7 v v v ¥ v
Treatment* Ablation Resection Transplant Ablation Chemoembolization Systemic therapy®

Fig. 3. Modified BCLC staging system and treatment strategy. '“Preserved liver function” refers to Child-Pugh A without any ascites, considered conditions
to obtain optimal outcomes. This prerequisite applies to all treatment options apart from transplantation, that is instead addressed primarily to patients with
decompensated or end-stage liver function. 2PS 1 refers to tumour induced (as per physician opinion) modification of performance capacity. *Optimal surgical
candidacy is based on a multiparametric evaluation including compensated Child-Pugh class A liver function with MELD score <10, to be matched with grade of
portal hypertension, acceptable amount of remaining parenchyma and possibility to adopt a laparoscopic/minimally invasive approach. The combination of the
previous factors should lead to an expected perioperative mortality <3% and morbidity <20% including a postsurgical severe liver failure incidence <5%. “The
stage migration strategy is a therapeutic choice by which a treatment theoretically recommended for a different stage is selected as best 1st line treatment
option. Usually it is applied with a left to right direction in the scheme (i.e. offering the effective treatment option recommended for the subsequent more
advanced tumour stage rather than that forecasted for that specific stage). This occurs when patients are not suitable for their first line therapy. However, in
highly selected patients, with parameters close to the thresholds defining the previous stage, a right to left migration strategy (i.e. a therapy recommended for
earlier stages) could be anyhow the best opportunity, pending multidisciplinary decision. *As of 2017 sorafenib has been shown to be effective in first line,
while regorafenib is effective in second line in case of radiological progression under sorafenib. Lenvatinib has been shown to be non-inferior to sorafenib in
first line, but no effective second line option after lenvatinib has been explored. Cabozantinib has been demonstrated to be superior to placebo in 2nd or 3rd line
with an improvement of OS from eight months (placebo) to 10.2 months (ASCO GI 2018). Nivolumab has been approved in second line by FDA but not EMA
based on uncontrolled phase Il data. ASCO, American Society of Clinical Oncology; BCLC, Barcelona Clinic Liver Cancer; EMA, European Medicines Agency; FDA,
Food and Drug Administration; MELD, model for end-stage liver disease; PS, performace status; OS, overall survival.



No Yes

Minor Major Minor Major
(<3 segment) (=3 segment) (<3 segment) (=3 segment)

=9

v

Low risk
5% risk of liver
decompensation
Liver-related mortality: 0.5%




Prospective Study of 107 patients operated for HCC
between 2012-2016 in Paul Brousse Hospital

Nov 2014 - Aug 2016 e-HpbChir V3

Transient Elastography before Hepatectomy

N =418

Other Indications
‘ Excluded

Study Population MELD <12, platelet count 280,000

HCC
N = 107 No preoperative HVPG assessment

TACE than PVE before Right Hep. in abnormal liver



ASSISTANCE v). HOPITAUX
PUBLIQUE DE PARIS

Minor Hepatectomy, N=80 75(%) Major Hepatectomy, N=27 (25%)

Laparoscopy, N=37 (35%) Laparotomy, N=70 (65%)



90-day Post-operative Outcomes

Overall Cohort, N = 107

50

40+

307

Minor N=81(76.4%)
Major N=26(23.6%)

4.7%
T T T T T T T
0 I I A ImB IVA v

Dindo-Clavien Grade of Complications

Advanced Liver Disease Cohort (F3/F4), N = 67

50

40+

30

Minor N=51(76.1%)
Major N=16(23.9%)

[ 1

0 I I A 1B

Dindo-Clavien Grade of Complications

\Y%

* Five patients died in 90-day postoperative period: 2 from liver failure, 1 with ascites and sepsis from

colonic perforation, 1 with biliary sepsis and 1 from suspected cardiac event after discharge




Long Term Post Operatives Outcomes

Post Operative Liver Failure and/or Ascite
n=241/107 (22%)

Mortalité 90-Jours n=5 (4.7%)
‘ Insuff Hepatique PostOp n = 2
PneumoP, Emb Pul, Cause ? n=3

Persistent Ascites

Liver Decompensation n=9
Ascite n=9 9/72 (12%) des patients F3/F4

Jaundice n=2 4 Recurrences / 1 Transplant
Encephalopathy n=1




Direct and global liver parenchyma
evaluation by physical measurement

In absence of right large tumor



RESEARCH ARTICLE
Prognostic value of liver stiffness @ PLOS ‘ ONE
measurement for the liver-related surgical 2

outcomes of patients under hepatic resection:
A meta-analysis

Zitong Huang'2*, Jingjing Huang'2®, Tianran Zhou'?, Hongying Cao® Bo Tan"?*

Overall postoperative complications after hepatectomy

f hi A total of 1942patients were included and analyzed for the prognostic significance of LSM for
n =897 liver-related surgical cutcomes. The relationship LSM and everall postoperative complications
i Duplicates excluded: n= 365 after hepatectomy was evaluated in 13 studies. The pooled results of the meta-analysis reveal ed
Titdes and : s - 499 I].'mt ;wen;u.erame[ 'Ulwa_t ﬂgmﬁc;!nthram ated with the development of overall postopera
a—e3> - Unrelated to liver stiffaess in outcomes tive com plications (OR 1.76, 95% CI 146-2.11, Fig 2).

- Reviews articles, editorials or letter: 94
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=33 studi =20 1 —_
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- Inappropriate or insufficiency outcome
reporting: n=3 —
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LSM was an independent Risk Factor of
mortality and po. Liver decompensation

Parameter AUROC  95%Cl  Cutoff Se(%)  Sp(%)
12 86 67

('Rf,':) 0.80 064-097 15 43 82
22 43 93
(r:'r‘épl_fg) 0.71 0497-0.91 10 29 96

LSM was systematically measured preop. in 167 pts operated for HCC
HVPG was measured intra-operatively

Rajakunnu et al., Vibert. Surgery 2017



12-22 kPa... Large Gray Zone...

MELD<9 MELD9a12 MELD>12

Central
Tumor

1CHC<5cm

MELD<12 MELD<12 MELD>12

B BT

Peripherical
Tumor




Spleen Volumetry improve stratification

o
Model Without Model With 2 e
-
Endpoint Spleen Volumetry Spleen Volumetry .* s
o P
PHD at 3 months AUROC (95%CI) 0.889 (0.88. 0.95) 0.983(0.98. 0.99) = 2 4
’
Sensitivity 61.5 96.7 i ;2 Accuracy of the model
L g (95% Cl) : 0.9599
Specificity 96.7 934 > (0.9309, 0.9791)
o> e
. - S Sensitivity : 0.9670
Positive P t | 64 59.1 D
ositive Predictive Value g o - Specificity - 0.8846
Negative Predictive Value 96.4 100 2] Pos Pred Value : 0.9888
Neg Pred Value : 0.7188
p value (De Long's test) 0.0034
L
—— SV+LSM
e LSM
T T T
Risque de décompensation persistante >3mois 100 50 0

en fonction du nombre de critéres présents

1 46% mm)

304

Specificity (%

3 O critere (1/45) P ty (%)
0 LSM seule (3/44)
@ LSM+Rate (5/13)

204

> 400 cc

10

% PHD dans chaque groupe

Golse et al., Vibert. JAMA Surgery Submitted



FIRST WORLD CONGRESS OF THE

MAISON DE LA CHIMIE
PARIS - FRANCE

Impact of laparoscopic liver resection in patients with cirrhosis
on post-operative liver failure : A Propensity Score Analysis

J. Hardwigsen, J.M. Régimbeau, G. Millet, O. Soubrane, Hepatectomy

M. Prodeau, S. Truant, E. Vibert, O. Farges, J.Y. Mabrut, /\w he ACHET French
R. Adam, D. Cherqui, F.R. Pruvot, E. Boleslawski w Study Group

Oct 2012 — June 2016
6 French HPB Centers

L

343 Hepatectomies in F3/F4 89 pts by Lgp(6‘{o) '\3
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Matched-LAP

Matched-OPEN

Age (years) 65.3 65.3
BMI (kg/m?) 26.9 26.9
MELD 8.6 8.5
Platelets (x 1000/mm3) 167 167
ICG (15 min) 15.2 % 15.0 %
HVPG (mmHg) 7.9 8.1
LS (kPa) 21.8 21.9
RLV (%) 88.6 87.6

Incidence of Post-Operative Liver Failure

16% in LAP and 32% in OPEN

OR 0.31 [0.12-0.78]; p<0.001

Prudeau et al. J Hep 2019



Feasibility of liver resection ?

Response in the liver... Postop. Courses

De Novo recurrence

Local recurrence

Utility of liver resection ?

, Extra-hepatic Disease
Response in the cancer...



AFP to evaluated HCC aggressiveness

Rates of microvascular invasion among the patients
who underwent hepatic resection or transplantation (n=921)

P=0.33
;A)O P<0.0001 I
I 42/62
§ 70 70/116
S 60
= 50
g 40 251/743
s 30
= 20
o 10
g
ke 0
<100 100-1000 >1000

AFP (ng/ml) at preoperation

Patients who underwent hepatic resection or liver transplantation from January 1994 to May 2016 in Paul Brousse Hospital



Surgical margin impact depend of preop. AFP rate

Cumulated recurrence (%)

2012- 2016 : 334 pts operated for HCC in 4 HPB Centers in France

AFP > 100 : Margin > 1 cm is mandatoy

AFP > 100 ng/mL

Surgical
100 NN matggins
— < 1lcm
1= lom
1 . 75%
60 K
i
al - 45%
]
204
p=0.037
N |
I I I I I 1
0 10 20 30 40 50

Time to recurrence (months)

Median of Follow-up : 17 months

AFP < 100 : Margin > 1 cm is not mandatoy

Cumulated recurrence (%)

AFP < 100 ng/mL

i Surgical
100 margins
—< 1lcm
1= lcm
80
55%
6501 _ _
40 T ‘
T 51%
20 c ,,I
T
o p=0.424
P
] 1 I 1 I 1
0 10 20 30 40 50

Time to recurrence (months)

Golse et al., Vibert. Ann Surg Submitted



Positron emission tomography/computed tomography with
18F-fluorocholine improve tumor staging and treatment allocation
in patients with hepatocellular carcinoma

Julia Chalaye-!, Charlotte E. Costentin®*', Alain Luciani’, Giuliana Amaddeo?,
Nathalie Ganne-Carrié*”, Laurence Baranes®, Manon Allaire®, Julien Calderaro’, Daniel Azoulay®,
Pierre Nahon™?, Olivier Seror™”, Ariane Mallat®, Michael Soussan'’, Christophe Duvoux?,
Emmanuel Itti’, Jean Charles Nault****

192 dual tracer PETICT in 177 patients

i R
v ' N '
Unexplained Bafore liver Doubtful lesions HCC staging
elevation of transplantation  on conventional
sarum AFP without active imaging
HCC after
treatmant
0 dual tracer 36 dual tracer 25 dual tracer 122 dual tracer
PETICT PET/CT PETICT PETICT
44% of 8% of 44% of new 21% of new
new lesions new lesions lesions lesions
44% of B% of 44% of 1% of
staging staging staging staging
modification modification modification modification
44% of 8% of 40% of 14% of
treatment treatment treatment treatment
modification modification modification maodification

JOURNAL
OF HEPATOLOGY

26 New Lesion : 24
Confirmed on Follow-up
1 Breast Met

1 Patient Lost of FU

14% of Clinical
Consequences




Resection Then Transplantation....

WIH’HH’HII'IHII

WIH‘HHVII?'HHI

If recurrence

Salvage LT



Overall Survival (%)

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

Prashant Bhangwi, MD." 71 Mare Antoine Allard, MD" 18 Eric Vibers, MDD, PRD "1 Danial Chergui, MD 1Y
Ceilles Pelletier, MD "1 Antforio 5a Cunfa, MD "18§ Catherine Guertier, MD 7Y
Jean-Charles Duclos Vallee MD "1 Faowsi Saliba, MD "1 Henri Bisruahk, MD, "
Didier Samuel, MD, PRD."1Y Deniz Castaing. MD." 1Y and René Adam, MD, PRD" 1%
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Feasibility of Salvage LT : 31/90 (34%)
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ALGORITHME DE PRIORISATION D'ACCES A LA GREFFE DES PATIENTS INSCRITS POUR CHC EN FONCTION LA REPONSE AU

TRAITEMENT D'ATTENTE
CHC score aFP £ 2 CHC score aFP > 2
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Living Donor Iin France....

Evolution de l'activité @de greffe hépatique

a partir de donhetirs
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Is more justified to transplant young or
old people ? For me, old people....

Not access to liver transplantation (>70 years) in case of liver
recurrence after hepatectomy contrary to younger patient



AFP > 100 ng/nl ? » Marge > 1 cm

MELD<9 MELD92a12 MELD>12

Central
Tumor

1CHC<5cm

MELD<12 MELD<12 MELD>12

7

Vibert, Olthoff, Schwarz. J Hep Accepted

Peripherical
Tumor







Sorafenib vs surgical resection for hepatocellular carcinoma with : :
) ) ) ) Liver International, 2017
macrovascular invasion: A propensity score analysis

Charlotte E. Costentin g Thomas Decaens, Alexis Laurent, Jean-Charles Nault, Bernard Paule, Christian
Letoublon, Alain Luciani, Julien Calderaro, René Adam, Ivan Bricault, Giuliana Amaddeo, Daniel Cherqui

. Ariane Mallat, Didier Samuel, Christophe Duvoux, Nathalie Ganne-Carrié, Francoise Roudot-Thoraval,
Eric Vibert ... See fewer authors ~

—  resection

= Sorafenib

French Multicentric Study
.| Poor Result of Upfront Surgery like Sorafenib...
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Development of a prognostic score to predict response to
Yttrium-90 radioembolization for hepatocellular carcinoma
with portal vein invasion

Carlo Spreafico’, Carlo Sposito®, Marta Vaiani', Tommaso Cascella’, Sherrie Bhoori”, Carlo Morosi',
Rodolfo Lanocita', Raffaele Romito?, Carlo Chiesa®, Marco Maccauro®, Alfonso Marchiano’,
Vincenzo Mazzaferro”**

@ after treatment (months )

Peng et al. Cancer
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Journal of Hepatology 2018 vol. 68 | 724-732



In Vp2/Vp3, Survival after Y90 is

lower than after Upfront Surgery....
But Unfront Sur~awnsic vrava
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An Eastern Hepatobiliary Surgery
Hospital/Portal Vein Tumor Thrombus
Scoring System as an Aid

to Decision Making on Hepatectomy
tfor Hepatocellular Carcinoma Patients

With Portal Vein Tumor Thrombus:
A Multicenter Study

Xiu-Ping Zhang, "™ Yu-Zhen Gan,* Zhen-Hua Chen,* Min-Shan Chen,?® Le-Qun Li,** Tian-Fu Wen,* Li Xu, " Kang Wang,!
Zong-Tao Chai," Wei-Xing Guo, Jie Shi,' Dong Xie,* Meng-Chao Wa," Wan Yee Lav, ™ and Stu-Qun Cheng = 1

HEPATOLOGY, VOL. 69, NO. 5,2019
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EHBH- PVT
Score< 3

EHBH-PVTT score
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Bi-Centric Exp with Surgery after Y90
10 pts with Large Tumor with or not PVT

SEX AG SIZE TVP AFP SURGERY PO Course FOLLOW- RECURRENC SURVIVAL SURVIVAL

E (cm) uP E (MONTHS)
F 81 9 Vp0 34 Major Hep Nle 15/07/19  YES (Liver) YES 46
M 74 10  VpO 7 Major Hep Cf?s‘;'j:s 19/06/19  YES (Liver) YES 36
M 66 9 Vp0 8.5 Major Hep Nle 13/06/19 NO YES 28
M 66 9 VpO 8.5 Major Hep Nle 13/06/19 NO YES 28
F 60 6 Vp2 Major Hep Nle 20/08/19 NO YES 30
M 58 5 Vp2 Minor Hep Nle 25/01/19 NO YES 43
M 7 Vp3 3337 Major Hep Nle 14/10/17  YES (Liver) NO 12
M 9 Vp3 115 Major Hep Nle 05/06/18  YES (Liver) NO 57
M 11 Vp4 3761 Major Hep Biliary fistula  28/06/19  YES (Chest) YES 39
F 16 Vp3 21300 Major Hep Nle 12/07/19 NO YES 31







