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The Majority of HCC develop in cirrhotic pts
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Prognosis |

Patient characterization

Barcerolna Clinic Liver Cancer Staging
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Surgical Resection: Who can be a candidate?

Points*
Clinical and Lab Criteria

Mild to moderate Severe
Encephalopathy (grade 1 or 2) (grade 3 or 4)
Mild to moderate Severe
Ascites Mone
(diuretic responsive) (diuretic refractory)

Prothrombin time
Seconds prolonged
International normalized ratio ; T7-2. >2.3

Child-Turcotte-Pugh Class obtained by adding score for each parameter (total points)
Class A = 5 to 6 points (least severe liver disease)

Class B = 7 to 9 points (moderately severe liver disease)

Class C = 10 to 15 points (most severe liver disease)
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PVE (portal vein embolization)
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Milan Criteria

The NEW ENGLAND
JOURNAL of MEDICINE

ORIGINAL ARTICLE

Liver Transplantation for the Treatment of Small

Hepatocellular Carcinomas in Patients with
Cirrhosis

Authors: Vincenzo Mazzaferro, M.D., Enrico Regalia, M.D., Roberto Doci, M.D., Salvatore Andreola, M.D., Andrea
Pulvirenti, M.D., Federico Bozzetti, M.D., Fabrizio Montalto, M.D., Mario Ammatuna, M.D., Alberto Morabito, Ph.D., and
Leandro Gennari, M.D., Ph.D. Author Info & Affiliations

Published March 14,1996 | N Engl ] Med 1996;334:693-700 | DOI: 10.1056/NEJM199603143341104
VOL. 334 NO. 11

n =48
4- year survival >85%, recurrence 8%



American Liver Tumor Study Group

HCC: T stage
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MELD (Model for Endstage Liver Disease)

Range 6-40, used for Liver Organ Allocation
* Original MELD: INR, T-bil, Cre
* MELD Na : Original MELD plus Na

 MELD 3.0: MELD Na + gender + albumin



MELD 3.0

MELD 3.0 =1.33 (if female) + [4.56 x log, (bilirubin)] + [0.82 x
(137 — Na)] —[0.24 x (137 — Na) x loge(bilirubin)] + [9.09 x

loge(INR)] + [11.14 x loge(creatinine)] + [1.85 x (3.5 — albumin)]
—[1.83 x (3.5 — albumin) x loge(creatinine)] + 6, which is
rounded to the nearest integer.




Organ allocation and the MELD score

% 40 or more — 71.3% mortality
% 30—39 — 52.6% mortality

% 20—29 — 19.6% mortality

% 10—19 — 6.0% mortality

% <9 —1.9% mortality
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Milan Criteria

Child-Turcotte-Pugh
(CPT) Allocation

MELD Allocation
Implemented

Regional Share
Status 1

Regional Share 35
National Share 15

Delay and Cap

Median MELD at
transplant center -3

Acuity Circles

HCC Liver Allocation

#l  HcC within Milan: 2B status

B 11 Hce MELD 24,T2 HCC MELD 29
il 71 HCC MELD 20, T2 HCC MELD 24

] T2 HCC MELD 24. No points for T1 HCC
8 12 HCC MELD 22

# MELD 28 after 6 month wait time
Cap points at 34

8 AFP cutoff and downsize criteria
for HCC exception

T2 HCC MELD 6, then after6
months MMAT - 3




Extended Criteria

Table 1. Extended criteria by tumor morphology (diameter and number of HCC).

Criteria Author

Year Dm}ur Institution
Setting

Criteria

Cases

Outcome

Milan Mazzaferro [3]

Univ. of Milan,

DD Italy

Single tumor < 5 cm

Up to 3 tumors with
diameter < 3 cm

4-year survival
rate: 75%

Univ. of
California,
USA

Solitary tumor < 6.5 cm

< 3 nodules with the

largest lesion < 4.5 cm
and total tumor
diameter < 8 cm

5-year survival
rate: 75.2%

Total Tumor
Volume Toso [6]
(TTV)

Univ. of
Alberta,
Canada

TTV less than 115 cm?®

Within Milan:
5-year survival
rate: 82%

Within TTV:
5-year survival
rate: 80%

Mazzaferro [7]

International
multicenter

HCCs with seven as
the sum of the size of
the largest tumor [in
cm] and the number of
tumors

Within Milan:
5-year survival
rate: 73.3 %

Within Up-to-7:

5-year survival
rate: 71.2%

Sugawara [8]

Univ. of Tokyo,
Japan

HCC diameter: 5 cm
or less, HCC number: 5
or less

5-year survival
rate: 75%

Lee [9]

Asan Medical

2008 LD Center, Korea

HCC diameter 5 cm
or less, HCC number 6
or less

5-year survival
rate: 76%

DD: Deceased donor, LD; Living donor, O: Externally validated.

All Comers:




MELD exception for HCC

* Tumor Burden within Milan Criteria
* Tumors beyond Milan must be down-staged to within Milan

* Median MELD score at Transplant (MMAT) -3 to take affect

after 6 months



HCC and Liver Transplantation

* Patients with the following are contraindications for HCC
exception score

— Macro-vascular invasion of main portal vein or hepatic vein
— Extra-hepatic metastatic disease

— Ruptured HCC

— T1 stage HCC



HCC and Liver Transplantation

* Ruptured HCC and primary portal vein branch invasion
of HCC

— If stable (minimum of 12 months) interval after treatment for primary
portal vein branch invasion or after ruptured HCC may be suitable for
consideration

* Down-staging with Immunotherapy

—use of immunotherapy does not preclude consideration for
an HCC exception.



An Analysis of Resection vs Transplantation for Early
Hepatocellular Carcinoma: Defining the Optimal Therapy
at a Single Institution

Resection OLT
Characteristic (n = 121) (n = 110) P value®

Tumor size (cm) 4.0 (1-9) .1 (1-5) 08
Tumor number 1.3 (1-3) 2.4 (1-3) <.001
Pathological 21% 20% '
vascular invasion
pTNM
|
I1
111
IV
Recurrences

Shah, Ann Surg Oncol 2007



Overa | | Surviva | From time of Listing or Resection

_I'1 Resection (n=121)
_I1 Listed for transplant (n=64)

©
=
-]
.
S
)
L]
-
2
o
=
=
S
Q

Shah, Ann Surg Oncol 2007



First Author

Facciuto™
Del Gaud
Shah®?

Po

Marg;

Bigourdan™

Adam™

Belghiti””

Year

2010

Resection vs Transplantation

Primary Therapy Sample Size

ntation
1m0on
ntation
n
ntation

S-year OS Rate

S-year DFS Rate

100

5-year DFS rate (%)
3

Resection

OLT

Weitz, Ann Surg 2011




Resection -> OLT?

Overall Survival Disease Free Survival

Log Rank: p=0.03 | Log Rank: p=0.003
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Primary LT (n=195) ' ——  Primary LT (n=195)
LT after resection (n=17) weee LT afier resection (n=17)
L] T T

| 2 3
Years

358 patients eligible
163 resection /195 OLT
Only 20 OLT after resection Adam, Ann Surg 2003




Why Transplant >Resection?

B
/t Liver

capsule

' Donor liver
it transplanted

Tumor

Satellite
lesions

Y inf.——"'ll Portal
vena vein

Cava Common

bile duct
Tumor

thrombus

* Most are multifocal

* Achieves tumor-free margins

* Treats parenchymal & vascular invasion
* Treats underlying liver disease



Waiting List ™ Transplants Donors**

140,000
122,071

120,000

Why not

100,000

transplant i
everyone? 60,000

40,000

In the US a person is added to the organ transplant wait list every 10 minutes, 20 people a day die waiting



Resection vs OLT

HCC without
extrahepatic disease

Beyond OLT Meets OLT Ciriteria

*
Resectable Unresectable Criteria Milan Criteria
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Resection Therapy and/or Therapy and/or
Systemic Therapy Systemic Therapy
Tumor Progression

Best Supportive
Care




Take Home Message

For early-stage HCC, both resection and liver transplant are
considered curative

Stage T2 HCC: MELD exception point for transplant
— do not treat stage T1 HCC if patient needs liver transplant

— All comers: Locally advanced HCC maybe a candidate for down staging for
transplant

Intermediate staging HCC: locoregional therapy: Dr. Berman
Advanced HCC: systemic therapy: Dr. Burgoyne
Combination therapy
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