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Learning objectives

 |dentify treatment options for HCC when transplant
IS not an option.

Describe the various bridging techniques for
Individuals with HCC awaiting liver transplantation.

Discuss the impact of bridging treatments on the
recurrence of HCC and survival after liver
transplantation.
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HCC: Treatment Options Outside of Transplant

Epidemiology of HCC

Therapeutic decision-making in HCC
History of liver transplantation for HCC
Defining transplant criteria for transplant
— Milan criteria

— “Beyond Milan”

Downstaging and bridging therapies for HCC
— Ablation

— Arterial-based therapies

— Radiation therapy

Outcomes of liver transplantation for HCC
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Epidemiology of HCC
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Hepatocellular Carcinoma

 Most common primary hepatic malignancy

o Typically (85%) arises in the setting of cirrhosis

or chronic hepatitis
Chronic
Hepatitis

Chronic
inflammation
+ fibrosis
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International HCC Epidemic
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Increasing Incidence of Liver

Cancer (HCC and CCA)

Trends in SEER Incidence Rates
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HCC Incidence and 5-yr Survival: 1970s to 2000s
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El-Serag H. New Eng J of Med. 2011.
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Does etiology of liver disease affect HCC risk?

Table 3. Groups for whom HCC surveillance in recommended or in whom the risk of HCC is increased, but in whom efficacy
of surveillance has not been demonstrated

Surveillance recommended

Population group Threshold incidence for efficacy Incidence of HCC

of surveillance (> .25 LYG)(%/year)
Asian male hepatitis B carriers over age 40 0.2 0.4-0.6%/ year
Asian female hepatitis B carriers over age 50 0.2 0.3-0.6%/ year
Hepatitis B carrier with family history of HCC 0.2 Incidence higher than without family history
African/North American Blacks with hepatitis B 0.2 HCC occurs at a younger age
Cirthotic hepatitis B carriers 0.2-1.5 3-8%/yr
Hepatitis C cirthosis 1.5 3-5%/yr
Stage 4 primary biliary cirrhosis 1.5 3-0%/yr
Genetic hemachromatosis and cirrhosis 1.5 Unknown, but probably > 1.5%/year
Alpha 1-antitrypsin deficiency and cirrhosis 1.5 Unknown, but probably > 1.5%/year
Other cirhosis 1.5 Unknown
urveillance benefit uncertain
Hepatitis B carriers younger than 40 (males) or 50 (females) 0.2 < 0.2%/yr
Hepatitis C and stage 3 fibrosis 1.5 < 1.5%/yr
Non-cirmotic NAFLD 1.5 < 1.5%/yr

Bruix and Sherman, Hepatology. 2010.
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Table 2. Overall Hepatocellular Carcinoma Incidence Rates in Longitudinal Studies of Patients With Chronic Hepatitis C
Infection According to Clinical Setting and Geographic Area

HCV

No. No. Mean follow-up HCC 95% Confidence
Clinical setting Geographic area  studies References?? patients (y) incidence® interval

Chronic hepatitis? Europe 1 30 329 4.2 0 —

Japan 6 31-36 1451 6.2 1.8 1.50-2.05

Taiwan 1 3787 553 9.2 0.3 0.16-0.46
Compensated cirthosis?  Europe and 13 5, 8, 30, 38-47 1284 45 3.7 3.20-4.17

United States
Japan 7 32,34, 35, 48-51 626 5.8 71 ﬁ

HBV

Table 4. Overall Hepatocellular Carcinoma Incidence Rates in Longitudinal Studies of Patients With Chronic Hepatitis B
Infection According to Clinical Setting and Geographic Area

No. No. Mean HCC 95% Confidence
Clinical setting Geographic area studies References?? patients  follow-up () incidence® interval
Asymptomatic carrier North America 2d 14, 75 1804 16 0.1 0.07-0.14
Taiwan and China 4 37,76-78 18,869 8 0.7 0.61-0.70
Japan 1 79 513 7.3 0.2 0.08-0.39
[nactive carrier Europe 3 80-82 410 16 0.02 0-0.04
Taiwan 1 83 189 8 0.2 0-0.42
Chronic hepatitis" Europe 6 84-89 471 5.9 0.1 0-0.27
Taiwan 2 90-91 461 4.0 1.0 0.36-1.56
Japan 2 31,92 737 5.1 0.8 0.46-1.06
Compensated cirthosis'  Europe 6 8 3840,41,8589 401 5.8 2.2
Taiwan and Singapore 3 76,93, 94 278 43 3.2 94-1
Japan 2 48, 95 306 5.8 43

Fattovich et al., Gastroenterology. 2004.




NAFLD and HCC

e Lower overall HCC incidence of HCC in NAFLD vs. HCV

 However, NAFLD-associated HCC appears to have
different phenotype

— Older, higher proportion of females, more comorbid disease
(metabolic syndrome)

— Less severe liver dysfunction

— Lower AFP production

— Higher post-resection morbidity and mortality
— Equivalent 5 year post-resection survival

Obesity | Overmutriion *Second hif' LI
Sedentary Lifestyle Genat Predisposition et ¢
W o W ) ﬂ) Liver Cancer T
Mormal Liver MNAFLD NASH |:>
2% wesharm pop 2=10% wesham pap ¥ Acute-on-Chronic

appr. 300 millions S0-100 ITl|Il:II1 Cirhasis  Liver Failure

1-3 rrilliars

Michellotti, Nature Gastroenterol Rev. 2013.



Therapeutic Decision-

Making in HCC
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Barcelona Clinic Liver Cancer (BCLC) Scoring System

Performancestatus

' i
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FST 0, Child-Pugh A PST 0-2, Child-Pugh A-B PST =2, Child-Pugh C*
|
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Single <2 cm, Single or 3 nodules 23 cm Multinodular, Portal invasion,

Carcinoma in situ P50 P50 N1, M1, P§ 1-2
|

4 l

‘ Single | ‘ 3 nodules =3 cm

Tumor burden

II Portal pressure/bilirubin ‘

Increased—-‘ Associated diseases ‘

1

Normal Yes .
Technical factors

Resectability, location

- Liver trangplantation i Best supportive
Resection (CLTLDLT) RFI/PEI TACE Sorafenib il

Curative treatment (30-40%) Target: 20% Target: 40% Target: 10%
Median OS =60 mo; 5-yr survival: 40-70% 05: 20 mo (45-14) 08: 11 mo (6-14) 0S: <3mo
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HCC Survival by BCLC Stage

T
14

Mumber at risk
BOLCo &3 63 449
BOLCA 614 B9 267
BOLCE-C 500 1E6 105

BOLCD B
Lancet Oncol 131 53 » 13

2011; 12:654-662 Figure 1: Kaplan-Meier survival curve of the study population acconding to BCLC stages
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History of Liver

Transplantation for HCC
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SURGERY bECEMBER 1963

VOLUME 117
NUMBER 6

HOMOTRANSPLANTATION OF THE LIVER IN HUMANS

T. E. STARZL, M.D,, F.A.CS., T. L. MARCHIORO, M.D., K. N. VON KAULLA, M.D.,
G. HERMANN, M.D., R. S. BRITTAIN, M.D., and W. R. WADDELL, M.D., F.A.C.S.,

Denver, Colorado

AL TREATMENT for several kinds of
ase would be removal of the discased
nd orthotopic replacement with a
homogratt. Patients with primary
na of the liver, congenital atresia of

ducts, and terminal cirrhosis would .

will be described. The first attempt resulted
in failure at the opcrating table. The course
of the second 2 patients establishes the
feasibility of such an operation in humans,
despite the fact that death occurred 22 and
7V4 days after transplantation from pul-



Surg Gynecol Obstet. 1963 December; 117: 659-676.

“Patient 2 was a 48 year old Negro male with Laennec's
cirrhosis and a primary hepatoma, proved by operation at
another hospital 8 days previous to the transplantation
procedure. The tumor and its multiple satellite nodules
Involved all 4 anatomic segments of the liver and had a
localized attachment to the central tendon of the right
hemidiaphragm. Except for the diaphragmatic invasion the
neoplasm was confined to the liver.”

“Patient 3 was a 67 year old white male with progressive
jaundice.... Exploratory operation was performed on 3 June
1963, and an intrahepatic duct cell carcinoma was found
which had obstructed both the right and left main hepatic
ducts.”



Early history of liver transplantation for malignancy

o Earliest experience
— Starzl, Calne, Pichlmyer, Bismuth, SGO 1969
— HCC with few CCA
— Longest survival 16 months

e 1970s-1980s
— Israel Penn Transplant Cancer Registry, Surgery 1991
— Almostuniversal recurrence
— Overall survival in reported series 18-40%

1989 — HCC named contraindication to liver transplantation
by U.S. Department of Health and Human Services
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Vol. 334 No. 11 TRANSPLANTATION IN PATIENTS WITH HEPATOCELLULAR CARCINOMA AND CIRRHOSIS 693

LIVER TRANSPLANTATION FOR THE TREATMENT OF SMALL HEPATOCELLULAR
CARCINOMAS IN PATIENTS WITH CIRRHOSIS

Vincenzo Mazzarerro, M.D., Enrico Recania, M.D., RoserTo Doci, M.D., SaLvaTorRE ANDREOLA, M.D.,
AnprEA PurvirenT, M.D., FEnerico BozzerTi, M.D., Fasrizio MontarTo, M. D., Mario Ammaruna, M.D.,
ALBERTO Morasrro, Pu.D., AND LEANDRO GENNARL, M.D., Pu.D.

*60 patients with unresectable HCC single tumor <5 cm, or multiple tumors with

largest <3 cm; 1 death while waiting, 11 untransplanted, 48 transplants

*Median follow-up 26 months; 3 peri-operative deaths, 8 post-transplant deaths —

only 2 dueto recurrence of cancer _ o
Milan criteria:

1007 .
%_]—;]—;‘_ Solitary tumor, <5 cm
? 60 <3tumors<3cm
(E ¢
= 404
&
0 T T T T T T T T
0 ] 12 18 24 30 36 42 48
A& Maonths after Transplantation

PoTIENTS AT Rzt
45 45 40 =) 27 21 17 =1 [}

MazzaferroV et al; New Engl J Med 1996;334:693-699



http://content.nejm.org/content/vol334/issue11/images/large/04f1a.jpeg

Liver Transplantation for Cancer, USA 1995-2006

mHCC mCCA mHEHE =mHB mOther
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Indications for liver transplantation, 2005-2025

2010 2015 2020

w Cholestatic « HCV .. Alcohol
w Metabolic w Cancer « NASH
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Supply and demand in liver transplantation, 2000-2017
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Acceptable outcomes for HCC in the MELD era

Mazzaferro et al, Liver Transpl 2011;17:5S44-S57

« Meta-analysis of 25 adequate
Stud i eS ai me d at Vali dati ng M i |an Study or Subgroup Hazalr-:gRatio SE_ Weight IV, R:::T:.?;’:CI IV, ::::Tr:zt;é Cl

Non-living donor
C r ite ria (VS atte mptS to expand Adler el al 5 (2008) 07419 0326 47% 2,10 (1.11-3.98)
. Decaens et al.* (2006) 01222 047 7.9%  1.13(081-1.58) —
. Herrera etal." (2008) 0174 035 43%  1.19(0.60-2.36)
M I Ian) Kneteman et al '8 (2004) 0.231 051  26%  1.26(D46-342)
Leung et al.> (2004) 04055 031 50%  1.50(0.82-275)
Mazzaferro et al.2 (1996) 118 037 41% 3.19 (1.54-6.59)
Mazzaferro et al.® (2008) 03507 009 96%  1.42(1.19-169)
Merli et al. 2 (2005) 1.141 029 53%  3.13(1.77553)
Nart et al 3 (2003) 16752 072  15%  5.34(1.30-21.90)
. . . . Ravaioli et al. (2004) 027 0419 74%  1.31(0.90-1.90)
M I Ian Crlterla ConSISte ntly Sotiropoulos et al.'® (2007) 0.131 025  61%  1.14(0.70-1.86)
Xiao et al. & (2009) 0.8544 026 59%  235(141-3.91)
. . Yao et al.# (2002) 07514 048  29%  212(0.83-543)
pre d I Cts L aC C e p t ab I e" Ilve r Zavaglia et al. % (2005) 0.2624 04 37% 1.30 (0.59-2.85)
Zheng et al 5 (2008) 08796 017  7.9%  2.41(1.73-3.36)
Zimmerman et al.** (2007) 11787 035 4.3% 3.25(1.64-6.45)

transplant outcomes — 5 year

Test for overall effect: Z = 5.64 (P < 0.001)

survival of 70%; recurrence

rate < 10% Vakil et al & (2009) 09123 115 06% 249 (0.2623.72)

Yokoi et al.# (2006) 0.0488 009  9.7% 1.05 (0.88-1.25)
Subtotal (95% CI) 16.8% 1.28 (0.86-1.89)

Heterogeneity: t* = 0.06; »*=4.01, df = 2 (P =0.13); [*=50%
Test for overall effect: Z=1.20 (P = 0.23)

Total (85% CI) 100.0%  1.68 (1.39-2.03)
"

Transplants OutSIde Of Mllan Heterogeneity: = 0.09; *= 51.81, df = 18 (P < 0.001); *=65% 'n,m?z 055 : é gmf

Test for overall effect: Z = 5.45 (P < 0.001) Favours QUT Favours IN

Test for subgroup differences: x*=12.90, df = 1 (P < 0.001). /*=92.3%

. . . I .
C r Ite rl a C O I lS IS te I lt y aS S O C I ated Figure 2. Meta-analysis of the 18 studies comparing the overall survival of patients with HCC meeting the MC and patients with
HCC exceeding the MC at the time of the explant pathology examination. The studies arc stratified by the graft type (deccased or

ith inferior survival

— Higher grade tumors
— Higherrates of VI
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Challenges Iin OLT for HCC: Understaging

M Milan eriteria HCC (n-67)

i1 Under staged HCC (n=51)
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Months after liver transplant

Shah et al, Transplantation 2006;81:1633-1639.
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Downstaging and Bridging

Therapies for HCC
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Bridging or Downstaging?

Surveillance
imaging q 3
months

Bridging

Progression
beyond
Milan

| Downstaging

Candidaté for liver
transplant outside
Milan criteria
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Management of HCC patients waiting for transplant

“Bridging” therapies of controversial benefit,
but appear to benefit patients within Milan

criteria expected to wait > 6 months
— Majno et al, Liver Transpl 2011;17:598-S108.

No definitive studies on preferred modality of
bridging therapy — TACE vs. RFA vs. Y?°
radioembolization vs. ...

Progression beyond Milan on serial imaging
(g 3 months) should be a contraindication to
transplant
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Downstaging HCC to Milan

Extrahepatic disease and vascular invasion remain
contraindications

Should there be “maximum entry criteria” ?
— Single lesion 8 cm

— 2 or 3 lesions each 5cm with the sum of the maximal
tumor diameters of all lesions 8 cm

— Only single center data
Should downstaging technique be standardized?

How do you measure response?
— RECIST criteria

— Only viable tumor(s) considered; tumor diameter
measurements should not include the area of necrosis
from tumor-directed therapy Lieqranspi2010;

. ) 16:249-251
— |If there is more than one area of residual tumor
enhancement, then the diameter of the entire lesion Hepatology 2016;
should be counted toward the overall tumor burden 63:1014-1025
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Ablative therapies for HCC

Ultrasound

e Percutaneous e
ethanol ablation

 Radiofrequency
ablation

e Microwave Radio-

frequency

d b I ati on \, ablation

probe
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Radiofrequency ablation

High frequency
alternating current
from probe placed
Into tumor.

lonic agitation leads
to heating and

Necrosis.

May have limited
efficacy near large
blood vessels (“heat
sink™).

Slow...
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RFA and PEIl for HCC

TABLE 4. Characterstics of Randomized Controlled Trials Comparing Radiofrequency Ablation to Percutaneous Ethanol
Injection for the Treatment of Hepatocellular Carcinoma

Complete
Sample Size CTP Class A/B Necrosis Rate (%)
First Author Year RFA PEI Tumors RFA PEI RFA PEI J-year OS5 Rate
Lencioni'>> 2003 52 50 Milan criteria A5/7 15/15 9] 82 RFA: 98%
PEL: 88%
Lin!% 2004 52 52 1-3 lesions <4 cm A1/11 19/12 06 %8 RFA: 74%
PEL: 48%
Lin!"7 2005 62 62 1-3 lesions <3 cm 46/16 47/15 96 %8 RFA: 74%
PEL: 51%
Shiina'*® 2005 118 114 Milan criteria 85/33 £5/29 100 100 RFA: 81%
PEL: 67%
Brunello!*® 2008 70 69 1-3 lesions <3 cm 56/44 56/44 05 65 RFA: 63%
PEL: 59%

CTP indicates Child-Turcotte-Pugh; OS, overall survival; PEL percutancous ethanol impection; BFA, mdiofrequency ablation.

Rahbari Ann Surg. 2011
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Microwave ablation

Higher frequency
radiofrequency energy

Creates electromagnetic
field with greater heating

Energy does not respect

boundaries (vessels), so no
“heat sink”

Able to address larger
lesions (up to 4 cm)

Faster application
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RFA vs MWA?

e Limited data for comparison
 Lancet Gastro & Hepatol 2018;3(5):317-325.
— Phase 2 randomized clinical trial; N=152
— Primary outcome 2 year recurrence, tumors<4 cm
— RFA 12% vs MWA 6%, RR 1.62, P=0.27
— Slightly better outcomes at 3-4 cm with MWA

 Advantages of speed and slightly more versatility with
larger tumors favors MWA
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Hepatic artery based therapies for HCC
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Transarterial chemoembolization (TACE)

Most well-established therapy for
multifocaland/or locally advanced
HCC

Demonstrated survival benefit (~11
months) in locally advanced HCC e
(non-transplant). T enters -

thraugh

skin intg ,
femaoral
artery ~ | ;
i Tl
¥ i

Multiple studies reporting use prior
to liver transplantation:
Average of 2 sessions required s

administerad

Rare decompensationin Childs i cacinama "¢

[
Chema-
Hepatic

through catheter

A and B patients

No changein post-transplant
survival

Downstaging effective in ~60%
of patients
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TACE in selection of HCC patients for transplant
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Figure 2. Survival of 96 patients enrolled in the TACE pro-
tocol. The differsnce in S-year survival between downstaged Dﬂ}ls
(transplanted) patients and patients not responding to TACE

is highly significant (P < 0.0001). (Survival is calculated from
Five bon g of TACE treatment.) Solid line o ol pa- Figure 4. Postiransplant freedom from recurrence. TACE

tients included in the analysis. Dotted line denotes patients without progression (denocted by solid line) during waiting
not responding to TACE. Dashed line denotes transplanted pa- time vs. TACE with progression (denoted by dashed line) dur-
tients. Cross denotes censored. ing waiting time. Cross denotes censored.

Ottoet al, Liver Transp/2006;12:1260-1267
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Transarterial radioembolization (TARE)

. Hlcod U\sa;g&&r_ﬂ-_.u.:.d._
i o ", :
o5 S8 Microsphares

Transarterial injection of Y*° coated
microspheres

Demonstrated survival benefit in
Childs A/B patients with HCC (non-
transplant).

Tumour

Demonstrated survival benefit in
Childs A patients with PVT

Time (maontha)

Ovaerall survival

B

Rare severe toxicities

ssion probability (%)
-

H
Survival probability (%)

Progre:
m
o

Salem et al, Gastro2010;138:52-64.

10 20
Time {months)
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TARE prior to liver transplantation

* Well-tolerated with
minimal tOXiCity/d ro pOUt Table 2: Treatment characteristics

TACE Y0
Characteristic N (%) N=43 N=43 p-Value

Mean number of treatments (rangel 2.0{1-5) 1.811-6)

Ap pea rs to be more Median number of treatments (95% Cl) 2{1-2) 101-2) U-_21

Treatment type Lobar 19 {44} 23(53) 0.52
Selective 24 |56) 20(48)

effect ive i n t reat ment Of Median activity delivered to treatment site 1.6110.54-2.97)

range) (GBal
Median dose administered to treatment

more advanced HCC St tangel Gy : 10.2(63-264

Mean number of days hospitalized (range) 301-11) 0f-,-

(larger tumors > 5 Cm’ M?;Ibl.:: El]mner of days hospitalized 201-2) 0f,-
multifocal tumors)

Response to TARE predicts T
low recurrence risk post- Tace ve0

Characteristic N =35 N=43 p-Value

transplant o . e ol o

26(61)
17148) 16(37)
5{14) 112)
Median time to WHO PR (95% CI) {manths) 10.9(7.3, 4.2(3.3-649)
EASL 6117) 20{47)
19154) 17 (39)
9126) 6(14)
143) 0

Lewa ndOWSk| et a |’ American Median time to EASL PR (95% Cl} (months) 1.811.4-3.3) 1.3(1.1-2.4)

Median time to EASL CR (95% Cl) imonths) L 6.114.2,-

JO urnal Of Transplan ta tion Eﬂ:glinaﬁx;it;%eﬁgs u:[fnstaging (95% Cl) (months) ] ]—:ig - 3;2? :??BE—B.I]
CR = complete response; PR = partial response; SD = stable disease; PD = progressive disease.
2009;9: 1920-1928
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Stereotactic Body Radiotherapy (SBRT)

High dose focused radiation
given over 3-5 sessions

May be dose adjusted to
minimize liver-specific toxicity

Effective alternative for local
control for tumors that cannot
be ablated (location etc.)

Limited reports of successful
bridging to liver
transplantation
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Neoadjuvant chemotherapy for HCC

Sorafenib — tyrosine kinase inhibitor

SHARP trial showed improved
survival for patients with advanced
HCC; Bruix et al, New Eng J Med
2008;358:378-390

No evidence of improved survival in
patients who receive sorafenib after
liver transplantation for HCC.

No definitive studies of using
sorafenib PRIOR to transplant for
downstaging or bridging therapy.
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Outcomes of liver

transplantation for HCC
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Acceptable outcomes for HCC in the MELD era

Mazzaferro et al, Liver Transpl 2011;17:S44-S57

Loy Hazard Ratio Hazard Ratio

Meta-analysis of 25 adequate g
Studies aimed at Validating Milan i:u::;;:n;h::‘r:rup Hazard Ratio SE  Weight IV, Random, 95% CI IV, Random, 95% CI

Adler et al.5* (2008) 0.7419 0.326 4.7% 2.10(1.11-3.98) =
A A .‘8 . . % " ¥ =1.: —
criteria (vs. attempts to expand e M R T T B <k

Kneteman et al.'s (2004) 02311 0.51 26% 1.28 (0.46-3.42)

M 1 | Leung et al.% (2004) 04055 031  50%  1.50(0.82-2.75)
I an Mazzaferro et al # (IQQG] 1.16 037 41% 3.19(1.54-6.59)
Mazzaferro et al.2 (2008) 0.3507 0.09 96% 1.42(1.19-1.69)

Merli et al.*2 {2005) 1.141 0.29 5.3% 3.13(1.77-5.53)

Nart et al.* (2003) 1.6752 072 15% 534 (1.30-21.90)

Ravaioli et al.?% (2004) 0.27 0.19 T4% 1.31(0.80-1.90)

- - - - Sotiropoulos et al.'® (2007) 0.131 0.25 B8.1% 1.14 (0.70-1.86)

M |Ian Crlterla cons |Ste ntly Xiao et a7 (2008) 08544 026 58%  2.35(1.413.91)
Yao et al # (2002) 0.7514 048 2.9% 2.12(0.83-5.43)

Zavaglia et al % (2005) 0.2624 04  37% 1.30 (0.59-2.85)

pre d I Cts b aC C e ptable " Ilve r Zheng et al.5% (2008) 08796 017 79%  2.41(1.73-3.36)

Zimmerman et al.% (2007) 11787 035  43% 3,25 (1.64-6.45)
Subtotal (95% CI) 83.2% 1.76 (1.45-2.15)

transplant outcomes — 5 year Hetarogeneil: * = 0.08; 1= 3489, df = 15 (P = 0,008} '= 57%

Tost for overall effect: Z = 5.64 (P < 0.001)

survival of 70%; recurrence rate

Todo et al.™ (2004) 05128 023  65%  1.67(1.06-2.62)

< 100/ Vakili et al & (2009) 0.9123 115  06% 249 (0.26:23.72)
(0} Yokoi et al.% (2006) 00488 009  97%  1.05(0.88-1.25)

Subtotal (95% CI) 16.8%  1.28 (0.86-1.89)

Heterogeneity: 7* = 0.06; »*=4.01, df = 2 (P =0.13); = 50%
Test for overall effect: Z = 1.20 (P = 0.23)

. . Total (95% Cl) 100.0% 1.68 (1.39-2.03)
[ransplants outside of Milan vcrmanicmra s T I YT 3 I S
Test for overall effect: Z = 5.45 (P < 0.001) Favours OUT  Favours IN
. . . - Test for subgroup differences: x*=12.90, df = 1 (P < 0.001). F=92.3%
criteria consiste ntly associated Fgure 2. M analysisof e 19 st comparing e overll sl o ptents i HCC e the MC and paticts i
HOC exceeding the MC at the time of the explant pathology examination. The studies are stratified by the graft type (deceased or
- th - f - . I living domorj

— Higherrates of VI
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Liver Transplantation for Hepatocellular Carcinoma: Expansion of
the Tumor Size Limits Does Not Adversely Impact Survival

FRANCIS Y. YAD,'S LinDa FERRELL, Y NATHAN M. Bass ! JEssica ]. WaTsoN,? PETER BACCHETTL ALAN VENOOK, !
Namcy L. AscHER,** AND JoHN P. RogerTsh?

UCSF Criteria
— Solitary tumor < 6.5 cm

OR

-
-
=
E
=1
L
E
l
!
=
E
B
=
3
"
[
i

< 3 tumors
Largest<5cm
Total tumor diameter< 8 cm

No vascular invasion
AFP < 500 if initiaIIy > 500 Hepatology 2001;33:1394-1403
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Transplant outcomes by selection criteria

Table 1 | Liver transplantation criteria for patients with hepatocellular carcinoma

Transplantation criteria

Milan criteria™

+ Single tumour =5cmor 3 tumours all £3cm

UCSF criteria™

* Single tumour =6.5cm or 3 tumaours all

=4 Scmwith TTD =8 cm

Up-to-T criteria’®

# The sum of the maximum tumour diameter

and number <7

Total Tumour Volume (TTW)
# Total tumour volume =115 cm’
* AFP =400 ng/mL

Extended Toronto Criteria (ETC)™

# Mo limit in size and number

# Mo vascular invasion

* Mo extrahepatic disease

# Mo cancer-related symptoms

* Biopsy of largest tumour not poorly

differentiated

Kyoto Criteria™

# Number =10 tumours
# Sire =5cm

s DCP =400 maALmL

Intention-to-treat
survival

M/

MSA

* Beyond Milan but
within TTV/AFP
* 53 8% 4 years

* Bevond Milan but
within ETC
 55% 5years

Diseasa-free survival
92% 4 years

90.9% 5 years

* Bevond Milan but within
Up-to-T
 G4.1% 5years

* Beyond Milan but within TTV/}
AFP
* 5% 4 years

* Bevond Milan but within ETC
= 30% 5 years

# (Cumulative risk of recurrence

* Beyond Milan but within Kyo
* 30% 5 years
# [Cumulative risk of recurrenc

Post-transplantation
survival
B5% 4 years

BO.9% Swvears

# Beyvond Milan but
within Up-to-7
# 71.0% S years

# Beyvond Milan but
within TTV/AFP
* 74 6% 4 vears

# Beyvond Milan but
within ETC
» G8% 5 years

# Beyvond Milan but
within Kyoto
* 65% 5 years

AFP a-fetoprotein; DCF, des-y-carbosyprothrombin, TTD, total tumouwr diameter; UCSE, University of California 3an Francisco.

Comments

Bazed only on size
and number

Based only on size
and number

Based only on size
and number

Size and number
and biological

marker [(AFP)

Mo size and number
limit but biclogical
behaviour
icancer-related
SYIMpPLOMmS

and tumaur
differentiation}

Size and number
and biological
marker

Sapisochin et al., Nature Reviews Gastro Hepat 2017;14:205-217
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Challenges in OLT for HCC: Understaging

Shah et al, Transplantation 2006;81:1633-1639.

M Milan criteria HCC (n-67)

i 1 Under staged HCC (n=51)
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Months after liver transplant

FIGURE 2. Recwrence-free survival comparing patients whe were within Milan criteria and appropriately staged (n=8T)
or understaged (n==51) after LT for HCC.
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LT for HCC: Impact of Underlying Liver Disease

Percentage of Patients Alive

' ' ' '
1] 1 -] b
Years After Liver Transplantation

Mo af Risk 18,005 5,888 579 2,781

Mo HGGC, MELD=20 HCE, MELD<20

Mo HCC, MELDE20 HEE, MELDE20

Figure 2. Kaplan-teier curves of survival after liver trangplantation in
2002-2007, preserted according to presence of HOC® and MELD
lewvel. *Limited to patients with tumors =2 cm who obtained an "HCC-
MELD-exception” from the MELD-based allocation system.

loannou et al, Gastroenterology 2008;134:1342-1351.
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Living Donor LT for HCC

Outcomes of LDLT for non-HCC diagnoses are equivalent to
slightly better than DDLT

LDLT for HCC associated with slightly higher recurrence rate
In published studies:

— differences in pre-transplant therapies (such as
decreased use of liver-directed therapy)

differences in patient selection (potential tendency to

consider patients beyond Milan criteria for LDLT)

expedited transplant via LDLT such that a period of
observation of tumor behavior does not occur

Utilization of 3-6 month observation period prior to LDLT may
decrease risk of early recurrence

Olthoff KM et al. Liver Transpl 2011;17(7):789-797.
Fisher RA et al. Am J Transplant 2007;7(6):1601-1608.
Kulik LM et al. Am J Transplant. 2012;12(11):2997-3007.
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HCC: Treatment Options Outside of Transplant

Transplantation of patients with HCC beyond Milan or UCSF
criteria may be associated with increased recurrence and
decreased survival.

Bridging therapies appear to be effective in controlling HCC in
patients with waiting time > 6 months.

Bridging and downstaging therapies should be catered to patient
and tumor factors

— MWA, TACE/TARE, SBRT

Outcomes post-transplant should target recurrence rate of < 10%
and 5 year survival 75%
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Thank you
Chris Sonnenday
Email: csonnend@umich.edu
Twitter: @HPB_Txp_Surg
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