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Carcinoma in situ
| !
! !
Single 3 nodules <3cm
‘ !
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A Over 50% Of HCC patlents Intermediate stage (B)  Advanced stage (C)

Multinodular, PST 0  Portal invasion, N1,M1, PST 1-2

are intermediate or
advanced stage

I Should every intermediate
stage patient get TACE?

I Should every
advanced stage patient
get sorafenib?

TACE Sorafenib

? ?

A There may be room for
a more individualized
treatment strategy






Transarterial Chemoembolization

Conventional TACE

A Chemotherapy (doxorubicin or cisplatin)
emulsified with ethiodized oil is administered
into tumor-bearing artery

I Selective killing of tumor, which is supplied
only by the hepatic artery

T Normal liver survives, due to dual blood
supply with portal vein

A Proven by RCTs to improve survival in
intermediate HCC 3-year survival:

26-29% with TACE

T Patient selection: ECOG 0-2, Child A or B, no 3-17% with supportive care

extrahepatic spread

Meta-analysis:
2-year mortality significantly
reduced with TACE (OR 0.54)

I Repeated treatments often necessary
A Post-embolization syndrome

I Pain, nausea, low-grade fever, fatigue

I 1-2 day hospitalization

Camma C, et al. Transarterial chemoembolization for unresectable hepatocellular carcinoma:meta-analysis of randomized controlled trials.
Radiology. 2002.



Transarterial Chemoembolization

Drug-eluting Bead TACE

A Similar to conventional TACE, but
beads rather than ethiodized oll
carry the chemotherapy

I Simultaneous chemotherapy
and embolization

I Small beads = more effective
tumor kill (?)

I Slower elution = fewer systemic
side effects (?)

LC Bead microspheres
are compress|
visibly-tinted

N-fil Hydrogel
cro eres

ible,

Candiovase Intervent Radiol (2010) 33:41-52
DOT 10 1007/s00270-09-97 11-7

CLINICAL INVESTIGATION

Prospective Randomized Study of Doxorubicin-Eluting-Bead
Embolization in the Treatment of Hepatocellular Carcinoma:
Results of the PRECISION V Study

Johannes Lammer - Katarina Malagari - Thomas Vogl - Frank Pilleul - Alban Denys -
Anthony Watkinson - Michael Pitton - Geraldine Sergent - Thomas Pfammatter -
Sylvain Terraz - Yves Benhamou + Yves Avajon + Thomas Gruenberger - Maria Pomoni -
Herbert Langenberger « Marcus Schuchmann * Jerome Dumortier « Christian Mueller
Patrick Chevallier - Riccardo Lencioni - On Behalf of the PRECISION V Investigators
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Transarterial Radioembolization

Y90

A Transarterial administration of radioactive
microspheres (Yttrium-90)

I Very high local radiation dose
(100-1000 Gy or more)

I 40x higher dose to tumor than external
beam radiation

I Not dependent on flow occlusion

A Two-step procedure
I Initial mapping angiogram

A Check for arteries in treatment area going
to stomach or bowel

A Test dose of Tc-MAA to measure shunt
fraction to lungs

I 1-2 weeks later, Y90 delivery performed
A Mild side effect profile
I Less post-embolization syndrome

I Can treat entire lobe at one time (large
lesions, multiple lesions)

I Fully outpatient procedure

Salem, et al. Radioembolization results in longer time-to-progression and reduced toxicity compared with chemoembolization in patients with
hepatocellular carcinoma. Gastroenterology. 2011.



Transarterial Radioembolization

Radiation Segmentectomy

A Superselective Y90 delivery into one
hepatic segment

A Radioembolization was traditionally
performed in lobar fashion
I Large tumors

I Multifocal disease

A Radiation segmentectomy can be
employed in treatment of localized
tumors

I Deliver entire lobar dose into one
segment (ablative dose)

I Radiation damage is limited to the
segment treated

A High complete response rates with
low toxicity






Conventional TACE

The Latest Data

HEPATOLOGY AASD|
HEPATOLOGY, VOL. 64, NO. 1, 2016 HEPATOBILIARY MALIGNANCIES 100 7 About 1/3 of patients do poorly
90 - with TACE (<1 year survival)
Lipiodol Transarterial 60
Chemoembolization for Hepatocellular 70

About 1/3 of patients do OK
with TACE (1-5 year survival)

Carcinoma: A Systematic Review of

Efficacy and Safety Data

Riccardo Lencioni,' Thierry de Baere,” Michael C. Soulen,® William S. Ri.]].ing,‘ and Jean-Francois H. Geschwind® 30 -

About 1/3 of patients
do very well with
TACE (>5 year

A 101 articles including over Smonhs  lyewr | 2yeas | dyeas  Syeas
10,000 patients Fig. 2. OS rates after lipiodol TACE for HCC. Data based on a
syst_ematic review of 101 clinical studies including 10,108
A Obijective response rate 52.5% subjects. Bars show 95% Cls

A Overall survival 70% at 1 year,
32% at 5 years

A Median OS was 19 months
A Mortality rate 0.6%



Conventional TACE

Predictors of 5-year survival

Largest tumor size
A Upto2cm=39%
A 2.1-3cm =28%
A 3.1-5cm=23%

A >5cm=16%

Number of lesions
A 1=33%
A 2-3 = 24%

A 4 or more = 16%

PV invasion
A None = 28%
A Branch = 12%

A Main = 0%

TACE outcomes are poor in 3 groups
A Very large tumors
A Widely multifocal disease

A Portal vein invasion

Takayasu K, et al. Prospective Cohort Study of Transarterial Chemoembolization for Unresectable Hepatocellular Carcinoma in 8510 Patients.

Gastroenterology. 2006.




Drug-eluting Bead TACE

The Latest Data

Randomised controlled trial of
doxorubicin-eluting beads vs conventional

chemoembolisation for hepatocellular
carcinoma

R Golfieri!, E Giampalma', M Renzulli*', R Cioni?, | Bargellini?, C Bartolozzi?, A D Breatta®, G Gandini®,
R Nani*, D Gasparini®, A Cucchetti®, L Bolondi® and F Trevisani® on behalf of the PRECISION ITALIA
STUDY GROUP?

177 patients randomized to DEB-TACE or cTACE

CTACE -+t ogenennn
DC bead —{F+—

No difference in objective response rates P=0.949

Proportion surviving

. . . . 0.4 4
A No difference in median survival

T 28 months for cTACE o

I 29 months for DEB-TACE ) ’ 6 T 18 ou
Months after T ACE procedure
A Significant adverse events rare in both

groups (<7%)
i Abdominal pain more frequent with cTACE

A Conventional TACE and DEB TACE are equivalent



Transarterial Radioembolization
The Latest Data

yttrium-90 resin microspheres compared with sorafenib in
locally advanced and inoperable hepatocellular carcinoma
(SARAH): an open-label randomised controlled phase 3 trial

ValérieVilgrain, Helena Pereira, Eric Assenat, Boris Guiu, Alina Diana llonca, Georges-Philippe Pageaux, Annie Sibert, Mohamed Bouattour,
Rachida Lebtahi, Wassim Allaham, Hé&ne Barraud, Valérie Laurent, Elodie Mathias, fean-Pierre Bronowicki, Jean-Pierre Tasu, Rémy Perdrisot, A Overall survival
Christine Silvain, René Gerolami, Olivier Mundler, Jean-Francois Seitz, Vincent Vidal, Christophe Aubé, Frédéric Oberti, Olivier Couturier,

; ) ’ - - N 1007
Isabelle Brenot-Rossl, Jean-Luc Raoul, Anthony Sarran, Charlotte Costentin, Emmanuel itti, Alain Luciani, René Adam, Maité Lewin, — SIRT
Didier Samuel, Maxime Ronot, Aurelia Dinut, Laurent Castera, Gilles Chatellier, on behalf of the SARAH Tridl Group* —— Sorafenib
459 patients in 25 French centers 80-
I 237 treated with single SIR-Spheres treatment _
°_3 60
i 222 treated with sorafenib 400 mg BID 2
Objective response rate better for Y90 (19% vs 12%) Z 40-
Overall survival not significantly different
(8 vs 9.9 months) 207
SAE more common with sorafenib (63% vs 41%) p=0.18
T § L b & B % &
Y90 produces better response rate, better QoL and Time since randomisation (months)

fewer SAE than sorafenib



Transarterial Radioembolization

The Latest Data

>y ® Efficacy and safety of selective internal radiotherapy with
" yttrium-90 resin microspheres compared with sorafenib in

locally advanced and inoperable hepatocellular carcinoma
(SARAH): an open-label randomised controlled phase 3 trial

ValérieVilgrain, Helena Pereira, Eric Assenat, Boris Guiu, Alina Diana llonca, Georges-Philippe Pageaux, Annie Sibert, Mohamed Bouattour,
Rachida Lebtahi, Wassim Allaham, Hé&ne Barraud, Valérie Laurent, Elodie Mathias, fean-Pierre Bronowicki, Jean-Pierre Tasu, Rémy Perdrisot,
Christine Silvain, René Gerolami, Olivier Mundler, Jean-Francois Seitz, Vincent Vidal, Christophe Aubé, Frédéric Oberti, Olivier Couturier,
Isabelle Brenot-Rossl, Jean-Luc Raoul, Anthony Sarran, Charlotte Costentin, Emmanuel itti, Alain Luciani, René Adam, Maité Lewin,

Didier Samuel, Maxime Ronot, Aurelia Dinut, Laurent Castera, Gilles Chatellier, on behalf of the SARAH Tridl Group*

A 459 patients in 25 French centers _ _ _ .
LI mtatilonse
I 237 treated with single SIR-Spheres treatment |

I 222 treated with sorafenib 400 mg BID 45% of patients had
. revious failed TACE
A Obijective response rate better for Y90 (19% vs 12%) :

A Overall survival not significantly different 33% of patients had main
(8 vs 9.9 months) portal vein invasion

A SAE more common with sorafenib (63% vs 41%) Centers were not skilled or

ienced with Y90
A Y90 produces better response rate, better QoL and expenRengeai

fewer SAE than sorafenib



Transarterial Radioembolization

The Latest Data

HEPATOLOGY EAASLD

HEPATOLOGY, VOL. 00, NO. 00, 2017 A

BCLC B
Censored Overall Survival

Institutional Decision to Adopt Y90 as
Primary Treatment for Hepatocellular
Carcinoma Informed by a 1,000-Patient

P =0.037

Child Pugh Class

Survival probability (%)

— B
15-Year Experience
Riad Salem ©,'* Ahmed Gabr (9,' Ahsun Riaz," Ronald Mora," Rehan Ali," Michael Abecassis &, Ryan ll.‘ltkcy,.1
Laura Kulik,* Daniel Gangcr,‘ Steven Flamm,® Rohi Amssi," Bassel Atassi," Kent Sato," Al B. Benson,” Mary F. Mulcahy,l
Nadine Abouchaleh," Ali Al Asadi,' Kush Desai," Bartley Thomburg,.1 Michael Vouche," Ali Habib," Juan Caicedo,’
Frank H. Miller,” Vahid Yaglmmi,s Joseph R. Kallini,' Samdeep Mouli,! and Robert J. Lewandowski'™ 0 t 12 t 24 t 36 t 48 t 60 t 72 t 84 t 9'6 t 1:)8
Time (Months)
A Largest cohort of HCC patients treated with Y90
A 152 patients were BCLC B (intermediate HCC) A Censored Overal Suniva
I Median survival 25 months if Child class A
I Median survival 15 months if Child class B 2 P <0000t
g Child Pugh Class
. [ e A
A 541 patients were BCLC C (advanced HCC) : —&
=

I Median survival 15 months if Child class A

I Median survival 8 months if Child class B

0 12 24 36 48 60 72 84 96 108 120 132 144
Time (Months)




Transarterial Radioembolization

The Latest Data

HEPATOLOGY EAASLD

HEPATOLOGY, VOL. 00, NO. 00, 2017

Institutional Decision to Adopt Y90 as
Primary Treatment for Hepatocellular
Carcinoma Informed by a 1,000-Patient
15-Year Experience

Riad Salem ©,'* Ahmed Gabr (9,' Ahsun Riaz," Ronald Mora," Rehan Ali," Michael Abecassis &, Ryan ll.‘ltkcy,1

Laura Kulik,* Daniel Gangcr,‘ Steven Flamm,® Rohi Amssi," Bassel Atassi," Kent Sato," Al B. Benson,” Mary F. Mulcahy,l
Nadine Abouchaleh," Ali Al Asadi,' Kush Desai," Bartley Thornburg,1 Michael Vouche," Ali Habib," Juan Caicedo,’

Frank H. Miller,” Vahid Yaglmmi,s Joseph R. Kallini,' Samdeep Mouli,! and Robert J. Lewandowski'™

A Largest cohort of HCC patients treated with Y90
A 152 patients were BCLC B (intermediate HCC)
I Median survival 25 months if Child class A
I Median survival 15 months if Child class B
A 541 patients were BCLC C (advanced HCC)
I Median survival 15 months if Child class A

I Median survival 8 months if Child class B

BCLC B

Y90 median survival 15-25 months

Compare to 19 months for TACE

BCLC C

Y90 median survival 8-15 months

Compare to 8-10 months for sorafenib



Transarterial Radioembolization

The Latest Data

A

A 185 patients with HCC and PVT treated with Y90

I 42% main PVT, 23% segmental, 35% branch
A Median survival 13.9 months for CP-A, 6.9

months for CP-B7

A Some patients had long-term survival 57
A Low toxicity
A Lobar vs. branch PVT similar
A Y90 is effective for CP-A patients with HCC

and PVT



