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Hepatocellular Carcinoma

WORLDWIDE

The #2 Cancer Killer



Age-Adjusted U.S. Mortality Rates
By Cancer Site
All Ages, All Races, Male
1975-2010
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Hepatocellular Carcinoma

HEPATITIS C VIRUS



Hepatocellular Carcinoma

! Geographic area AAIR Risk factors Alcohol
M/F HCV HBV (%)

Europe .7/23  60-70 10-15 20
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"Updated from Llovet et al. [99). according to IARC data [4] AAIR, age-adjusted
incidence rate.
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Hepatocellular Carcinoma
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EASL-EORTC Clinical Practice Guidelines: Management
of hepatocellular carcinoma

European Association for the Study of the Liver®,
European Organisation for Research and Treatment of Cancer
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Survelllance

High risk groups must undergo
surveillance imaging

Cirrhotic patients, Child-Pugh stage A and B*
Cirrhotic patients, Child-Pugh stage C awaiting
liver transplantation™*

Mon-cirrhotic HBV carriers with active hepatitis or family
hiEt[}lr':lf' of HCC

Non-cirrhotic patients with chronic hepatitis C and advanced
liver fibrosis F3****
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Survelllance

Ultrasound every 6 months

Multiphasic CT or MR

A



Diagnosis

Page: 50 of 84

IM: 226 SE: 10000

Mass/Nodule on US
¥

4-phase CT/dynamic
contrast enhanced MRI

1 or 2 positive techniques™
HCC radiological hallmarks**

Biopsy

4-phase CT or dynamic
contrast enhanced MRI

1 positive technique:
HCC radiological hallmarks™
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Barcelona-Clinic Liver Cancer (BCLC)

PST =2, Child-Pugh C*

Terminal stage (D)

Curative treatment (30-40%
Median OS5 >80 mo; 5-yr survival: 40-70%
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Barcelona-Clinic Liver
Cancer (BCLC) Staging

0 A B C D
Very Early Intermed Advanced Terminal

m

arly

| Single Multifocal Invasion Child C
Single 3 <3cm Mets ECOG
<2cm Symptoms 3,4



HCC
] i 1
Stage 0 Stage A-C Stage D
PSET 0, Child-Pugh A PST -2, Chid-Pugh A-B PST =2, Child-Pugh C*
| Very eary stage () | | Early stage (A) | |Int9rrnadiate stage |:EI;|| | Advanced stage (C) | | Terminal stagea (D)
Single <2 om, Single or 3 nodules £3 cm, Multiredular, Portal invasion,
Carcinoma in s P50 PSSO M1, M1, PS5 1-2
|
1 R
| Single | | 3 nodules =3 cm |

l

| Portal pressura/bilirubin |

Increasad —-| Associatod disoasos |

= #1 o r

: Liver transplantation ) : Bast supportive
Resection (CLTALDLT) RF/PEI TACE Sorafanib care
Curative treatment (30-40%) Target: 20% Target: 40% Target 10°7%
Meadian OS >80 mo; 5-yr survival: 40-70% 0S5: 20 mo (45-14) 03: 11 mo (6-14) 05: =3 mo
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HCC
] i 1
W Stage A-C Stage D
P 0, Child-Pugh A PST -2, Cl'iid-F'ugh AB PST =2, Child-Pugh C*
| Very eary stage () | | Early stage (A) | |Int9rrnadiate stage |:EI;|| | Advanced stage (C) | | Terminal stagea (D)
Single <2 om, Single or 3 nodules £3 cm, Multiredular, Portal invasion,
Carcinoma in s P50 PSSO M1, M1, PS5 1-2
|
1 R
| Single | | 3 nodules =3 cm |

l

| Portal pressura/bilirubin |

Increasad —-| Associatod disoasos |

: Liver transplantation ) : Bast supportive
Resection (CLTALDLT) RF/PEI / TACE Sorafanib care
y A
Curative treatment (30-40%) Target: 20% Target: 40% Target 10°7%
Meadian OS >80 mo; 5-yr survival: 40-70% 0S5: 20 mo (45-14) 03: 11 mo (6-14) 05: =3 mo
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Early

RESECTION

Solitary Tumors
Very Well Preserved Liver Function



Early

LIVER TRANSPLANTATION

Solitary Tumors <5 cm
<3 Nodules = 3 cm
Advanced Liver Dysfunction



]

Stage 0

PET 0, Child-Pugh A

Stage A-C

PST 0-2, Chid-Pugh A-B

1

Stage D

PST =2, Child-Pugh C*

!

| Very eary stage () | | Early stage (A) |

Single <2 om, Single or 3 nodules £3 cm,

Carcinoma in s Fs0
|

'

'R

Single

| 3 nodules =3 cm |

l

| Portal pressura/bilirubin |

Increasad —-| Associatod disoasos
Y

!

i

|Int9rrnadiate stage |:EI;|| |Ad\ranl::ad stage (C) || Terminal stagea (D)

Muttinodular,
PSSO

Portal invasion,
N1, M1, PS5 1-2

r

Resection

Liver transplantatio )
{CLTILDLT) in]

TACE

Sorafenib Best supportive
carn

Curative treatment (30-40%)

Meadian OS >80 mo; 5-yr survival: 40-70%

Target: 20%
05: 20 mo (45-14)

Target: 40% Target 10°7%
03: 11 mo (6-14) 05: =3 mo
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Early

RADIOFREQUENCY ABLATION

Early Stages
Not Suitable for Surgery



Radiofrequency Ablation

Heat destroys cells
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Intermediate

Ii d-Pugh
Vary eary stage (0) Terminal stage (D)

M Single or 3 no
P50

l

. n Bast supportive
LTILD ’ care

a
035: 20 mo (45-14)
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Intermediate

TRANSARTERIAL
CHEMOEMBOLIZATION

Multinodular
Unresectable



TACE

Chemotherapeutic agents
Embolization with particles



TACE
CISPLATIN
DOXORUBICIN
MITOMYCIN C

VEHICLE






Tumaor
Hepatic artery

-.1 +— Liver
I
IJ ]

Celiac artery

. Aorta
lliac artery

Catheter

Hepatic Artery Chemoembalization

(&) Society of Interventional Radiclogy, www.SIRweb.org
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TACE

META-ANALYSIS OF 7 RCT

Overall Survival 20 mo vs 16 mo
Cisplatin or doxorubicin

Hepatology 2003; 37: 429-442
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CONTRAINDICATIONS

Child-Pugh B8, B9, or C
Macrovascular invasion
Extrahepatic spread

ancer symptoms




TACE

COMPLICATIONS

Acute hepatic failure (7.5%)

Ascites (8.3%)
Post-embolization syndrome-extended stay (4.6%)
Liver abscess (1.3%)

Upper Gl bleeding (3%)

Acute Renal Falilure (1.8%)
Encephalopathy (1.8%)

Marelli, Cardiovascular & Interventional Radiology 2007; 30:6-25.



TACE

" POST-EMBOLIZATION
SYNDROME:

up to 90%
Nausea, vomiting, pain, fever
Admission for supportive care
Ischemia and inflammatory response

Leung, JVIR 2001; 12: 321-326



TACE 2.0

Sustained intra-tumoral
concentration

Minimal systemic exposure



Drug-Eluting Beads

Highly sulfonated,
hydrogel modified PVA
embolic microsphere

FDA approved embolic
for treatment of
hypervascularized tumors
or AVM'’s

Drug loading is off-label
use



Drug-Eluting Beads




Chemoembolization of hepatocellular carcinoma with drug
eluting beads: Efficacy and doxorubicin pharmacokinetics

Y l p gt 2 2 .
Maria Varela', Maria Isabel RL"il Marta BllllLl , Alejandro anu Margarita Sdld
R 3 A s
Merce Brunet”, Carmen A}-’mm Lluis Castells®, \Ln ier Montand®, Jose p M. Llov et!
Jordi Bruix'~

'Liver Unit, IMDM, Barcelona Clinic Liver Cancer { BCLC) Group, Hospital Clinic, CIBER HEPAD, University of Barcelona,
Institut d Inves tigacions anuu’r:mu August Pi I Sunyer, IDIBAPS, Barcelona, Spain

Journal of Hepatology 46 (2007) 474481

PRECISION V Safety

Prospective Randomised Study of Doxorubicin in the Treatment of
Hepatocellular Carcinoma by Drug-Eluting Bead Embolisation

- »
~ Professor Anthony Watkinson
— ““" on behalf of the Safety Committee and Study Investigators

Department of Interventional Radiology
The Royal Devon and Exeter Hospital
Peninsular Medical School

Exeter, UK

Cardiovasc Intervent Radiol 2010; 33: 41-52



Drug-Eluting Beads

Slower release

Varela et al., J of Hepatology 2007; 46: 474-481.



Drug-Eluting Beads

= Maximum and sustained
Intratumoral concentration

Varela et al., J of Hepatology 2007; 46: 474-481.



Drug-Eluting Beads

Lower systemic
exposure

Varela et al., J of Hepatology 2007; 46: 474-481.



Drug-Eluting Beads

= Maximum and sustained
Intratumoral concentration

“ Minimal systemic exposure



Drug-Eluting Beads

Reduced liver
toxicity

Fewer adverse
events

Trend toward better
tumor response

Cardiovasc Intervent Radiol 2010; 33: 41-52




Drug-Eluting Beads

EASL 2012

COMPARED TO TACE:

Chemoemboli g
ries to improve anti-tumoral activity
with chemuembulizalir.:n have been launched. The ideal TACE

|}
e e | Increased local concentration
LIJI'JLEH[TE[IIJI'J of the Lhe 1ulhr:ra|:|eu ic agent with minimal

( lumur vessel IJbSlrUL_-

motherapeutic agents and release them in a controlled mode

L} L - - -
over a l-week period. This strategy has been shown to
increase the local concentration of the drug with negligible

systemic te ity [166]. A randomized phase Il study Lumpar—

- > 1or the latter
arm, associated with a non- sl;.nthanl. trend of better antitu-
moral effect [295].

rnal of Hepatology 2012 vol.




Drug-Eluting Beads

HEPATOLOGY

Liver Transplanta

widorod 1o nnnn proganitor cal
a4
1ty b q:pm to diniolic palents and ara
based rr:hn[l techrigues oblained by 4-phose mutidekcior CT

on tha idanificaion of tha pioal halimark of HCC (hypervasmlar
i tha artarial phass wih wishout in ha pertal venous or g ayed
phasss). Whik e imaging fechniqus iz raquired for neduies
beyond 1 om n dameler | avidence 20; e 1a
o nonsarvative approa ch wih 2 fednkquas s raccmmendad
‘suboptmal satings. The rol rastanhanced utmsound
“ELIS] and angio graphy i controvemial. FET-san |5 notamLm
Tor carty diagnosis

aging systme in HEC should daing oukoome pradiction and
traaimant assignment. They should fadlitate echanga of |

clon nr-: trial design. Due 1o the nakre of HCC,

riabks ane mor stage, Iver funclon and

smiuz
ayetem is recommandad for b = pradiction
n

trnart
Trastment alkoabizn s bazad on o BCH

Pul«
Aasacton is tha firsi-ina reaimant opticn for palants win
ained as normal

Infusnces mieaquent tharapy alocalion
. the paterkwil ba re-ammemsed
siaghg, md re-raaiod accordngly

war nrq:mxnlm Iz consk ared ko ke e 15HING fraciment
pai  burnors less Fan  om or <3 nedulas <3 om

sppruximatoly 3
f rmer Wit ks a for v Imq:lmlnlmm
retbagn nmnnrnn Modaet axpareion of Mian Tkara q:‘:qng
" pmmnmumu vascular invaskcn o

atm and lumer egpenes mi
s s
ridance 20; moommandation 26

uspactve. stk Amed ot sun
anik-pints
sidunce 20; moommandation

il eended indoat: wmﬂn ragai
vidanos 24; meommandation 2B)

Thrapies, such @ microwave or crycabiolon, ara 2l
undar invastigalon

y adation is recormendad in most Inskinces ax e
rrain abiotve Miarmpy in mers |ses than & om dua b @ sgrian

ol ha Feeme

Ethanel injecton is recormmendad in casas whers radiokecen:
atation 5 not trchricaly bk [around 10-4

Whahir oy mm:c rﬂmn] a5 mompeltive s matives o
resecion is Inceriain

Serozaton iz racommanded for patianis Wit
incd o ey mptmaliz himors wihiout
s hapa sprud
vidonca 11l4; rocommandstion 1
Tha usa ef duyg-shitng beads has shown similar aspones mhes
#han galfoam Spkodal partcies assodaied with lass sysiamic advense

onis
{avidanos 10; moommandation 28]

Ex
invastigaton, and thera i

manawmant of H

didance 34.; moommandation

Journal of Hepatology 2012 vol.

EASL 2012

COMPARED TO TACE
Reduced liver toxicity
Reduced adverse events

Trend toward better
antitumoral effect




Drug-Eluting Beads




Drug-Eluting Beads
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i Mm’mh ,res*

COMPLICATIONS

Gl ulcer
Acute Pancreatitis
Radiation Pneumonitis
Acute Gastritis
Radiation Hepatitis



sr Transplantation
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Cohort comparison with TACE in 245 patients

TACE: more pain, higher
transaminase elevation

into impr
urvival is limi

TP: 39Y significantly
outperformed TACE (8
vs 13 mos)
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Survival: No difference




Intermediate

Segmental: Drug-Eluting Beads

Lobar: 2°Yttrium Microspheres



Advanced

“hid-Pugh A-B

WVary eary stage (0) jate stage | stage (D)
i n, Single or 3 no C i
FS0

l

! Bast supportive
. = = A A cans
\ 2

e ]
O5: 11 mo (6-14)

Journal of Hepatology 2012 vol. 56 | 908-94




Advanced

In 2006: No systemic therapy

2007: SHARP Trial

Placebo Sorafenib
7.9 mo 10.7 mo

p=0.00058




Advanced

SORAFENIB

A Multi Tyrosine Kinase Inhibitor

BCLC C: 9.5 mo (vs 6 mo)



Advanced
EASL 2012

oratenid s the standard systemic therapy for HCX
indicated for patients with well-preserved liver f unchm
(Child-Pugh A class) and with advanced tumors (BCLC C)

) those tumors progressing upon loco-regional
theraples
(evidence 1iA; recommendation 1A)

SORAFENIB:
Advanced HCC

Or

Failed Arterial Tx

Journal of Hepatology 2012 vol. 56 | 908-943




Advanced

EASL 2012

=ion or exdrs
commendation 1A)
of drug Hlutinr:: I:uaa.df ha.: :hr:-r.n iruilﬂr

ed in patie
. a.d va

(evidence W
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TACE discouraged In &= =
patients with
macroscopic invasion




Advanced
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291 patients

Child-Pugh A, BCLC C:
Safe
Survival 10.4 months

Gastroenterology 2010; 138: 52-64



Conclusions

HCC Increasing Worldwide
Survelllance
Referral to Transplant Center
Early: Surgery, Ablation
Intermediate: TACE or Y
Advanced: Sorafenib



Thank You



Downstaging

A Comparative Analysis of Transarterial Downstaging

for Hepatocellular Carcinoma: Chemoembolization
Versus Radioembolization

Cohort comparison of 86 T3 patients

TACE %Y

UNOS T3 = T2 31% 58%

0=0.023

v Joumal of Transplantation 2009 9- 1920-1928




Portal VVein Thrombosis

Safety and Efficacy of °°Y Radiotherapy for

Hepatocellular Carcinoma With and Without
Portal Vein Thrombosis

Branch/Lobar PVT: Y
safe, favorable tumor
e e —— response rates

Hepatology 2008; 47: 71-81



	Hepatocellular Carcinoma:�A major global health problem
	Hepatocellular Carcinoma
	Slide Number 3
	Hepatocellular Carcinoma
	Hepatocellular Carcinoma
	Hepatocellular Carcinoma
	Surveillance
	Surveillance
	Diagnosis
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Early
	Early
	Early
	Early
	Early
	Radiofrequency Ablation
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Intermediate
	Intermediate
	TACE
	TACE
	TACE
	TACE
	TACE
	TACE
	TACE
	Slide Number 34
	Slide Number 35
	TACE
	TACE
	TACE  2.0�
	Drug-Eluting Beads
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	90Yttrium Microspheres
	90Yttrium Microspheres
	Internal Radiation��
	90Yttrium Microspheres
	90Yttrium Microspheres
	Intermediate�
	Advanced
	Advanced
	Advanced
	Advanced
	Advanced
	Advanced
	Conclusions
	Slide Number 65
	Downstaging�
	Portal Vein Thrombosis�

