Transarterial Radioembolization
(TARE) in the Treatment of HCC
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TARE and BCLC: Guidelines
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Curative treatments — S-year survival 40-70%

30% of patients i

RCTs — median sunival 11-20 months

50% of patients at presentation

survival <3 months

20% of patients




TARE Rationale

e HCC — “Hypervascular” tumor
— Dual hepatic blood supply (70/30)

e HCC - Radiosensitive

* Trans catheter brachytherapy — “sparing”
— High doses
— *Preferential tumor vessel penetration 3:1 to 20:1

*Salem R et al. Hepatology 2013;58(6):2188-97



TARE: Brachytherapy

Yttrium 90 carried by microscopic beads
— Resin or Glass

— Millions

— 20-40 micron diameters

Pure B Emmitter
T1/2 ~ 64 hours

Local penetration < 1cm




Irradiation of Tumors & Liver
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EBT > 5% risk ‘RILD’ 25-35Gy over 3 weeks

Radiation Induced Liver Disease (RILD):
- Anicteric hepatomegaly

- Ascites

- Elevated enzymes

Ann Surg Oncol 2008;15(4):1015-24



Patient Evaluation

 CT/MRI Volumetrics

* Diagnostic angiography/embolization/shunt
measurement (Tc>MAA)

* Dose calculation +/- modification
 Single/divided dose 2" angiography (<14 days)

. Order Date:19/07/2
MR

Shunt
<20%/<30Gy
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TARE: Procedure




TARE: HCC Applications

Non-resectable
Non-ablatable

Non-“TACEable” - PVT, MFHCC, large tumor
Failed loco-regional therapy



BCLC & TARE
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Clinical outcomes of HCC patients treated with 90Y resin microspheres
ENRY Group: Sangro B et al. Hepatology 2011;54:686-878.

Median TTP: 7.9-10.0 vs 11.8-15.5 months (No PVT)
Salem et al. Hepatology 2013;58(6):2188-97
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Patient Example

* 82 male

e HCV, HCC

* >8cm with RPVTT
* aFP 5700
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Patient Example

aFP 5700 — 97

Tumor reduction

Diminished enhancement

Atrophy of right lobe/contralateral hypertrophy
ECOG 0-1

Follow up to 03/2014 (18 months since diagnosis)

J05/2013. =~ Acq Date
¥/ cq Time




TARE: Complications

PES (Fatigue, TLFT’s) > 60%
Gl Ulceration <1%
Radiation Cholecystitis < 3%

REILD (‘sinusoidal obstruction syndrome’)

- Jaundice, mild ascites, 1 AP/GGT: 4-8 weeks post TARE
- < 33% whole liver vs. 8-15% partial liver treatment*

Hepatic Decompensation
Pancytopenia

*Gil-Alzuguray B et al. Hepatology 2012



TARE: Contra-indications/Cautions

* Lung shunt >20%/30Gy
* Uncorrectable Gl shunt
* Child-Pugh > B7
— Bilirubin > 2
— Ascites
* Severe RF
* Pancytopenia
* Prior Radiotherapy
° DS — 2
e Decompensation risk.......7




Decompensation/Ascites
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Application or TARE in HCC

Barcelona Clinic Liver s 3
Cancer (BCLC) Stage Treatment Criteria Survival

|. =)
Very early + early >70%
Mil te a
(BCLCO&A) & el
Radlofrequency

ablatlon Underlymg llver disease

Performance score 0

e without portal vein thrombus
Chemoembolization P 20 months
<5 tumors

HCC <10 cm

Performance score < 2
+/- i
Hepatocellular Intermediate + advanced ) — portgl vein Fhrombus
carcinoma Radioembolization Multifocal disease 13-18 months
(BCLCB-C) 7 2
(HCC) Tumor size > 5 cm
Limited extrahepatic spread

Performance score < 2

. Child-Pugh B8-9
Sorafenib - 6-13 months
Extrahepatic spread

Ineligible for TACE/RE
Teitvinal Performance score > 2
rmin
BZLC ; Best supportive care and/or
( ) Child-Pugh C

From: Braat AJAT at el. J Nucl Med 2015;56:1079-87




Future Directions

Combination therapies

Non-salvage, pre-transplant/”Downstaging”
Contralateral hypertrophy

Prospective randomized studies



TARE in HCC: Ongoing Prospective Trials

SIRveNIB

http://www.sirvenib.com/

Study to compare selective internal radiation therapy (SIRT) versus
Sorafenib in locally advanced hepatocellular carcinoma

SARAH
Sorafenib versus Radioembolization in advanced hepatocellular
carcinoma

SORAMIC
www.soramic.de Sorafenib and micro-therapy guided by Primovist-
enhanced MRI in patients with inoperable liver cancer

TRYPHON
Y20 Radioembolization prior to surgical resection or radiofrequency for
hepatocellular carcinoma in cirrhotic liver

PREMIERE

Chemoembolization versus Radioembolization in Treating Patients With
Liver Cancer That Cannot Be Treated With Radiofrequency Ablation Or
Surgery

YES-P
Efficacy Evaluation of TheraSphere to Treat Inoperable Liver Cancer With
Blockage of the Portal Vein (YES-P)

NCT01135056

NCT01482442

NCT01126645

NCT01686880

NCT00956930

NCT01887717

Sorafenib versus SIR-Spheres Asia-Pacific

microspheres

Sorafenib versus SIR-Spheres
microspheres

Sorafenib versus SIR-Spheres
microspheres > Sorafenib

SIR Spheres microspheres Belgium

TACE vs. Y90

TheraSpheres vs. Sorafinib for International

advanced HCC with PVT

www.clinicaltrials.gov



http://www.sirvenib.com/
http://www.soramic.de/

Summary

Good palliation

Careful patient selection
Fractionate doses
Awaiting study results
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