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Definition, rationale & physics

elective nternal (transarterial approach) adiation
herapy

— Preferential (90%) hepatic arterial supply of HCC & liver
metastases

— Residual ‘normal’ liver parenchyma : mostly (70-80%)
supported by portal venous system
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Rationale & physics

« Radio-active microspheres

— Small resin-based (29-35 micron) — glass-based (25 +/- 10
micron) microspheres

— Y90 : active element
* Pure Beta-emitter (937 KeV)
Decays to Zirconium-90 = —-

Half-life: 64.2 h e a
o, .

« Average tissue penetration: 2.5 mm (maximum of 10 mm) e "ot
» < 3 GBq delivery in the liver (cave REILD) ". AN
- e
o 2o’
— Average activity: X B .' - »
* 40 Bq (resin) — 2500 Bq (glass) P & 0

* 40 — 80 million resin-microspheres >< 1 — 8 million glass-
microspheres



SIRT procedure : patient selection

Clinical (ECOG)

 Biochemical

Imaging (CT — MR)

Palliative versus curative intention



Biochemical considerations

Total bilirubin < 1.5 mg/100ml (total liver infusion)
Serum albumine > 3.0 g/dL
AST, ALT, alkaline phosphatase : < 4 x upper limit of normal

Creatinine < 1.5 X normal values
creatinine clearance > 50 ml/min

Platelet count > 100.000/mm

Cosimelli et al. Br J Cancer 2010












SIRT work-up (catheter-based)

Vascular mapping

Identification of HCC-lesions (cone-beam CT)

Coll / plug embolization of non-hepatic vessels if needed
Intra-arterial Tc-99-MAA injection

Transfer to NucMed for SPECT-CT
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SIRT therapy




Clinical data

Retro- & prospective studies

RCT (Y90 vs Sorafenib)
— SARAH
— SORAMIC

Focal lesions vs multifocal (bilobar) disease

Y90-radioembolization vs chemo-embolization



1.00 -

0.75 - 1-year survival rate  52.8%
2-year survival rate 28.1%
3-year survival rate 15.9%

0.50 -

0.25 -

Survival Distribution Function

0 00 | N=325 N=116 N=38 N=13

All Patients 325 12.8 mo (10.9 - 15.7)

I \

0.0 0.5 1.0 1.5 20 25 3.0 35 4.0

Time from Radioembolization (years)
Sangro et al. J Hep 2011
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Kaplan-Meier Survival of HCC Patients Treated with
Y Microspheres Stratified by Child-Pugh Class

Parameter N Median Survival (95% CI)
—— Child-Pugh A 268 14.9 mo (11.9-17.1) } 0=0.006

—— Child-PughB 57 10.0 mo (6.1 — 13.8)




Kaplan-Meier Survival of HCC Patients Treated with
Y Microspheres Stratified by Tumour Burden

Parameter N Median Survival (95% CI)
—— 1 Nodule 78  19.4mo (12.5-25.0)
—— 2-5Nodules 121  14.9 mo (11.9 - 20.1) }p<0-001
—— >5Nodules 125 10.0mo (7.7 - 11.4)

p=0.265 1 Nodule vs. 2-5 Nodules
p<0.001 1-5 Nodules vs. >5 Nodules




Kaplan-Meier Survival of HCC Patients Treated with
NY Microspheres Stratified by Portal Vein
Involvement

Parameter N Median Survival (95% CI)
—Patent 249 15.3mo (12.4 - 18.4)
} p=0.001

——Branch PVO 44 10.7 mo (7.7 - 17.1)
— Main PVO 32 9.7mo (3.9-11.8)

p=0.124 Patent vs. Branch PVO

p<0.001 Patent vs. Main PVO

p=0.003 Patent vs. Branch/Main PVO
p<0.001 Patent/Branch PVO vs. Main PVO




Kaplan-Meier Survival of HCC Patients Treated with
Y Microspheres Stratified by Extra-Hepatic Disease
(EHD)

1.00 -

Parameter N Maedian Survival (95% CI)

— No EHD 295 14.1 mo (11.7 - 16.8)

— EHD 30 7.4mo (48-13.1) [ 0001
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Individual Responders

HEPATOLOGY, VOL.68,NO. 4,2018

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

Riad Salem (2,"* Ahmed Gabr (9,' Ahsun Riaz,' Ronald Mora,' Rehan Ali,' Michael Abecassis (2, Ryan Hickey,'

Laura Kulik,* Danicl Ganger,® Steven Flamm,* Rohi Atassi,' Basscl Atassi,' Kent Sato,' Al B. Benson,” Mary F. Mulcahy,”
Nadine Abouchaleh,” Ali Al Asadi,’ Kush Desai,’ Bartley Thomburg,l Michael Vouche,! Ali Habib,' Juan Caicedo,’

Frank H. Miller,* Vahid Yaghmai,* Joseph R. Kallini,' Samdeep Mouli,' and Robert J. Lewandowski'™*

D 1stimage within 9 months|

I:, 1stimage > 9 months

—> Ongoing Response

. Complete Response

‘ Partial Response

. Death

I:l Last known alive

Liver transplant/resection




RCT : SARAH

Ib-Spheres SARAK

The SARAH study design

Prospective open-label multi-centre French national RCT

Primary endpoint: Overall survival
Secondary endpoints; Safety/tolerability, PFS, ORR, HRQoL, healthcare costs

SARAH study endpoints | Key eligibility criteria |

n =237 enrolled

SIR-Spheres
Eligible Patients Stratified by ) Y-90 resin
= Locally advanced or « ECOG

v I Randomised microspheres
) : = Vascular )
[Il_'nﬁclngzrable HCC who failed <2 - 1-1 g

- Child-Pugh class A or B <7 * Prior TACE n =459

= ECOG Performance status 0-1 T '
n =222 enrolled

rain et al. Lancet Oncol 2017
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SIR-Spheres Y-90 resin microspheres leads to similar
overall survival compared to sorafenib

ITT population \ Iy Per Protocol population \

(26.6% ggir ri;rﬂt recei}*-fe SIRT (SIRT treated population)

HR 1.15[95% CI 0.94 — 1.41] HR 0.99 [95% CI1 0.79 — 1.24]

Median OS5 | | Median O35 |

mOS: 8.0 vs. 9.9 months ‘ _ ‘ mOS 9.9 vs. 9.9 mo

= SIRT

2 18 24 3 3 42 48 Mu B 12 18 24 ' '
Maonths since Randomization Months sinee Randomization
\ I Vigrain V' et al J Hepatol 2017; 66 {Suppl 1) Abs. G501 .

Improving Quality of Survival for patients with inoperable HCC @




-ﬁ*-s pheres’ SIRveNIB
Y00 et ol | SARAH AE= |

Significantly reduced frequency and severity of side effects (2/2)

SIR-Spheres Y-90

. ; Sorafenib
resin microspheres

p value

Common adverse events (%) (n=130) (n=162)

Grade 1-2 Grade =3 Grade 1-2 Grade=3 Grade1-2 Grade=3
Respiratory, thoracic, mediastinal disorders

DUQ 0.7069
Skin and subcutaneous tissue disorders
Alopecia % % 9.9% 0% <0,0001 -
FPalmar-plantar enythrodysaesthesiz 8% % 38 3% 16.7% =0,0001  <0.0001
syndromey
Rias : : 11.1% 0% <(,0001
Vascular disorders
Hypertensic 024 0% iy 29 <0,0001
Portal hypertensio 0% 0% t 6% -
Metabolism and nutrition and disorders
Decreased appetite 8.5% 0% 2. 3% E% 03412
Hypoalbuminaemia 4 6% 0.8% 3% 5% 1.0000

Includes adverse events which were experienced by at least 5% of treated subjects in either arm and have onset
_|:|.3 2 on or after study treatment start date. P values were computed fc-r-..a:'1'|:n3n=|:-n cetween treatment amms u=|r|g_
E——— the Fisher's exact test

Improving Quality of Survival for patients with inoperable HCC
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SIR-Spheres Y-90 resin microspheres provided

significantly better Quality of Life*

SAEAH

[ Per Protocol population ]

8

E

g
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|
5
1
i

ITT population

\

Group effect, SIRT vs. sorafenib
Time effect
Between-group difference increase over time

p=0.005
p<0.001
p=0.045

0

169 105

No. of completed questionnaires
SIRT 26
Soerafenib 166 118 29

3 5 9 12
Months since Randomization

-~ SIRT ~o- Scralend

*Quality of Life by
Global Health Status
sub-score of EORTC
QLQ-C30

Improving Quality of Survival for patients with inoperable HCC

[ Questionnaire ] //

| Viigrain V et ai. J Hepatol 2017; 66 (Supp! 1) Abs. GS-012. '.
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Events/Total Median (95% CI) HR (95% CI)
—— TARE 22 of 38 17.1 (8.9,25.4) 0.36 (0.18,0.70)
~— DEB-TACE 23 of 24 9.5 (8.8,10.2) reference
Log-rank p value: .002

Probability of stable disease

12 18
Time (months)

participants at risk
TARE 38 36 33 26 15 11 8
DEB-TACE 34 30 22 16 8 1 0

Events/Total Median (95% CI) HR (95% CI)
—— TARE 18 of 32 17.1 (6.5,27.8) 0.29 (0.14,0.60)
= DEB-TACE 23 of 24 9.5 (8.8,10.2) reference
Log-rank p value: <001

Probability of stable disease

12 18
Time (months)

participants at risk
TARE 32
DEB-TACE 34




Conclusions : Radioembolization for HCC

Safe & efficacious

Unifocal > multifocal

Unifocal = curative intent

Multifocal = palliative & better toxicity profile & QoL (>< Sorafenib)

Y90-radioembolization > chemo-embolization
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* Multinodular

Advanced stage (C)

« Portal invasion and/or extrahepatic spread

Any tumor burden

Terminal stage (D)

Expected survival

)

Clinical decision-making

Treatment stage migration
primes lower priority
options due to non-liver
related clinical profile

(Age, comorbidities, patient
values and availability)
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g, physical status « Preserved liver function*, PS 0 « Preserved liver function*, PS 0 * Preserved liver function*, PS 0 * Preserved liver function, PS 1-2 End stage liver function, PS 3
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« Thank you for your attention

 Geert.maleux@uzleuven.be



