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Y90 IN HCC 2020 :
REFINEMENTS IN DOSIMETRY
AND PATIENT SELECTION

Curative intent therapy
Comparisons to cTACE
Refinements in dosimetry
Bridge to transplant
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Resection

Curative treatment (30-40%)
Median OS >60 mo; 5-yr survival: 40-70%

Target: 20%
0S: 20 mo (45-14)

Target: 40%
0S: 11 mo (6-14)

Target: 10%
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Radiation Segmentectomy:
Potential Curative Therapy for Early
natocellular Carcinoma

Robert J. Lewandowski, MD p T ] t £ radiati
urpose: o report long-term outcomes ol radiation segmentecto-
Ahmed Gabr, MD E ! : . S
) my (RS) for early hepatocellular carcinoma (HCC). The
Nadine Abouchaleh, BS :
, authors hypothesized that outcomes are comparable to
RghanAh,_MD curative treatments for patients with solitary HCC less
Ali Al Asadi, BS than or equal to 5 cm and preserved liver function.

70 patients - Median time to progression was 2.4 years
72% of patients having no target lesion progression at 5 years

Median overall survival was 6.7 years
survival probability at 1, 3, and 5 years was 98%, 66%, and 57%,
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Lewandowski et al. Radiology 2018


















Gastroenterology 2016;151:1155-1163

Y90 Radioembolization Significantly Prolongs Time to
Progression Compared With Chemoembolization in Patients
With Hepatocellular Carcinoma

Riad Salem,**®** Andrew C. Gordon,'* Samdeep Mouli,’ Ryan Hickey,'

Joseph Kallini," Ahmed Gabr,' Mary F. Mulcahy,” Talia Baker,” Michael Abecassis,”
Frank H. Miller,* Vahid Yaghmai,” Kent Sato,’ Kush Desai,’ Bartley Thornburg,’

Al B. Benson,” Alfred Rademaker,”® Daniel Ganger,® Laura Kulik,® and

Robert J. Lewandowski'*?
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PREMIERE TRIAL

Percent without progression

TTP 26 mo vs 6.8 mo
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Figure 2. Waterfall plot of
maximum size change for
WHO measurements in
(n = 42) primary index le-
sions after YO0 (black bars)
vs CcTACE (white bars).
Negative values represent
reductions in tumor size
with a 50% or greater
reduction (-) defined as a
partial response and a
more than 25% increase
(4) in size defined as pro-
gressive disease.
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CLINICAL STUDY

W« Radiation Segmentectomy versus Selective
Chemoembolization in the Treatment of
Early-Stage Hepatocellular Carcinoma

Derek M. Biederman, MD, Joseph J. Titano, MD, Ricki A. Korff, BS,
Aaron M. Fischman, MD, Rahul S. Patel, MD, Francis S. Nowakowski, MD,
Robert A. Lookstein, MD, and Edward Kim, MD

JVIR 2018
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TTST outcomes. (a) Before PSM, the median (95% CI) TTST was 246 days (135-350 d) in the transarterial chemoembolization

group and 700 days (300-812 d) in the RS group (HR 0.71; 95% Cl, 0.55-0.92; P = .009, log-rank test). (b) After matching, the median TTST
was 161 days (76-350 d) in the transarterial chemoembolization group and 812 days (363-812 d) in the RS group with a propensity score-
adjusted HR of 0.21 (95% ClI, 0.08-0.55; P = .001, stratified log-rank test).
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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

Valérie Vilgrain, Helena Pereira, Eric Assenat, Boris Guiu, Alina Diana llonca, Georges-Philippe Pageaux, Annie Sibert, Mohamed Bouattour,
Rachida Lebtahi, Wassim Allaham, Héléne Barraud, Valérie Laurent, Elodie Mathias, Jean-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-Rossi, 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 Trial Group*

Summary
Background Sorafenib is the recommended treatment for patients with advanced hepatocellular carcinoma. We aimed

to compare the efficacy and safety of sorafenib to that of selective internal radiotherapy (SIRT) with yttrium-90 (20Y)
resin microspheres in patients with hepatocellular carcinoma.




SARAH

467 patients in France with advanced
HCC randomized to resin Y90 vs
sorafenib
Primary endpoint : OS ( 8.0 Y90 vs 9.9 mo
sorafenib)

Secondary : PFS (no difference), PFS liver
( favor Y90), best response (favor Y90),
QOL ( favor Y90 p< 0.0001)

Vilgrain et al. Lancet Oncology 2017



SARAH COMMENTS

22 % group randomized to Y90 did not receive it
but all included in analysis

45 % prior TACE

? Experience of 25 sites in France where Y90 is
not approved

29 d vs 7d from randomization to treatment

Very short PFS 4.1 mo ( vs 26 mo for
PREMIERE)

63% macrovascular invasion

Do not discount the importance of QOL result
Vilgrain et al. Lancet Oncology 2017



SARAH CONCLUSIONS

Added value of this study

In patients with locally advanced or intermediate-stage
hepatocellular carcinoma after unsuccessful transarterial
chemoembolisation, when compared with sorafenib, SIRT did
not improve overall or progression-free survival but it

significantly increased tumour response, reduced the incidence

of adverse events, and improved QOL.

Implications of all the available evidence

These results suggest that SIRT might be better tolerated

than sorafenib in patients with locally advanced or
intermediate-stage hepatocellular carcinoma, and these results
might lead to changes in the recommended treatment
algorithm for these patients.
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7(0)143(3) 9

2(0) 153(3) 92 (

SIRT
Sorafenib

42

(41) 0(41)
1(44) 0(45)

Progression-free survival (%)

B Progression-free survival

100

12 18 24 36
Time since randomisation (months)

5) 5(16) 2(18) 0(19) 0(19) 0(19)
3) 5(14) 3(14) 1(16) 0(17) o(17)

237(0) 76 (10) 29 (13) 8(1
222 (0) 82 (6) 29 (10) 15 (1




ORIGINAL RESEARCH - VASCULAR AND INTERVENTIONAL RADIOLOGY

Relationship of Tumor Radiation—absorbed Dose to
Survival and Response in Hepatocellular Carcinoma
Treated with Transarterial Radioembolization with *°Y in

the SARAH Study

Anne-Laure Hermann, MD * Arnaud Dieudonné, PhD * Maxime Ronot, MD, PhD * Muanuel Sanchez, PhD *
Helena Pereira, MSc * Gilles Chatellier, MD * Etienne Garin, MD * Laurent Castera, MD, PhD *
Rachida Lebtahi, MD  Valérie Vilgrain, MD * For the SARAH Trial Group*

Key Results

= Tumor radiation-absorbed dose at technetium 99m ("*T¢)
macroaggregated human albumin (MAA) SPECT/CT was an
independent predicror of prolonged survival for inoperable hepa-
tocellular carcinoma treated with transarterial radioembolization
with ytrrium 90 (*Y) (median, 14.1 months with =100 Gy vs 6.1
months with <100 Gy; P < .001).

The longest survival (median, 24.9 months) and the best disease
control rate (78%) after treatment with Y were observed with
both tumor radiation-absorbed dose greater than or equal to 100
Gy and optimal visual agreement among CT, **Tc-MAA SPECT/
CT, and Y SPECT/CT or PET/CT (P < .001 and P = .005,
respectively).




ORIGINAL RESEARCH - VASCULAR AND INTERVENTIONAL RADIOLOGY

Relationship of Tumor Radiation—absorbed Dose to
Survival and Response in Hepatocellular Carcinoma
Treated with Transarterial Radioembolization with *°Y in

the SARAH Study

Anne-Laure Hermann, MD * Arnaud Dieudonné, PhD * Maxime Ronot, MD, PhD * Muanuel Sanchez, PhD
Helena Pereira, MSc * Gilles Chatellier, MD * Etienne Garin, MD * Laurent Castera, MD, PhD *
Rachida Lebtahi, MD * Valérie Vilgrain, MD * For the SARAH Trial Group*

Relationship of Tumor Radiation-absorbed Dose in Survival and Response

1.0 Median 95%ClI Median 95%ClI

-— <100 Gy 6.1 months 49t068 -— <100 Gy 6.7 months 45t0127
— 2100 Gy 14.1 months 9610186 — 2100 Gy 24.9 months 9610339

HR, 0.38; 95% C1,0.25t0 0.57 84 HR, 0.24; 95% Cl, 0.12t0 0.51

Probability of survival
Probability of survival

T U . T T

12 18 24 30 18 24 30
Time since randomization (months) Time since randomization (months)
Number at risk (number censored) Number at risk (number censored)
<100 Gy 54 (0) 28 (0) 14 (0) 7(1) 3(1) 1(2) 0(2) <100 Gy 22(0) 13(0) 7(0) 2(0) 0(0)
2100 Gy 67 (0) 52 (0) 34(1) 22(5) 18 (8) 9(15) 2(19) 0(21) 2100 Gy 24 (0) 21(0) 14 (1) 10(3) 8(5) 5() 2(8) 0(10)
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Data (binned)
Fit

Fit (95% Cl)
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Journal of Clinical Oncology*

An American Society of Clinical Oncology Journal

HEPATOBILIARY CANCER

Major impact of personalized dosimetry using 90Y
loaded glass microspheres SIRT in HCC: Final overall
survival analysis of a multicenter randomized phase II
study (DOSISPHERE-01).

") Check for updates

Show More



Multi-centre, randomized (1:1), prospective, phase |l study

patients screened

Key Eligibility
' rtab

Pre-Treatment

* Arte

o "TTe-MAA using SPEC
Exclusion Criteria

e LSF

» Risk of Gl exp

* POOr tumor ¢ perfusion

TT population. PDA: n=31; SDA: n=

Treatment

Standard Dosimetry (mITT n=28):
Dosimetry goal: 120220 Gy to the perfused liver

Personalized Dosimetry (mITT n=28):
Dosimetry goal*: = 205 Gy to the index lesion,

dose to no more than 120 Gy with hepatic reserve =30%.

DOSISPHERE 01 STUDY

Follow-Up Assessments (efficacy, safety)




Median Overall Survival (ITT population)

(Investigator Assessment)

HR 0.421(95% C1:0.215-0.826
p=0.0118

Med 0S: 26.7 months (C1 95%:11.7-NR)
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PDA: Personalizec metry

SDA: Standard, single-compartment dosimetry

Garin, et al ASCO GI 2019



Percentage of Patients

HEPATOLOGY

ORIGINAL ARTICLE = @ Full Access

Liver Transplantation Following Yttrium-90 Radioembolization:
15-year Experience in 207-Patient Cohort

Ahmed Gabr, Laura Kulik, Samdeep Mouli, Ahsun Riaz, Rehan Ali, Kush Desai, Ronald A Mora, Daniel
Ganger, Haripriya Maddur, Steven Flamm, Justin Boike, Christopher Moore ... See all authors v

d: 16 May 2020 | https://doi.org/10.1002/hep.31318

169 Patients were Bridged and 38 Patients were Downstaged to T2 for Liver Transplant
Median Time to LT was 7.5 Months

Tumor Characteristics at Y-90 and Transplant Changes from Baseline AFP post Y-90

160 (median % decrease)




Y90 BRIDGE TO TRANSPLANT

Survival Probability Post Transplant
(N = 207 patients)

T ——— 84% at 3 Years
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BRIDGE TO TRANSPLANT :
PATH OUTCOMES

45% complete necrosis
29% extensive necrosis
26% partial necrosis

Gabr et al. Hepatology 2020
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CrossMark

Stereotactic body radiotherapy vs. TACE or RFA as a bridge
to transplant in patients with hepatocellular carcinoma.
An intention-to-treat analysis

Gonzalo Sapisochin'%*, Aisling Bany Mark Doher ty Sandra Fischer®, Nicolas Goldalacenal'z,
Roizar Rosales', Moises Russo”, Rob Beecroft®, Anand Ghanekar’ 2 , Mamatha Bhat’, |
James Brierley?, Paul D. Greig'?, Jenmfel ]. Knox®, Laura A. Dawson®', David R. Grant'-"

'Multi-Organ Transplant, Toronto General Surgery, Canada; *Department of General Surgery, University of Toronto, Canada; *Radiation

Medicine Program, Princess Margaret Cancer Centre, Department of Radiation Oncology, University of Toronto, Canada; “Department of

Medical Oncology, University of Toronto, Canada; *Department of Pathology, University of Toronto, Canada; ®Division of Interventional
Radiology, University of Toronto, Canada




July 2004—-December 2014
594 patients with HCC listed fora LT
at Toronto General Hospital

406/594 (68.4%) received 271406 (6.7%)
bridging therapies Others

‘ ’ v

36/406 (8.9%) 99/406 (24.4%) 244/406 (60.1%)
SBRT GROUP TACE GROUP RFA GROUP

Drop-out Drop-out Drop -out
16.7% 20.2% 16.8%

30 patients 79 patients 203 patients
LT LT LT

Fig. 1. Patient distribution. (This figure appears in colour on the web.)




Explant pathology characteristics
Median number of tumors
Median maximum tumor size (cm)
Tumor necrosis

None

Mild (1-49%)

Significant (50-99%)

Complete (100%)
Tumor differentiation

SBRT group (n=30)
3 (1-6)
3.7 (2.5-49)

3(10%)
11(36.7%)
12 (40%)
4(133%)

TACE group (n=79)
4(2-9)
4.5 (3-6)

6 (8.6%)

29 (414%)
18 (25.7%)
17 (243%)

RFA group (n =203)
2 (1-4)
3.2 (2.5-4)

7 (4%)

58 (32.8%)
25 (14.1%)
87 (49.2%)

p value
0.001
<0.001
<0.001




CONCLUSIONS

Radiation segmentectomy emerging as
curative intent option in early stage
disease

Refinements in dosimetry have
iImproved results across stages

Safety and efficacy of radioembolization
as a bridge to transplant



