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DUKEBENUS . .
As in Resection:

What is Rationale behind Downstaging of HCC to Transplantation

1. Convert HCC with high tumor burden beyond
transplant criteria to HCC with lower tumor burden within
transplant criteria — selecting for good biology

2. To improve tumor biology prior to liver transplantation
and thus improve survival — beyond selecting for good biology
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DUKEBENUS

Is successful down-staging a surrogate for good Biology

« 71 patients originally beyond MC and

10 w0 Mian (re717) successfully down-staged to MC had

- Outaide Ml - Donnsiaged neT1) equivalent recurrence-free survival at 1,

8 ore Otstuide Man « No downsinge (neé3) 3, and 5-years compared with 717 patients
67 originally within MC

N

85  Showed significantly superior survival
P<0 001 compared with 69 patients beyond MC who
. : were not down-staged

Survival (%6)
-

2 él Observed survival
differences are  Higher incidence of  microvascular
! ‘ 3 3 4 & due to cancer invasion in recipients beyond MC who could
A recurrence not be down-staged, compared with
Years recipients down-staged to MC (49% vs 22%,
Kaplan-Meier recurrence-free survival curves with 1-, 3-; and 5-year estimates p= 0.01 2)

comparing (A) recipients within MC, outside MC and downstaged to MC, and
outside MC not downstaged to MC
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DUKEBRNUS

Currently 2 ways to Downstage HCC
using loco-regional therapy

* Trans-arterial chemo-embolisation (TACE):
» widely used

« used mainly in HCC, NETs (includes DC Beads)
» Selective Internal Radiation Therapy (SIRT):

* also known as Radio-embolization (TARE)
* higher disease control

« Suitable for portal vein invasion

» SIR-Sphere®, Thera-Sphere®

SIFSISISSl TheraSphere
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Efficacy of SIRT Y90 versus TACE in
down-staging HCC
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Null Hypothesis: There would be no difference in time to
progression between YO0 and TACE

-Background: BCLC only recommends TACE for intermediate or unresectable HCC without
metastasis but retrospective studies have shown that selective internal radiation therapy (SIRT)
with yttrium-90 microspheres aka transarterial radioembolization (RE) can offer superior
outcomes.

+DEB-TACE was chosen as comparator as it offered consistent methodology compared to
conventional TACE, and but equal clinical outcomes and less AE than conventional TACE

-Therasphere was choses are the Y90 carrier, aiming for an absorbed dose of 120 Gy
-Design: open-label, single center, superiority, randomized controlled trial (NCT01381211)
-Primary outcome: Time to overall tumor progression (TTP) according to mRECIST

-Secondary endpoints:
« Overall survival (OS)
» Progression free survival (PFS)



Statistical Analysis

-Assumed effect size: 20% improvement in TTP with Y90
- Type | error: 5% (two-sided) statistical power: 90%

- Sample size required: 136 patients randomized in a 1:1 ratio

Interim analysis: at 45 events (progression)
» Null hypothesis will be rejected when HR > 2.60 or < 0.39 or when p < 0.0024

Final analysis:
» Null hypothesis will be rejected when HR >1.49 or < 0.67 or when p < 0.049

-TTP to be estimated with Kaplan-Meier method and compared using log-rank test

*HR to be compared using Cox-proportional hazard model



Participants

INCLUSION CRITERIA EXCLUSION CRITERIA

+HCC diagnosed using EASL guidelines «> 50% of liver involved with HCC
«BCLA A or B not amendable to resection, «Extra-hepatic disease
transplantation or ablation

Invasion of main, right or left portal vein

*ECOG 0 -1 «Serum bilirubin > 34 micromol/L (or over 44

«Child-Pugh score up to 7 micromole/L if only single segment involved.

«Child-Pugh score > 7



487 paterts with HOC screened ’
{Septembar 201 t-March 2018)

Excladed (n = 415)
Not meoeoting nciusion cntena (o0 = 807)

>50% liver nivolvement %0
Extratepatc Ssoase 290
Porns vein nvasson 45
Excessie bdircbin. 25
Chic Pugh score >7- 15
Other 22

[ enrolimene | |
‘—.:
v Dedined 1o paticipate (n = 8)

Randomaed (n = 72)

| S l

33 partopants assgned 1o receve TARE o
DEB-TACE

Intention 1o treat
34 partopants assignod 1o recove

'emhwee&cmm

e e  High bilrutsn Before treafrment Feceaved cTACE) 1
e False staging (recaived RFA = cTACE) 2
e Man portal vein Sy ombosin &t Lemwe of treatment
(received TARE out of inal) 1
e  ncompatbie TCAWAA scan (no tumor uptake and high

v ing shurt) (receved DES- TACE out of trial) 2
L -

33 participarts received TARE (mcuding [ Safcty group ] 3 pertcipants recaived DES-TACE
1 patant out of tnal) (nciuSing 2 pationts out of al)
A2 partcipanrts received TARE Peor-protocol
oy i group 34 participants w.ﬁ DED-TACE

1 l |

Anstyzed (n = 9) | [ Tranasplanted ] Analyzed (n = 4)

Not tramsplanted (o = 23) Not ransplanged (2 = 30)

Trial flow diagram. cTACE = conventional transarterial
chemoembolization, DEB = drug-eluting bead, HCC =
hepatocellular carcinoma, RFA = radiofrequency
ablation, TACE = transarterial chemoembolization,
TARE = transarterial radioembolization, TcMAA =
technetium 99m macroaggregated albumin.

Median FU TARE: 28 months
Median FU TACE: 15.6 months
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Toble 11 Bassline Characteristics in the 1T and M Groups
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Table 2: Treatment Data in the Safety Group
Treatment Parameter of Interest TARE (u « MV DEBTACE (» » 36) P Nilue
Time trom andomization 1o it creatment (dF 24 (20-29) |7, 118]
Teeatment sexsiom per parmicipant <00t
1 16 2
2 17 i
3 0 12
a4 0 Y9
5 0 2
Modiin 2 )
No, of participants with a leson treied more than once
Target ksion | NA 1936 (53)
Tasget kesion 2 NA 11732 (M)
0 NA LAUIS (S0)
Time imterval between tcatosent sessions (d)! 46 (41-54) [52, 84] 39 (29-49) [6. 87] o
Total scatment persod () 32 (0-406) [0, 84] 82 (56-122) [0, 266) <.001*
Approach >99
Unilobar 16 17
Biodare 17 19
Treatment approuch <00
Selective 7 29
Lobar 10 3
Near whele liver 7 Rl
Whole liver 9 0

Note~Unless otherwise speciied, data are aumbers of participants, sod data in parenthoses are percentages. DEB « drug-cluting bead,
NA = oot applcable, TACE » ramarteril chemesmbolization, TARE » transartenal radioembolization,

* Thiny-two participants as per protocol plus one participant originally andomized o the TARE arm but who received TARE our of wrial
(main poral vein thrombosis).

' Thirty-four participants as per peotocol plus two participants originally randomized 1o the TARE arm but who received DEB-TACE out
of trial (incompatible technetium 99m-labeled macroaggregated albumin scintigraphy).

' Data are medians, with TQRs in parentheses and minimam and makosam values in baacken.

b P valses were calculated by using the Mann Whitney ¢ test,
' P valuo were calculated by wsing the Fisher oxact temt




Probability of stable disease

1.0

0.8

0.6

0.4

0.2

0.0

ms at nsk

TARE

DEB-TACE

Probability of stable disease

1.0

0.8

0.6

0.4

0.2

0.0

nr«< at NSk

TARE

DEB-TACE

Events/Total Median (95% CI1) HR (95w C1)
—  TARE ea of 38 7.3 1692334 : oy
— DEB-TACE 23 of 32 2.9 (8.8.20.2 wlararce
Log-ramh o wihe . 002

T b ] v T v T v T T
0 6 12 18 24 30
Time (months)

38 36 33 26 15 11 8 ) 2 1 0
34 30 22 16 8 1 0 0 0 O 0

Eveants/Total Median (99% CI) MR (95% <CI)
— 19 of 33 37.3 (6.5.27.9 3% (0. 34.0.4
w— DEB-IACE 23 of 32 5.9 {8.0.10.2 refe-e-ce
LOg-2ak b vl < OO0

T v T A T & T T A 1
0 6 12 18 24 30
Time (months)

32 30 29 23 14 13 8 5 2 0 0
34 30 22 16 8 1 ) 0 0 0 )

Interim analysis: at 45 events
(progression) — primary outcome

Efficacy outcomes in participants in the
Transarterial Radioembolization versus

Chemoembolization for the Treatment of
Hepatocellular Carcinoma (i.e TRACE) trial
randomized to transarterial radioembolization
(TARE) or drug-eluting bead (DEB) transarterial
chemoembolization (TACE). Kaplan-Meier plots
show time to overall tumor progression in:

(A) the intention-to-treat group 17.1 vs 9.5
months p = 0.002 HR= 0.35 (0.15 - 0.70)

(B) the per-protocol group 17.1 vs 9.5 months p

< 0.001 HR =0.29 (0.14 — 0.60)

P values were calculated by using the log-rank
test. Dashed lines indicate 95% Cls. HR = hazard
ratio.
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Statistical Analysis

Interim analysis: at 45 events (progression)
» Null hypothesis will be rejected when HR > 2.60 or < 0.39 or when p < 0.0024




5.0 Events/Total Median (95% CI) R (939 €1) Interim analysis: at 45 events
e DS 30 o 34 980032 vefersace (progression) — secondary outcome
g 0.8 - Log—<ark D valoe: 008
<
2 06 -
>
Z 0.4 - Survival outcomes in participants in the Transarterial
§ Radioembolization versus Chemoembolization for the
a 0.2 Treatment of Hepatocellular Carcinoma (i.e TRACE)
trial randomized to transarterial radioembolization
0.0 L T T T T T T r T (TARE) or drug-eluting bead (DEB) transarterial
0 12 24 36 48 60 72 84 96 chemoembolization (TACE). Kaplan-Meier plots show
Time (months) overall survival in:
participants at nsk
TARE 38 31 21 = ! 2 1 1 0 (A) the intention-to-treat group 30.2 vs 15.6
DEB-TACE 34 24 11 4 < < 1 0 0 months p=0.006 HR=0.48 (0.28 — 0.82)
B (B) the per-protocol group. 30.2 vs 15.6 months
1.0 — F.vnnl.-jfo!-l Mod:.nn (93% CT) MR (95% CT) p=0.008 HR 0.47 (026 - 083)
— OER-TACE 30 of 34 15.6(10.0.25.2)  refersnce
S 08 - 2 et o P values were calculated by using the log-rank test.
4 Dashed lines indicate 95% Cls. HR = hazard ratio.
= 06
‘?-_-.
§ 0.4 -
g o2
0.0 Dhondt E. Published Online: march 08, 2022
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Tme (months)

participants at nsk

TARE 32 26 18 7 3 2 1 1 0 R dj 1
DEB-TACE 34 24 11 4 2 2 1 0o 0 a Oogy
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Table 3: SAEs until 6 Months after Treatment and 30-day Mortalty in the Safety Group

Now and Type of SAEs TARE (w « 33) DEB-TACLE (v « 30) " Value*
of participants with at last one SAE' 13 (39)
otal mo. of SAEs 20 35
. of grade 3 roxicitics 19 29
Blood and Tymphatic system disonders 0 I
Musculoskeletal and connective tissue divorden 0 2
Nervous system disorden 0 ]
Cardiac disorders 0 2
Renal and urinary disorders 5 5
Hepatobiliary disorders 14 12
Respizarory, thorcic, and mediastinal disosden 0 t
No, of participants with grade 5 roxicitics 1(3.0) S(14) 21
Thiny-day morealicy 0 (0) 3 (8.3 24

Note—Data in parentheses are percentages. DEB « deug-eluting bead. SAE « serious adverse event, TACE « 1ansacterial
chemoemboleation, TARE = vansarrerial radsscmbolization.

* I"values were cilcubased by wsing the Fisher exace test,
' Advene event grade 3-5 acconding to the Common Terminology Criteria tor Adverse Events version 4,03,




Table 4: Grade 5 Serious Adverse Events

Treatment Days Dhays
Participone Session Closest Sioce Last — Since Firw Relation wich
No. Teearment Aty o Evene Teearment  Trcarmsest  CTCAE Cancgory Denuilad Infoemusion Tecatment
1 TARE Second 57 122 Hepatobiliary Radution-induced liver Defunize
disease
2 DER-TACE Third 86 142 Unkoown cause  Sudden death while listed  Unlikely
bor transplant
3 DEB-TACE Second 0 59 Infections and Sepric sbock Debnise
infeseations
4 DEB-TACE Second 78 12 Iatections and Liver abscess with sepric Detinine
inlestations shock
5 DEB-TACE Third 16 180 Infections and Metabolic bictate acidosis  Dehinise
infestations and acute kidney injury
0 DEB-TACE First 24 24 Candiac Non-ST segment elevation  Unlikely
myocardial infarction

Note~CTCAE « Common Terminology Criteria for Advense Events venion 4.03, DEB « drug-cluting bead, TACE « rransareenial
chemocasbolazation, TARE « mansarterial ndsembolization.
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Yy Radioembolization versus Drug-eluting Bead Chemoembolization
for Unresectable Hepatocellular Carcinoma: Results from the TRACE
Phase Il Randomized Controlled Trial

Left: SPECT image after technetium 99m-labeled
macroaggregated albumin administration confirms
tracer uptake by hepatocellular carcinomas
(HCCs), Right: No HCCs could be identifiedon T1-
weighted VIBE at 15 months.

Dhondt £ ot al. Published Online: March 8, 2022
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This prospective phase Il randomized
controlled trial (TRACE) showed the median
time to progression was 17.1 months in the
yttrium 90 radioembolization (TARE) arm (n
= 38) versus 9.5 months in the drug-eluting
bead (DEB) transarterial chemoembolization
(TACE) arm (n = 34) (hazard ratio [HR], 0.36;
P = ,002), justifying early termination of the
study.

Median overall survival was 30.2 months
after TARE versus 15.6 months after DEB-
TACE (HR, 0.48; P = .006).
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Real World data in Efficacy of SIRT
Y90 versus TACE in down-staging
HCC to transplant criteria
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Downstaging Outcomes for Hepatocellular
Carcinoma: Results From the Multicenter Evaluation
of Reduction in Tumor Size before Liver
Transplantation (MERITS-LT) Consortium
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Abstract

Background & aims: United Network of Organ Sharing (UNOS) has adopted uniform criteria for
downstaging (UNOS-DS) of hepatocellular carcinoma (HCC) before liver transplantation (LT), but
the downstaging success rate and intention-to-treat outcomes across broad geographic regions
are unknown.
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Umsted Network for Organ Shating (UNOS) Doen-stagme Protocol
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The Milan criteria
remained the gold
standard for liver
transplant candidate
selection in the US
In 2017 UNOS/OPTN
standardized criteria
for downstaging

This offered the
opportunity for large
multi-center
downstaging studies
This is the first
prospective multi-
center downstaging
study from the
MERITS-LT
consortium of 7
centers from 4 UNoS
regions




Tatile 2.
Baseline and Temor Treatment Charactenstnes of the Down stagmg Group
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e 7 high-volume LT centers in 4 UNOS

regions with HCC meeting UNOS-DS
eligibility criteria were enrolled from
2016-2019 and prospectively
followed.

The specific type of LRT used was at
the discretion of each of the center’s
multidisciplinary tumor boards -
TACE= 132 Y90 = 62

Primary outcome was probability of
and factors associated with successful
down-staging and protocol dropout
due to tumor progression or liver-
related death.

Secondary outcomes included
probability of LT, post-LT survival, and
HCC recurrence.

This is not an RCT.

There is no defined sample-size
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Intention-to-Treat Outcomes

Meets down-staging criteria (n=209)

medan 26 months
PR 1348 -
Down-staged to Milan criteria Never down-staged to Milan
n=174 (83.3%) criteria n=35 (16.7%)
_-"-’ e —— ———
’ m.;;.g LT 5 Dvm;not due Tumor Liver-related
n=11 to liveritumor progression death
: factors ne15 | n=16 n=9
L}
Liver Transplant | . rerte
n=63 | pomwean HCC Recurrence
(30.1% of overall n=5 (7.9%)
cohort)
Figure 1.

Sumaary of the miestos-10-teat owcome of the 209 patwests enyolled = e prospecte
down-stagimng protocol



Intention-to-treat Outcomes

10+
2 < 0.84 P= 81
2 Z
7
g 2 064
o
S 8
o o=
RS
8 2
s 2 024
3
0.0+ > . .
| | | | 0 1 2
0 1 Time since first down-staging LRT (years)
Time since first down-staging LRT (years) TACE ====- Y90
TACE 122 17 TACE 132 72 22
Y90 62 7 Y00 62 n 3
Figure 2. Figure 3,
Kaplas-Meter probabilsty of seccessful down-stagssg by type of first local-regional thesagy Kaplan Meer probabusty of peotocol dropost froe date of first down stapmg teatment
(TACE versus Y-90)




Cutcomes lor BOC . Results rom the Mubicenter Evalsanon of Reduction
in Taror Size before Liver Transplantation (MERITSLT) Consorsom
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Figure 4.
Kaplas Merer probabilsty of mtenbion. to-treat survival from frst down. staging treatment
stratified by mutial total tumos bueden




Conclusions

« RCT shows Y90 superior to TACE in terms of
* Recurrence-free survival : 17.1 vs 9.5 months p =0.002 HR= 0.35 (0.15-0.70)
* Overall survival : 30.2 vs 15.6 months p=0.006 HR=0.48 (0.28 — 0.82)

 The MERITS-LT study (not an RCT) shows that between TACE and Y90
* No difference in protocol dropout
* No difference in downstaging
* No difference in recurrence after transplant

« Efficacy of downstaging is not necessarily the same as efficacy in
downstaging to transplantation
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