Disclosures

* Boston Scientific 10 & E Scientific Advisory Committee
* FluidX Stock Options (GPX polymer)
* Cranmed Medical Medical Monitor (SURE study [GAE])

Radioembolization Versus TACE

* Northwestern RCT of 45 (of 179 eligible) BCLC A or B patients wh
underwent Y90 (24) or TACE (21)
* 50% of Y90 patients were CPS 5-6; 71% of TACE patients were CPS 5-6
* Primary outcome was TTP

* Y90 patients had significantly longer TTP (>26 months) versus TACE patients (6.8
months, p =0.0012)

Significantly more patients in the TACE group developed diarrhea (21%) than in the
Y90 group (0%, p = 0.031) and hypoalbuminemia (58% vs 4%, p <0.001)

TACE OS = 17.7 months vs Y90 OS = 18.6 months (p = 0.99)

Salem et al. Gastroenterology. 2016; 151:1155-1163.e2.

Reig et al. ) Hepatol. 2022 March 1; 76:681-693 DOI
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TS TARE as a Primary Treatment for HCC

* RS of 1000 patients with HCC treated with TARE 1 Dec 2003 - 31 March 2017
* Outcomes stratified by Child Pugh (CP) class, United Network for Organ

Sharing (UNOS) and Barcelona Clinic Liver Cancer (BCLC) staging
systems.
Median treatments per patient = 1
Patients stratified by CP score- CP A: 506; CP B: 450; CP C: 44
By BCLC stage- BCLC A: 263; BCLC B: 152; BCLC: 541; BCLC D: 44
Censored overall survival (OS), for and CP B patients respectively

* For BCLC A patients, was months 27 months

« For BCLC B patients, was months months

* For BCLC C patients, was months 8 months
49 patients (5%) and 110 patients (11%) developed grade 3/4 albumin or
bilirubin toxicities, respectively

Salem et al. Hepatology. 2018; 68:1429-1440.

Locoregional Therapy (LRT) is part of the multi-
disciplinary approach to treatment of HCC

Retrospective study of 2645 patients
10y post OLT survival and recurrence rates were
nd13.3 tways within Milan

Tabrizi . Ten-year outcomes of liver transplant and down:

for hepatocellular carcinoma. JAMA Surg 2022 Sep 1;157(9):77:
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Personalised versus standard dosimetry approach of
i i selective i 1 herapy in patients with
Locoreglonal Therapy (LRT) as part of the multi- se cclwc internal radiation therapy in pa!.;cn s wit!

ot ocally advanced hepatocellular carcinoma
disciplinary approach to treatment of HCC (DOSISPHERE-01): a randomised, multicentre,
open-label phase 2 trial

Etienne Garin, La Summary
Thierry de Bae Background All randomised phase 3 studies of selective internal radiation therapy for advanced hepatocellular]
3 ¢ carcinoma published to date have reported negative results. However, these studies did not use personalised
dosimetry. We aimed to compare the efficacy of a personalised versus standard dosimetry approach of selective

internal radiation therapy with ded glass spheres in patients witl carcinoma.

/ -\ Methods DOSISPHERE-01 was a randomised, multicentre, open-label phase 2 trial done at four health-care centres
Eesection > To cite this ver in France. Patients were eligible f they were aged 18 years or older and had

- Etienme Garin, Lasmby, CATCNOMA, at least one measurable lesion 7 cm or more in size, a hepatic reserve of at least 30% after selective

i sty o internal radiation therapy, no extrahepatic spread (other than to the lymph nodes of the hilum, with a lesion <2 cm in

size), and no contraindications to selective internal radiation therapy, as assessed by use of a technetium-99m macro-
¢ aggregated albumin scan. Patients were randomly assigned (1:1) by use of a permutated block method, with block|
sizes of four and without stratification, to receive either standard dosimetry (12020 Gy) targeted to the perfused
lobe; standard dosimetry group) or personalised dosimetry (2205 Gy targeted to the index lesion; personalised
dosimetry group). Investigators, patients, and study staff were not masked to treatment. The primary endpoint was
the investigator-assessed objective response rate in the index lesion, according to European Association for the Study
of the Liver criteria, at 3 months after selective internal radiation therapy in the modified intention-to-treat population.
Safety was assessed in all patients who received at least one selective internal radiation therapy injection, and analysed
on the basis of the treatment actually received (defined by central dosimetry assessment). The trial i registered with
ClinicalTrials.gov, NCT02582034, and has been completed.

Findings Between Dec 5, 2015, and Jan 4, 2018, 93 patients were assessed for eligibility. Of these patients, 60 were

[population). 56 (93%) patients (28 in each group) were treated (modified intention-to-treat population). In the ORIGINAL ARTICLE

Imodified intention-to-treat population, 20 (71% [95% CI 51-87)) of 28 patients in the personalised dosimetry group

fand ten (36% [19-56]) of 28 patients in the standard dosimetry group had an objective response (p=0-0074). In the

jsafety analysis population, a least one serious adverse event was reported in seven (20%) of the 35 patients who
who received d dosimetry. The m

A global evaluation of advanced dosimetry in transarterial
radioembolization of hepatocellular carcinoma with Yttrium-9
[the TARGET study

2d standard dosimetry), hepatic failure (two [6%] vs ‘Abstract

te aminotransferase concentrations (three [9%] vs
aree [996] vs none), anaemia (two [6%] vs one [5%)),
(none vs two [10%]). One treatment-related death

= ety o
MarmixLam' - Purpose To investigate the relationships between tumor absorbed dose (TAD) or normal tissue absorbed dose (NTAD) and
e comtas¢ clinical outcomes in hepatocellular carcinoma (HCC) treated with yttrium-90 glass microspheres.

Methods TARGET was a retrospective investigation in 13 centers across eight countries. Key inclusion criteria: liver-domi-

Personalised dosimetry median
266 months (95% C111.7-NR)

1 - . nant HCC with or without portal vein 10 umars perlobe (at leastane >3 oy Child_Puch siace A/RZ BCIC
L sandaac 1 30 patients who received a tumour dose of 205 Gy or stages A-C, and no prior intra-arterial I t dosimetry was performed retrospectively.
1 07mont higher, 23 (77%) patients had an objective response in the Primary endpoint was the relationship between S gTade 3 iy porDiTUBIGIITE (SUCh ThalS T37 Of PAICHTS cxporienc

index lesion compared with four (22%) of 18 patients who event) without disease progression and NTAD. Secondary endpointsincluded relationships between (1) objective response
OR\and TAD ) ooral 1O apd TAD 0d () aloh (AED) 2pd TAD

received less than 205 Gy (p=0-0002), as per investigator

00096

% T % % 3 ) . Results No relationship was found between NTAD and > grade 3 hyperbilirubinemia, which occurred in 4.8% of the 209

Nomberat risk assessment of dose and response. The mean index lesion patients. The mRECIST OR rate over all lesions was 61.7%; for the target (largest) lesion, 70.8%. Responders and non-
(rumiercrsored absorbed dose was 337-6 Gy (SD 145-4) in patients with responders had geometric mean total perfused TADs of 225.5 Gy and 188.3 Gy (p=0.048). Probability of OR was higher with
tandard 29 (0) 23(0) 17(0) 9(1) 3(4) . . . . 5 A A
ey an objective response compared with 210-3 Gy (118-2) in incrcasing TAD (»=0.044). Higher TAD was associatcd with longer OS (HR per 100 Gy incroase=0.83, 95% CT: 0.71-0.95;
Pesomlised 31(0) 29000 210) 160 046 for baseline AFP > 200 ng/mL).

dosimetry grovp *© " those without an objective response (p=0-0021).

<
response. No association was found between > grade 3 hyperbilirubinemia and NTAD.
Trial registration number NCT03295006.
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Background and Aims
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1S MEcha0! [3hstptidetor 0.1t MR 21819 Gisiots 147 LEGACY is.a multicenter, single-arm, retrospective study conducted at three sites that
ncluded all ligible, consecuive patients with HCC treated with radioembolization
between 2014 and 2017. Elgbilty criteia included soltary HCC 8 cm, Child-Pugh A
” 1. Primary
endpoints were ORR and DoR based on modified Response Evaluation Criteria n Solid
rumors in the treated dependent, central
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Background: Unresectable solitary very early to early stage hepatocellular carcinoma is managed vith

ablation for curative ine n that delivers radioact

Radiation segmentectomy for curative intent of Radiation segmentectomy s a treatmer
unresectable very early to early stage hepatocellular
carcinoma (RASER): a single-centre, single-arm

study

Byttrium (%%)-bound microspheres transarterialy to a segment of iver. The aim of this study was o
assess the safety and efficacy of radiati in patients with unreseci p

carcinoma deemed unfavourable for ablation.

Methods: RASER was a single-centre, single-arm stud

tincluded adults (18 years) wit
ablation, without metastasis or ma

function. The primary endpoint was target tumour response measured by mRECIST. Patients were

followed up with imaging and office visits for up to 24 months, The til s registered with
ClinicalTrals.gov (NC ), and is completed.

Findings: Individuals were enrolled between Aug 3, 2016, and April 4, 2019, and the last patient
follow-up occurred on March 31, 2021. Of the 44 individual
included in the study, Initial target lesion complete response was ol in 24 (83%) of 29 patients

ed for elgibily, 20 patients were.

[and partial response was observed in five (17%) of patients. All patients had an initial objective.
response and 26 (90%) individuals had a sustained complete response. Four (14%) patients had grade

T TR0 TSI 7
related gade 3 adverse events (one arterial njry and one ascies) The most frequent (+10%
patients) grade 1 or 2 adverse events were fatigue (nine [315); nausea, vomiting, or anorexia (seven
i ddom nal discomfort (six [21%]), leukopenia (nine [319%]), thrombocytopenia (four [14%])

). increased bilrubin (four [14%]), and decrea:
a5 not treatment related

Interpretation: Radiation segmentectomy was efficacious, ith a low proportion of high-grade
adverse events in patients with unresectable very early to early stage hepatocellular carcinoma with
uggest that radiation segmentectomy should be
further investigated as a potential curative treatment option for well selected patients.

suboptimal location for ablation. These res
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Nation:

nvpv:heWS\\u NCCN Guidelines Version 2.2025
Hepatocellular Carcinoma

Selected Excerpts

* All patients with HCC should be evaluated for potential curative
therapies (doesn’t mention TARE). Locoregional therapy should be
considered in patients who are not candidates for surgical
curative therapies or as part of a strategy to bridge patients for
other curative therapies.

« Delivery of 205 Gy or more to the tumor may be associated with
increased overall survival

* A dose of >400 Gy to 25% of the liver or less... is recommended

* TARE may be appropriate in some patients with advanced HCC,
specifically patients with segmental or lobar PVT

Very early stage (BCLC 0)
This is defined as a single intrahepatic HCG 2 cm without neoplastic vascular

invasion (macrovascular invasion) or extrahepatic spread in a patient with preserved
liver function and no cancer-related symptoms.[42,43] BCLC-0 management varies
according to the potential access to LT and specific profiles as described in CUSE
BCLCO/A section.
In patients without clinically significant portal hypertension (CSPH; hepatic venous
pressure gradient [HVPG] >10 mmHg o surrogate markers[44]),liver resection (LR)
- incd et nton TAR &M Bac~uise of the risk of recurrence, the
For radiation-based approaches, TARE achieves high objective responses including " tin tocal polcy[51.52] in

frequent complete responses in small lesions.[63,65] urrence occurs. Regulations and
prioritization rules, however, differ worldwide and may prevent Ab initio LT and delay
timely LT. Indeed, for very early HCC an alterative approach is to “ablate and wait"
until recurrence takes place and at that time consider LT if stil within criteria.[37,53,54]
AFP levels > 1,000 ng/mL signals an unacceptably high risk of post-transplant
recurrence.[22,23] If LT is not an option, ablation with percutaneous thermal
techniques (radiofrequency [RFA] or microwave [MW]) has historically been the
standard. Increasing evidence indicates that TACE, transarterial radioembolization
(TARE) and external-beam radiotherapy (EBRT) may achieve comparable outcomes.
Thus, so current practice considers these modalities as valid altematives, with the final
choice largely driven by tumor features, expertise, and local resources,

16

o, | When ablation is selected for a BOLC O/A patient, choosing the speciic modaiity
itk CUSE decisi king: the
technique to the individual’s circumstances and to the available evidence for single

m,?m?ww Yy team must tailor the
intrahepatic lesions. The 2025 BCLC update supports a CUSE-guided choice of
ablation procedure (RFA/MW)[82,83] as the preferred percutaneous approach
Laparoscopic ablation s reserved for selected cases, and PEI is considered only in
rare situations with technical or safety constraints. TARE offers comparable efficacy,
while EBRT has demonstrated antitumor activity with median survival exceeding five
years.[63,65,84-87)

TARE was endorsed in BCLC 2022 as an ablative altemative, supported by the
LEGACY (median tumor size 2.6 cm; range 0.9-8.1 cm) which reported a 36-months
survival rate of 86.6%,[65] and more recently validated by the RASER (mean tumor
size 2.1 cm, standard deviation 0.4),[63] with an actuarial 1- and 2-year OS of 96%.
Therapy planning has since been refined, based on dosimetric recommendations for
radiation segmentectomy.[88]

Super-selective delivery (‘radiation segmentectomy or lobectomy’) has achieved
durable responses in retrospective studies, comparable to ablation in patients

unsuitable for surgery or percutaneous techniques. [63,65,89,90]
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Radiation Segmentectomy for Hepatocellular Carcinoma
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