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

As in Resection: 

What is Rationale behind Downstaging of HCC to Transplantation

2. To improve tumor biology prior to liver transplantation  
and thus improve survival – beyond selecting for good biology 
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Is successful down-staging a surrogate for good Biology

• Higher incidence of  microvascular 
invasion in recipients beyond MC who could 
not be down-staged, compared with 
recipients down-staged to MC (49% vs 22%, 
p = 0.012)
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• 71 patients originally beyond MC and 
successfully down-staged to MC had 
equivalent recurrence-free survival at 1, 
3, and 5-years compared with 717 patients 
originally within MC 

• Showed significantly superior survival 
compared with 69 patients beyond MC who 
were not down-staged

Agopian et al., 2014

Kaplan-Meier recurrence-free survival curves with 1-, 3-, and 5-year estimates 
comparing (A) recipients within MC, outside MC and downstaged to MC, and 
outside MC not downstaged to MC

Observed survival 
differences are 
due to cancer 
recurrence
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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®



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 Y90 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)
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Statistical Analysis

•Assumed effect size:  20% improvement in TTP with Y90 

• Type I 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
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Participants

INCLUSION CRITERIA

•HCC diagnosed using EASL guidelines  

•BCLA A or B not amendable to resection, 
transplantation or ablation 

•ECOG 0 -1 

•Child-Pugh score up to 7

EXCLUSION CRITERIA

•> 50% of liver involved with HCC 

•Extra-hepatic disease 

•Invasion of main, right or left portal vein  

•Serum bilirubin > 34 micromol/L (or over 44 
micromole/L if only single segment involved. 

•Child-Pugh score > 7
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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 

Dhondt E. Published Online: March 08, 2022 

https://doi.org/10.1148/radiol.211806

https://doi.org/10.1148/radiol.211806
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• Majority were multifocal 
• 79% vs 88% 

• Median diameter of larger 
tumour 

• 4.3 cm vs 4.7 cm 
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Efficacy outcomes in participants in the 
Transar te r ia l Rad ioembo l i za t ion 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% CIs. HR = hazard 
ratio. 

Dhondt E. Published Online: March 08, 2022 

https://doi.org/10.1148/radiol.211806

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

https://doi.org/10.1148/radiol.211806


Statistical Analysis

•Assumed effect size:  20% improvement in TTP with TARE 

• Type I 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
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Survival 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 
overall survival in: 

(A) the intention-to-treat group  30.2 vs 15.6 
months p=0.006 HR=0.48 (0.28 – 0.82) 
(B) the per-protocol group. 30.2 vs 15.6 months  
p=0.008 HR 0.47 (0.26 – 0.83) 

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

Dhondt E. Published Online: March 08, 2022 

https://doi.org/10.1148/radiol.211806

Interim analysis: at 45 events 
(progression) – secondary outcome

https://doi.org/10.1148/radiol.211806
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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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• 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
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• 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
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Conclusion: between TACE and Y90 
• No difference in protocol dropout 
• No difference in downstaging 
• No difference in recurrence after 

transplant 
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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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Thank 
You!


