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Very early stage (0)  
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BCLC staging and treatment strategy 
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Following resection or ablation for early HCC 

• 5 year recurrence rates > 70% 

• Factors:  

– Microvascular invasion 

– Satellite tumours 

– Size and number of lesions 

– Poorly differentation 

• How to reduce recurrence? 

– Liver transplantation 

– Sorafenib (STORM trial)? 

 



STORM trial design 

Presented By Jordi Bruix at 2014 ASCO Annual Meeting 



Key inclusion criteria 

Presented By Jordi Bruix at 2014 ASCO Annual Meeting 



Baseline characteristics (1 / 3)  
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Baseline characteristics (3 / 3)  
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RFS (independent review) 

Presented By Jordi Bruix at 2014 ASCO Annual Meeting 



Primary reasons for treatment discontinuation 
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Study drug administration 

Presented By Jordi Bruix at 2014 ASCO Annual Meeting 



Subgroup analysis of RFS (independent review)  
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Overall survival  

Presented By Jordi Bruix at 2014 ASCO Annual Meeting 



Conclusions 

Presented By Jordi Bruix at 2014 ASCO Annual Meeting 



Decision making process on the 
waiting list for OLT:  AIMS 

 

1. Prevent drop-out while on the list 

2. Prevent recurrence following 
transplantation 

3. Prevent mortality in all patients (from 
the time of listing)  

 

 

 



Decision making process on the 
waiting list for OLT:  METHODS 

1. Estimate risk of drop-out  

2. Select the treatment with the most 
optimal risk-benefit 

3. Measure the response and monitor 
complications 

4. Observe durability of response 

 



Decision making process on the 
waiting list for OLT:  METHODS 

1. Estimate risk of drop-out  

– Listing criteria (no waiting time = no drop-out) 

– Natural history  

2. Select the treatment with the most optimal risk-
benefit 

3. Measure the response and monitor 
complications 

4. Observe durability of response 

 



Eurotransplant Manual© – version 4.1; May 28, 2013 

Eurotransplant listing criteria for HCC 



OUT IN 

Natural history of HCC  



Intention-to-treat Outcome of T1 Hepatocellular Carcinoma 
Using the Approach of “Wait and not Ablate” until 

Meeting T2 Criteria for Liver Transplant Listing 
 

• More insights in natural history of HCC  < 2 cm (T1) 

 

• 114 patients “wait and not ablate” approach with serial CT or MRI every 3 
months until meeting T2 criteria  (1 lesion 2-5 cm or 2-3 lesions ≤3 cm) 

 

• Mean diameter increase: 0.4 cm/3 months 

 

• Rapid tumor progression (> 1 cm/ 3 months) in 20% 

 

• 10% risk of exclusion from LT due to progression beyond Milan at 2 years 

 

Mehta et al., AASLD 2013 



Basic pathology of small HCC 

• HCC nodules  < 1.5 cm are uniformly well 
differentiated 

 

• HCC nodules  between 1.5 and 2.0 cm in diameter 
often contain zones of less differentiated tissue with 
more intense proliferative activity  

– portal microinvasion in 10% of the cases 

– microsatellites in 3% of the cases, usually within 1.0  cm of 
the main tumor 

Kojiro 1999, Maeda 2000, Kojiro 2002, Nakashima 2003  



Cucchetti et al. J Hepatol 2005 

DT: Range: 13-356 days 



Tumour biology 

• Real-time observation (“Test of time”) 

• Doubling time variable 

• Beyond 1.5 cm more advanced HCC 

• AFP: surrogate marker for poor differentation 

– Cut-off value?  Evolution? 

• Role of FDG-PET?  



OUT 

Probability of drop-out from the waiting list 
(without therapy) 

< 20% at 6 months 
< 40 % at 12 months 

Llovet et al. Hepatology 1999;  Yao JF et al. Liver Transpl 2002; 
Freeman RB Jr.  et al.  Liver Dis 2007; Pelletier et al. Liver Transpl 2009; 
Pompili M et al. WJG 2013 



Decision making process on the 
waiting list for OLT:  METHODS 

1. Estimate risk of drop-out  

2. Select the treatment with the most 
optimal risk-benefit 

3. Measure the response and monitor 
complications 

4. Observe durability of response 

 



OUT IN 

Prevention of drop-out 



Guidelines “2012” 

1. No randomized controlled trials 

 

2. International consensus conference 2010: bridging therapy is 
recommended, however no recommendation can be made for 
preferring a specific locoregional therapy * 

 

3. EASL-EORTC Clinical Practice Guidelines:  it is recommended to treat 
patients waiting for transplant with local ablation and as second 
choice with  chemoembolization when waiting times are estimated to 
exceed 6 months ** 

 

* Clavien et al. Lancet Oncol 2012 

** J Hepatol  2012 and  Eur J Cancer 2012 

 



Studies on RFA as bridging therapy 

Reference N 
(criteria) 

Bridging 
therapy 

Median 
waiting 

time 

Drop-out 
rate (%) 

Recurrence 
after LT 

Survival 
(intention 
to treat) 

Survival 
(after LT) 

Mazzafero 
(2004) 

50 
MC (80%) 

RFA 9.5 mo 0 2 (4%) NA 83 % (3 yr) 

Lu (2005)  52 
MC (81%) 

RFA 12.7 mo 6 (12%) 0 74% (3 yr) 76 % (3 yr) 

Du Bay 
(2011) 

77 
MC 

RFA 9.5  mo 19 (25%) 1  (2%) NA 80% (3 yr) 



Retrospective studies on TACE  
as bridging therapy 

Reference N 
(criteria) 

Bridging 
treatment 

Median 
waiting 

time 

Drop-out 
rate (%) 

Recurrence 
after LT 

Survival 
(intention 
to treat) 

Survival 
(after LT) 

Graziadei 
(2003) 

48 
MC 

TACE 6 mo 0 1 
(2.4%) 

94% 
(5 yr) 

94% 
(5 yr) 

Hayashi 
(2004) 

20 
MC 

TACE 11 mo 6  (35%) NA 61%  
(3 yr) 

100%  
(4 yr) 

Maddala 
(2004) 

54 
MC (87%) 

TACE 7 mo 25%  
at 12 mo   

5  
(13.3%) 

61 % 
(5 yr) 

74% 
(5 yr) 

Alba 
(2008) 

63 
MC 

TACE 6.5 mo 7 (11%) 6 
(10.7 %) 

NA 60.4% 
(5 yr) 



Performance of loco-regional 
treatments: the amount of tumoral 

necrosis? 



 

 

Sustained complete response (218 patients): 

97% after a median follow-up of 31 months 

 

Hepatology 2008; 47:  82–89 



Shiina S et al.   Am J Gastroenterol  2012  

Radiofrequency ablation for biopsy proven HCC: 
 10-year outcome 





% Necrosis 

Lesions < 2 cm 59,6 % 

Lesions 2,1 - 3  cm 68,4 % 

Lesions > 3 cm 76,2 % 

- Superselective TACE 
 

- Lobar TACE 

91,8%* 
 

66,5 % 

Golfieri et al. Hepatology 2011 

* p = 0.038 





Riaz, Hepatology 2009 



Riaz, Hepatology 2009 



Decision making process on the 
waiting list for OLT:  METHODS 

1. Estimate risk of drop-out  

2. Select the treatment with the most 
optimal risk-benefit 

3. Measure the response (or define failure) 
and monitor complications.  

4. Observe durability of response 

 



Radiological-histological correlation of 
locoregional therapies 

• 128 pts, 55 days median waiting time for LT 

• Pre-LT imaging (N, size, response):  

–  correct in 57% of patients 

–  understaging: 38% 

–  overestimated tumor stage: 5% 

• Outcome (3 yr OS and DFS): 

– Complete necrosis: 100 %  and 100% 

– Partial necrosis: 78% and 75 % 

Galal et al. HBP Dis Int 2013 



Radiology 2014 



Necrosis Tumor 

Diffusion-weighted MRI 



Methods 

• Study of 40 patients 

• MRI prior and 1 month following TACE 

• Response assessment:  

– RECIST 

– EASL 

– mRECIST 

– ADC-ratio 

• Relation between response assessment and 
progression free survival 

Vandecaveye et al.  Radiology 2014 



Vandecaveye et al.  Radiology 2014 



RECIST   mRECIST  ADC 

SD                                         PR                                   PD 

Patient  with short progression free survival (4 months) 

Vandecaveye et al.  Radiology 2014 



1-month ADC-ratio after initial  TACE  
and progression free survival 

Vandecaveye et al.  Radiology 2014 

responders 

non-responders 

RECIST, mRECIST, EASL: not significant 



Downstaging of HCC 

OUT IN 



Downstaging of HCC beyond conventional liver 
transplantation criteria 

Ref. N 
(criteria) 

Bridging 
treatment 

Down-
staged 

Trans-
plant 

Recurrence 
free 

survival 
after LT 

ITT 
Survival  

Survival 
(after 

LT) 

Yao 
 (2008 ) 

61 
> MC, 
UCSF 

TACE, RFA, 
resection 

43/61 
(71%) 

35 
(67%) 

92%  
at 2 yr 

69%  
at 4 yr 

92%   
at 2 year 

Jang 
(2010) 

386 
> MC 

TACE 160/386 
(41.5%) 

37  
(10 %) 

66.3 % 
 at 5 yr 

NA 54.6%  
at 5 yr 

Poor outcome: no response to therapies 
high AFP (> 400  ng/ml, rise in AFP > 15 ng/ml/months* 

* Vibert et al. Am J Transplant 2010 



Lewandowski  et al.  Am J Transplant 2009 
Carr et al.  Cancer 2010  
Kooby et al.  J Vasc Interv Radiol 2010 
Salem et al. Gastroenterology 2011 

Performance of TARE vs. TACE in downstaging HCC 
 



Decision making process on the 
waiting list for OLT:  METHODS 

1. Estimate risk of drop-out  

2. Select the treatment with the most 
optimal risk-benefit 

3. Measure the response and monitor 
complications 

4. Observe durability of response 

  



Sorafenib as bridging therapy? 
Ref. N Study 

design 
Safety Efficacy 

Vouche M et al.  
Hepatology 2013 

7 SOR,  
9 no-SOR 

prospective, 
randomized, 
combination 

with Y90 

Not reported. SOR did not augment 
radiologic of pathologic 

response to Y90. 
No dropout or survival data 

reported. 

Frenette CT et al.  
Transpl Int 2013 

15 SOR,  
64 no-SOR 

retrospective Same rate of 
complications 

same drop out rate  
same OS 

Truesdale AE et al. 
Transpl Int. 2011. 
 

10 SOR,  
23 no-SOR 

retrospective Increased rate of acute 
cellular rejection and 
biliary complications 

(67% vs. 22%) 

Overall survival  
unchanged 

Borentain P et al.  
Clin Res Hepatol 
Gastroenterol. 2011 
  

1 case report No complications Complete necrosis,                      
no survival data 

Saidi RF et al.  
Clin Res Hepatol 
Gastroenterol. 2011 

7 case series  1 re-OLT 1 recurrence 

Courtesy: J. Benckert – T. Berg, Leipzig, GE 



Conclusions – research agenda 

• Recurrence of HCC following locoregional treatments is the rule and 
sorafenib is not of any help 
 

• We know little on the most appropriate management of patients on the 
waiting list for liver transplantation, despite the availability of many 
therapies 
 

• The success of bridging on the intention-to-treat survival of patients 
depends on  
– the tumour biology   
– the response to the therapy (extent and durability) 

 

• Current unmet needs for management of patients on the waiting list:  
– tools to assess tumour biology 
– early assessment of a maintained response to therapy 

 
 

 


