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Are there meaningful 

differences among II 

generation DES? 



What really matters to patients? 



Sample size for a superiority study on 

stent thrombosis 

• Assuming a 1-year event rate of 

1% 

• Relative risk reduction 50% 

• α= 0.05 

• Power= 90% 

 

13,000 patients 

needed 
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Use of DES across RCTs 



Stone et al; JAMA 2005 



Palmerini et al, Lancet 2012 



Network meta-analysis: 49 RCTs and 

50,844 pts 

Palmerini et al. Lancet 2012;379:1393-402 



What is a network meta-analysis? 

NMA can be weak if it relies only  

on indirect evidence 

Inconclusive if indirect and direct 

evidence go in opposte directions 

Strong if there is consistency between  

direct and indirect evidence 



Stent Thrombosis Network Meta-analysis 
Primary EP: ARC Definite ST (FU through 2 years) 

49 RCTs, 50,844 pts 

Palmerini T et al. Lancet 2012 

Consistency between direct and indirect estimates of  

1-year stent thrombosis for CoCr-EES vs. BMS 

IV = inverse variance 

SE = standard error 

Odds Ratio IV 

Random, 95% CI 

10 1 0.1 0.001 

Favors CoCr-EES Favors BMS 

Weight SE Log (odds ratio) 

Definite stent thrombosis 
Direct estimate 

Indirect estimate 

Total (95% CI) 

Test for overall effect Z=4.82 (p<0.00001) 

Definite or probable thrombosis 
Direct estimate 

Indirect estimate 

Total (95% CI) 

Test for overall effect Z=4.48 (p<0.00001) 
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Bern Registry                  

Pooled analysis of 5 RCTs                           NORSTENT trial 

Valgimigli et al BMJ 2015 Bonaa NEJM 2016 

Raber  JACC 2011 



Permanent polymer is bad 

BMS are safer than DES 

 

 





Stent thrombogenicity in an in 

vitro system of stent perfusion 

Tullio Palmerini, Diego Della Riva, Chiara Barozzi, Luciana 

Tommasi, Nevio Taglieri, Mario Marengo, Gianfranco 

Cicoria, Carlotta Orlandi, Filippo Ferrari 

Policlinico S.Orsola, Bologna 

Italy 



Palmerini et al, unpublished 

……Looking for a biological plausibility 





Next step…… 

Vision 

 

Vision coated with fluoropolymer 

 

Vision perfused with blood  

pre-treated with Everolimus 

 

Xience 





To bioabsorb or not to bioabsorb 

 



PtCr-EES BP-EES 
EVOLVE I  (n=291)  
EVOLVE II (n=1864) 

Re ZES 

COMPARE II  (n=2707)  
NEXT (n=3235)  

CoCr-EES BP-BES 

SORT OUT VI    (n= 1502)  

New generation PP vs BP DES 

BP-SES 

All non inferiority trials! 



Limitations of non inferiority trials 

• Do not have power to address differences 

in important endpoints such as mortality 

or ST 

 

• They combine heterogeneous endpoints 

such as death, MI, TVR 

 

• Sometimes they have disproportional high 

non inferiority margin 

 



Expected Observed Obs/Exp NIM 

COMPARE II 9.5% 4.8% 50% 4% 

NEXT 6.9% 4.2% 60% 3.4% 

CENTURY II 10.0% 4.4% 44% 5.5% 

SORT OUT VI 6.5% 5.0% 76% 2.5% 

Most of them were underpowered! 



RCT with at least 3-year fup 

51 RCTs with 52,158 patients 

Mean follow up 4 years 

Palmerini et al; JACC 2015 



Palmerini et al; JACC 2015 
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New generation of BP-DES 

Orsiro 
CoCr platform with 60 µm thick struts 

PLLA polymer matrix 

Polymer degradation: 7 months 

Sirolimus 

Ultimaster 
CcCr platform with 80 µm thick struts 

PDLLA polymer matrix 

Polymer degradation time: 3-4 months 

Sirolimus 

Synergy 
PtCr platform with 74 µm thick struts 

PDLLA polymer matrix 

Polymer degradation time: 3 months 

Everolimus 



BIOSCIENCE  (Orsiro vs Xience)                     CENTURY II (Ultimaster vs Xience) 

EVOLVE II (Synergy vs Promus)             BIO-RESORT  (Synergy vs Orsiro vs Res) 

66% relative risk reduction in  

definite ST with CoCr-EES 
Obs event rate 60% lower than expected 

NIM wider than observed event rate 

Small trial of 1864 patients undepowered 

for stent thrombosis  Obs event rate 42% lower than expected 

Study population was 44% of eligible pts 



Conclusions I 

• Although there have been several RCTs 

investigating safety and efficacy of different DES, 

there is a significant imbalance in the amount of 

data available for different DES, with fluorinated 

permanent polymer CoCr-EES being the most 

investigated devices ever with 31 RCTs and more 

than 20.000 patients receiving this stent.   

 

• Across randomized trials, meta-analyses and 
observational studies CoCr-EES have been 
shown to reduce early and late stent thrombosis 
not only compared to other DES, but even BMS. 

 

 

 



Conclusions II 

• At a median follow up of 4 years, no significant 

advantage is apparent with BP-BES compared to 

second generation DP-DES. In contrast, CoCr-

EES is associated with lower rates of stent 

thrombosis than BES. 

 

• New BP DES have been shown to be non-inferior 

to second generation PP-DES, but RCTs 

performed so far have been underpowered to 

detect differences in ST or MI. 

 


