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PROTECT trial: Endeavor vs Cypher
8791 patients enrolled

Superiority design 

Expected event rate 2.6% with Cypher

RRR= 40%

Wiyns ey al; EHJ 2014



Trial N Pz Comparators Design Fup ST

NAPLES 226 ZES vs SES 
vs PES

Single center, non 
inferiority

2 y 4.0% vs 1.3%

Endeavor III 436 ZES vs SES Multicenter, non 
inferiority

5 y 0.7% vs 0.9%

Komer 611 ZES vs SES 
vs PES

Multicenter, non 
inferiority

2 y 2% vs 2%

ISAR TEST II 674 ZES vs SES Multicenter, non 
inferiority

2 y 1.2% vs 1.2%

SORT OUT III 2332 ZES vs SES Multicenter, 
superiority

5 y 1.2% vs 2.1%

ZEST 2645 ZES vs SES 
vs PES

Multicenter, non 
inferiority

1 y 0.7% vs 0%

Endeavor vs Cypher 



NEJM 2016

9013 patients enrolled

Superiority design 

DES vs BMS



PtCr-EESBP-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) 

BP-SES

Are there meaningful differences 
among II generation DES?



18 RCT

All multicenter

256-3235 pts

TLF at 1 year

All non inferiority

NI achieved in all



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%

TALENT 8.3% 5.9% 71% 4%

Many of them were underpowered



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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Network meta-analyses on DES

Palmerini et al. Lancet 2012

Palmerini et al. JACC 2013

Palmerini et al. JACC 2015



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Palmerini et al, unpublished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





Is it the drug or is it the polymer?

Vision

Vision coated with fluoropolymer

Vision perfused with blood 

pre-treated with Everolimus

Xience



Xience

(40 ng) Polymer

(250 ng)

Vision

(550 ng)

Everolimus

(480 ng)
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To bioabsorb or not to bioabsorb



BIOFLOW V: 1-year results

Kandzari et al; Lancet 2017

1334 randomized pts



BIOFLOW V: 2-year results

Kandzari et al; JACC 2018



BIOSCIENCE: 1-year results

Pilgrim et al; Lancet 2014

2119 randomized pts



BIOSCIENCE: 5-year results

TLF

TLRTV-MI

C death

Pilgrim et al; Lancet 2017



Death                                           Myocardial infarction

Target Lesion Failure                 Stent thrombosis

6 RCT

7037 patients



Bangalore et al; Circ 2018



Bangalore et al; Circ 2018



BIONIX trial: ORSIRO vs Resolute

Von Birgelen et al; Lancet 2018



Conclusion I

• All studies comparing different second generation 
DES each other had a non-inferiority design, and 
therefore it is not possible to tease out significant 
differences in low-occurrency endpoints such 
as stent thrombosis or MI.

• The Xience stent is the device which has received 
the most extensive investigation ever, with           
randomized trials and meta-analyses reporting     
improved safety and efficacy compared to BMS    
and first generation DES.



Conclusion II

• Thinner strut DES have shown promising results  
with the potential of further improving the            
outcome of patients undergoing stent                  
implantation, but further investigation is needed to 
confirm this hypothesis. 


