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Risk of Stent Thrombosis after  
1st Generation DES  

SES (n=3823) or PES (n=4323) at 2 academic centers 

Daemen J, et al, Lancet 2007;369:667–78 
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Stent Thrombosis 

Procedure  

Patient, Device, Procedure 

Stent 

 Thrombosis 

• Expansion 
• Apposition 
• Runoff/Dissection  

Patient 

• Higher Risk 
• AP Compliance and 

Resistance 

Device 

• Stent platforms 

• Polymer integrity and 

reactions 
• Pharmacology 





1. Stent Thrombosis 

2. In-Stent Restenosis 



Updated Network Meta-Analysis  
including RCT with at least 3 year FU  

Palmerini et al. J AmColl Cardiol 2015;65:2496–507 

51 RCTs; 52,158 patients, median 3.8 years 



Palmerini et al. J AmColl Cardiol 2015;65:2496–507 

Definite or Probable ST 



Palmerini et al. J AmColl Cardiol 2015;65:2496–507 

Very Late Definite or Probable ST 



Palmerini et al. J AmColl Cardiol 2015;65:2496–507 

Death MI 



Updated DES;  

Enhanced Safety Outcomes 

• Second-generation DES have been developed 

with novel materials and delivery systems (i.e., 

changes in stent alloy, architecture, thickness, 

polymer characteristics, drug type, dose, and 

release kinetics)  

    more rapid and complete endothelialization  

• Second-generation DES showed better safety 

outcomes (ST, death, or MI) than first-generation 

DES or BMS during long-term FU.  



In-Stent Restenosis = Intimal Hyperplasia 

Pathology of Restenosis 



Mechanisms of DES Restenosis 

• Biological factors 

       Drug resistance 

       Hypersensitivity 

• Mechanical factors 

       Non uniform stent strut distribution 

       Stent fractures 

       Polymer peeling 

       Non uniform drug deposition 

• Technical factors 

       Incomplete stent expansion 

       Stent gaps or “misses” (uncovered lesion segments) 

       Barotrauma to unstented segments 



Otsuka, Virmani et al. Circulation 2014;129:211-23 

73 SES 85 PES 46 EES 
P  

vs. SES 

P 

vs. PES 

Median F/U 9 months 7 months 7 months 

Uncovered strut, % 18.0 (0-51.4) 18.7 (7.1-44.4) 2.6 (0-7.1) <0.001 <0.001 

Fibrin deposition,% 29.9 (12.1–59.9) 51.1 (36.9–72.9) 8.5 (0-28.2) 0.001 <0.001 

Inflammatory score 1.0 (0.3–2.0) 1.0 (0.1–1.4) 0.26 (0-0.6) <0.001 0.006 

Neoatherosclerosis 25 (35%) 15 (19%) 12 (29%) 0.91 0.19 

Old vs. Newer DES 

New anti-proliferative drugs 

Biodegradable polymer 

Thinner struts 

Better strut coverage 

    Expected to reduce neoatherosclerosis… 



Angiographic Follow-Up  

In Contemporary DES Studies 

• Routine angiographic follow-up is allowed to 

asses the efficacy performance of early DES.  

• But, routine angiographic surveillance can bias 

results!!   Oculostenotic reflex  

 

• In contemporary DES practice, clinical restenosis 

measured as TLR or TVR is a mostly adapted 

clinical outcome instead of invasive angiographic 

restenosis.   



Palmerini et al. J AmColl Cardiol 2015;65:2496–507 

Target Vessel Revascularization 



Updated DES;  
Enhanced Efficacy Outcomes 

• Second-generation DES have been developed 

with novel materials and delivery systems.  

 

• By a meta-analysis of 51 comparative trials, 

second-generation DES showed better efficacy 

outcomes than either first-generation DES or 

BMS after a median 4-year FU.  



IRIS-DES Registry 

Design 

• DESIGN: An unrestricted, multicenter, prospective cohort  

 

• OBJECTIVE: To compare the safety and efficacy of the 

second- or newer-generation DES and the first-

generation DES in everyday clinical practice, 

 

• PRINCIPAL INVESTIGATOR       

   Seung-Jung Park, MD, PhD,   Asan Medical Center, 

Seoul, Korea 

 



Consecutive PCI patients receiving New DES  

without a mixture of other DES 

Clinical follow-up at 1-, 6-, and 12-months,  

and annually up to 5 years 

Evaluation of Effectiveness and Safety of the First, Second, and Newer  

Drug-Eluting Stents in Routine Clinical Practice;  

IRIS-DES Registry  

Patents with  

BIOMATRIX 

(N=1,000) 

Prospective Enrollment 

Patents with 

PROMUS  
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Patents with  
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IRIS-PRIME 
Registry 

STEMI with  

GENOUS 

(N=1,000) 

Patents with  

CYPHER 

(N=3,000) 

Patents with  

NOBORI 
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Patents with  
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K-XIENCE 
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Comparative Effectiveness Research of 
Various DES 

• Enrollment and at least 2-year clinical follow-up 
was completed for Cypher, Xience, Genous, 
Promus element, Xience prime, Nobori, 
Biomatrix, and Resolute intergrity. 

 

• Results are expected in the summer of 2016.  

 

 

 

 

 



Lancet 2016;387:1277-89. 



Lancet 2016;387:1277-89. 



Lancet 2016; 387: 537–44 

Study-level Meta-Analysis of 6 RCT 
ABSORB Series and EVERBIO II and TROFI II  



BVS Registry 

A Propensity-Matched Cohort (N=1,810) of the 

GHOST-EU and XIENCE V USA 

BVS (%) EES (%) HR (95% CI) P 

Device-oriented 

composite outcome 
5.8 7.6 0.75 (0.52 to 1.08) 0.12 

CV death 0.7 1.9 0.36 (0.14 to 0.92) 0.025 

MI 2.4 4.0 0.61 (0.36 to 1.05) 0.07 

TLR 4.6 3.5 1.35 (0.84 to 2.17) 0.22 

Definite or probable ST 1.8 1.1 1.62 (0.73 to 3.57) 0.23 

J Am Coll Cardiol Intv 2016;9:440–9 



JACC Intv 2015; 016;8:190-200 



• Efficacy Issues in BVS 

 - Inferior midterm angiographic performance    

 - Similar rates of composite patient-oriented and 

      device-oriented adverse events    

• Safety Issues in BVS 

   - Increased peri-procedural MI 

   - Increased early risk of stent thrombosis  

   - Data on long-term FU and optimal duration of DAPT      

     is not yet available.  

Current 1st generation BVS 



Current Status and Future Evolution of DES 

• Current DES with durable and bioresorbable 

polymers have improved safety and efficacy 

outcomes compared to earlier DES and BMS.  

• Polymer-free DES is also promising and will 

further reduce the risk of ST and long-term DAPT 

requirement.  

• More studies are needed to determine whether 

BVS can lower the risk of late events and provide 

additional clinical advantage beyond 

contemporary metallic DES.  



Last Message; Current PCI with DES  

• We now have reached a major milestone in the 
maturation of PCI as a treatment for CAD.  

 

• Regardless of where the technology goes, 
“When technology stops continued innovation”, 
“The Knowledge will also stops” 

 

• As the technologies are getting better and 
better, we can provide a better opportunity for 
optimal patient care in the long run.  


