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Census in Korea, 2017 

≥65 year: 7.36 million (14.2%) 

≥75 years: 3.22 million (6.2%) 

≥80 years: 1.63 million (3.1%) 

Korea faces rapidly aging population 
• Elderly (≥65 years) in 1980: 3.8% 
• Reached an aging society in 2000 (elderly ≥7%) 
• Reached an aged society in 2017 (elderly ≥14%) 

Ministry of the Interior and Safety, Korea. http://www.mois.go.kr 
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South Korea is aging faster 
than any other developed country 

Reuters 



Population Pyramid in Korea 

Ministry of the Interior and Safety, Korea. http://www.mois.go.kr 



Life Expectancy by Age 
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A newborn in 2017 

81.3 years 

보건복지부 http://www.index.go.kr 

An 80-years-old 

9.53 years 

What do you put first 
when treating very old patients? 

Safety 



My Experience (PCI Patients) 
• From 2016 to 2017 

• Median (IQR): 69.0 (57.8 – 77.2) years 
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• Aged ≥75 years: 33.0% 

• Aged ≥80 years: 15.1% 

 
Peak at 75-80 years 



“Olds” receiving PCI in Korea 

• ≥75 years: 10,574 (2012) → 14,949 (2016) 

• Increasing by 7.2% yearly 
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HEALTH INSURANCE REVIEW & ASSESSMENT SERVICE. 



cc: hematemesis 

 

Failed both   
endoscopic hemostasis 
and angiographic 
embolization 

 Medically treated 

Duodenal Ulcer Bleeding (F/81) 



• Syncope during hospitalization 

• Chest pain developed while going to the toilet → syncope → persistent chest pain 

NSTEMI (F/81) 

pLAD total occlusion Successful PCI with BMS 

P> BMS implantation and short-term DAPT 



• DAPT for 1 month → Plavix single 

• recurrent GI bleeding post-PCI 5 months(ΔHb=3.9 g/dL) 

• CAG + OCT to decide whether or not stop antiplatelet agent 

Recurrent GI bleeding (F/81) 

Diffuse in-stent restenosis 

 Recommend bypass surgery 

What if treated 
with DES 

in the first hand 



TRIANA trial 
• STEMI patients with ≥75 years old 

• Primary PCI (n=134) vs. fibrinolysis (n=132) 

Primary endpoints All-cause mortality 

Bueno et al. EHJ 2011 

Q1 Is PCI suitable for the old? 



After Eighty study 
• NSTEMI patients with ≥80 years old 

• Invasive strategy (n=229) vs. conservative strategy (n=228) 

Q1 Is PCI suitable for the old? 

Tegn et al. Lancet 2016 



A single center experience: St. Thomas Hospital 

• 514/7,570 patients undergoing PCI ≥80 years old 

Q1 Bleeding risk is high among the old 

Lockie et al. Heart 2010 



XIMA trial (Xience or Vision Stents for the Management of Angina in the Elderly) 

• Patients undergoing PCI with ≥80 years old (NSTEMI, UA, stable angina) 

• Lesion length ≥15 mm; lesion diameter <3 mm 

• DES (n=399) vs. BMS (n=401) 

Q2 Is DES safe for the olds? 

de Belder et al. JACC 2013 

Death, MI, CVA, TVR, or major hemorrhage 



XIMA trial (Xience or Vision Stents for the Management of Angina in the Elderly) 

• Patients undergoing PCI with ≥80 years old (NSTEMI, UA, stable angina) 

Q2 Is DES safe for the olds? 

de Belder et al. JACC 2013 

[VALUE] 
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Q3 

How long would I give DAPT 
for the old? 





DAPT duration by clinical situation irrespective of stent types 







3-month DAPT in stable angina 

Patient 2,117 patients with coronary artery disease (angina + AMI) 

Intervention 3-month DAPT (n=1,059) vs. 12-month DAPT (n=1,058) 

Treatment Endeavor ZES 

Outcomes Cardiovascular death, MI, ST, TVR, or bleeding) at 1 year 

Primary Endpoint 
(cardiovascular death, MI, ST, TVR, or bleeding) Composite of all-cause death, MI, ST 

RESET trial 



3-month DAPT in stable angina 

Patient 3,119 patients with stable angina or low-risk ACS 

Intervention 3-month DAPT (n=1,563) vs. 12-month DAPT (n=1,556) 

Treatment Endeavor ZES 

Outcomes All-cause death, MI, stroke, or major bleeding at 1 year  

Primary Endpoint: NACCE 
(all-cause death, [MI], stroke, or major bleeding) Bleeding 

OPTIMIZE trial 



Shorter duration of DAPT 

Stent thrombosis 

Major bleeding 







Polymer-free Biolimus-coated stent 
for patients with high bleeding risk 

Patient 2,466 patients with high risk of bleeding 

Intervention BIOFREEDOM vs. BMS 

Treatment 1-month DAPT 

Outcomes composite of cardiac death, myocardial infarction, or stent thrombosis 

Primary Safety Endpoint (Death, MI, ST) Primary Efficacy Endpoint (clinically-driven TLR) 



“It is unclear if this 
evidence applies to other 

contemporary DES.” 
 

- 2017 ESC guideline 





SMART-DATE trial 

Patient 2,712 patients with acute coronary syndrome (UA, NSTEMI, STEMI) 

Intervention 6-month vs. 12-month DAPT 

Outcomes a composite of all-cause death, myocardial infarction, or stroke at 18 months 

Safety of 6-Month Duration of Dual Antiplatelet Therapy After PCI in Patients With ACS 



SMART-DATE trial 
Safety of 6-Month Duration of Dual Antiplatelet Therapy After PCI in Patients With ACS 

Myocardial Infarction BARC 2-5 bleeding 

Secondary Endpoints 





Q4 

PCI strategy 
when planning short-term DAPT 
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SENIOR Trial 
Design 

Varenne, Olivier, MD, et al. (2017). Drug-eluting stents in elderly patients with coronary artery disease (SENIOR): a randomised single-blind trial. The Lancet. 

IC-511702-AA NOV17 Page 39 of 8 
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SENIOR Trial 
Baseline Clinical Information 

Varenne, Olivier, MD, et al. (2017). Drug-eluting stents in elderly patients with coronary artery disease (SENIOR): a randomised single-blind trial. The Lancet. 

SYNERGY™ 
BP Stent 

N=596 

REBEL™ 

BMS  

N=604 

Age, y 81.4±4.3 81.4±4.2 

Male sex, % 61.7 62.7 

BMI, kg/m2 26.3±4.3 25.9±3.9 

Diabetes mellitus, % 26.6 26.0 

Hypercholesterolemia, % 52.2 53.0 

Hypertension*, % 71.6 80.8 

Previous MI*, % 18.3 13.3 

PVD*, (%) 14.7 21.0 

Atrial fibrillation, % 17.3 17.9 

Anemia, % 13.8 15.0 

*P <0.05 

SYNERGY 
BP Stent 

N=596 

BMS 

N=604 

Transradial approach, % 79.8 81.3 

Multiple vessel disease, % 34.0 30.6 

Lesion location, %     

LM* 3.9 1.3 

LAD 54.0 52.3 

LCx 29.8 26.5 

RCA 35.9 37.9 

Stents implanted per patient  1.7±1.0  1.6±1.0 

Stent diameter per lesion (mm) 3.0±0.5 3.0±0.5 

Total stent length per patient 

(mm) 
32.6±20.8 30.3±20.3 

*P <0.05 

Baseline Characteristics Angiography 
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10.3 

25.8 

8.6 
35.6 

19.7 

SENIOR Trial 
Clinical Presentation 

Varenne, Olivier, MD, et al. (2017). Drug-eluting stents in elderly patients with coronary artery disease (SENIOR): a randomised single-blind trial. The Lancet. 

10.9 

25.5 

9.6 

33.3 

20.3 

SYNERGY™ BP Stent REBEL™ BMS 

Stable angina Silent Ischemia STEMI NSTEMI UA 
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SENIOR Trial 
DAPT Duration 

Varenne, Olivier, MD, et al. (2017). Drug-eluting stents in elderly patients with coronary artery disease (SENIOR): a randomised single-blind trial. The Lancet. 

* Please review SYNERGY  DFU for full instructions on DAPT. 

Bare-Metal Stent 

SYNERGY BP Stent 

DAPT Therapy for patients with SYNERGY™ BP Stent or BMS was the same* 

Log-rank test 

P=0.77 

SYNERGY™ 

BP Stent 

REBEL™ BMS 
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SENIOR Trial Primary Endpoint: MACCE 
All-cause mortality, MI, stroke, ischemia-driven TLR 

Varenne, Olivier, MD, et al. (2017). Drug-eluting stents in elderly patients with coronary artery disease (SENIOR): a randomised single-blind trial. The Lancet. 

* Please review SYNERGY  DFU for full instructions on DAPT. 

SYNERGY™ BP Stent Showed Superior Results versus BMS  

in Elderly Patients that Received a Shortened DAPT* Regimen 

IC-511702-AA NOV17 Page 43 of 8 

(strut + polymer thickness: 78 micron) 
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SENIOR Trial: 12-month Clinical Outcomes 

Varenne, Olivier, MD, et al. (2017). Drug-eluting stents in elderly patients with coronary artery disease (SENIOR): a randomised single-blind trial. The Lancet. 

SYNERGY™ BP Stent showed a 3x reduction in ID-TLR  

and exceptionally low ARC Def/Prob stent thrombosis 

MACCE Components Safety Endpoints 
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SENIOR Trial  
1-Year Results Summary 

• 1,200 patients that were all 75 years of age or older were studied 

• DAPT protocol: 1-month for stable patients; 6 months for unstable patients 

• 57% of patients discontinued DAPT at 1-month 

• SYNERGY BP Stent showed superior results†: 

• 29% reduction in  primary endpoint MACCE; BMS reported 16.4%; SYNERGY reported 

11.6%, statistically significant with a p-value of 0.016 

• SYNERGY BP Stent showed exceptionally low ST rate nearly 1/3 of the BMS rate 

• There was ZERO def/prob ST after early DAPT discontinuation post PCI with 

SYNERGY in elderly patients in this trial at 1 year 

 

 

Short DAPT Trial with SYNERGY™ BP Stent:  

SUPERIOR Outcomes in Elderly Patients 

The SYNERGY BP Stent was intentionally designed to enable shortened DAPT* 

and is being evaluated in additional clinical trials such as EVOLVE Short DAPT, 

POEM and IDEAL LM Trials. We look forward to these trial results. 

†Varenne, Olivier, MD, et al. (2017). Drug-eluting stents in elderly patients with coronary artery disease (SENIOR): a randomised single-blind trial. The Lancet. 

* Please review SYNERGY  DFU for full instructions on DAPT. 
IC-511702-AA NOV17 Page 46 of 8 



The SYNERGY Stent 

Ultrathin Abluminal 
 Coating 

Bioabsorbable 
Polymer Coating 
(PLGA) 
• Abluminal 
• 4µm thick 
• 85:15 ratio  
• <4 month  
      absorption time 

Everolimus-Eluting 
• 100μg/cm2 

• 3 month release time 

• 45% / 55% mix of dru
g and polymer 

 
 
 

Platinum Chromium  
Platform 
• 74μm (0.0029in)  
      strut thickness 
     Visibility 
     Strength  
     Flexibility  
     Conformability 
     Recoil 

 

PLGA rich 
domain* 

Drug rich 
domain* 

Adapted from Boston Scientific 



Thin Struts 

Byrne et al. Eur Heart J 2015 



Shear Stress Impacts ST Risk 
Strut Design and Stent Thrombogenicity 

Koskinas et al. JACC 2012 

Thick, rectangular struts promote stent 
thrombogenicity.  

• High ESS (on top of struts) 
→ platelet activatation  
→ ADP release 

• Low ESS (downstream of the strut) → 
activated platelets ↑ 
     re-endothelialization ↓ 
     natural anticoagulant production ↓ 

Thin, circular struts retain physiologic 
ESS, which favors platelet quiescence 
on top of struts and enhances re-
endothelialization and production of 
antithrombotic factors downstream of 
struts 
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EVOLVE II Clinical Trial 
3-Year Results 
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 SYNERGY™ Stent System  Promus Element™ Plus  

Stent System (PP-DES) 

Components of TLF 

SYNERGY™ Stent System 

BP-DES (n=816) 

P=0.53 P=0.65 P=0.55 P=0.28 

TLF Cardiac Death Target Vessel MI TLR 

PROMUS Element™ Plus Stent System  

PP-DES (n=779) 

Presented by D. Kereiakes, MD at ACC 2017 

ITT Population; Patients who did not receive a study stent were censored at 1 year; KM Event Rates; Per protocol spontaneous MI is defined as rise and/or fall of cardiac biomarkers with ≥1 value >99th percentile of the URL + evidence of myocardial ischemia. 

Peri-PCI MI is defined as ≥1 of the following: i) biomarker elevations within 48 hours of PCI (based on CK-MB >3X URL), ii) new pathological Q waves, or iii) autopsy evidence of acute MI 

 

Primary Endpoint of Target Lesion Failure (TLF) Met 
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EVOLVE II Clinical Trial 
4-Year Results 

Presented by R. Lee Jobe, MD at ACC 2018 

ITT Population; Patients who did not receive a study stent were censored at 1 year; KM Event Rates; Per protocol spontaneous MI is defined as rise and/or fall of cardiac biomarkers with ≥1 value >99th percentile of the URL + evidence of myocardial ischemia. 

Peri-PCI MI is defined as ≥1 of the following: i) biomarker elevations within 48 hours of PCI (based on CK-MB >3X URL), ii) new pathological Q waves, or iii) autopsy evidence of acute MI 

 

ARC Definite/Probable Stent Thrombosis 



Recurrent 
ischemic risk 

Bleeding risk 

Short DAPT Long DAPT 

Newer generation DES with improved safety profile have made 
“short-term DAPT” strategy safer than before! 





• To compare the safety of contemporary DES including BVS in terms of 
the risk of stent thrombosis (ST) or device thrombosis.  

Study Aim 

• We performed a systematic 
literature review of randomized 
controlled trials and updated a 
multiple-treatment network 
meta-analysis using a Bayesian 
framework. 



147 trials with 126,526 patients  

Network Plot of Included Trials 

(N=11,986) 
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(N=27,802) 

SES 

E-ZES 
(N=10,344) 
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Dual DES 



Rankogram 
definite or probable ST at 1 year 

%
 p

ro
b

a
b

il
it

y
 t

o
 r

a
n

k
 a

t 
e
a
c
h

 p
la

c
e

 

Ranks 

0%

20%

40%

60%

80%

100%

1 2 3 4 5 6 7 8 9 10 11 12

BMS PES SES E-ZES CoCr-EES PtCr-EES

BP-EES R-ZES BP-BES O-SES Dual-DES BVS

P
tC

r-
E

E
S

 

D
u

a
l-

D
E

S
 

C
o

C
r-

E
E

S
 

R
-Z

E
S

 

B
P

-B
E

S
 

S
E

S
 

E
-Z

E
S

 

B
V

S
 

P
E

S
 

B
M

S
 

O
-S

E
S

 

B
P

-E
E

S
 



Stent Thrombosis 
definite or probable ST at 1 year 

Control OR (95%CrI) 
BMS 
PES 
BVS 

E-ZES 
SES 

BP-BES 
R-ZES 

CoCr-EES 
Dual DES 

O-SES 
PtCr-EES 

BP-EES 

0.01 0.1 1 10 

Favors BP-EES Favors comparator 



• 91 trials 
• 105,842 patients 
• Mean F/U duration: 3.7 years 
• Primary endpoint: long-term definite or 

probable ST (ScT) (≥2 years) 



Comparison-adjusted funnel plot 



Long-term Device Thrombosis 



Control OR (95%CrI) 

BVS 
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BMS 

SES 

R-ZES 
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BP-EES 

Long-term Device Thrombosis 
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Favors comparators Favors BP-EES 

BP-EES (Synergy) vs. comparator stents 



My viewpoint 

Bleeding risk should be considered for elderly patients receiving PCI. 

2017 ESC guideline recommends 6-month DAPT for stable CHD. 
If bleeding is high, 3-month (IIa) or 1-month (IIb) can be considered 

12-month DAPT is recommended for ACS. 
If bleeding is high 6-month DAPT can be considered. 

Evidence supports the efficacy and safety of short-term DAPT strategy 
after implantation of SYNERGY biodegradable polymer DES. 




