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Who is going to bleed？ 
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Delayed Arterial Healing as a cause of LST 

Joner M & Finn AV. J Am Coll Cardiol. 2006;48(1):193-202. 
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Histologic findings in 2nd Gen DES at autopsy 

1st-generation DES 2nd-generation DES (EES) 

EES 6 months SES 13 months PES 11 months 

Otsuka F et al. Circulation. 2014;129:211-223 
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One-Year Outcome of  

a Prospective Trial Stopping  

Dual Antipletelet Therapy at 3-Month after  

Everolimus-eluting Cobalt-chromium  

Stent Implantation 
ShorT and OPtimal duration of Dual AntiPlatelet Therapy after  

everolimus-eluting cobalt-chromium stent (STOPDAPT) trial 
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Enrolled 
(N=1526) 

1-Year Clinical Follow-up 

(N=1519; 99.6%) 

STOPDAPT Patient Flow 

Candidate 
(N=3580) 

) 

Enrollment from 58 Japanese centers 

between September 2012  and October  2013 

1 = Withdraw consent 

Study Population 
(N=1525) 

Non-Enrolled 
(N=2054) 

Patients treated with CoCr-EES 
(N=6070) 

2490 = Previously treated with DES 
            other than CoCr-EES 

Physician’s judgment: 62% 

Patients’ refusal: 14% 

Others: 24% 



0%

1%

2%

3%

4%

5%

Landmark Analysis at 3-month 

P = 0.19 

Primary 

endpoint 

CV death/MI/ 

Stroke/ST 

P = 0.13 

Bleeding 

P = 0.84 

P = 0.28 P = 0.5 

STOPDAPT 

RESET 

Death CV Death 

MI Stroke 

Definite ST 

P = 0.004 P = 0.97 

P = 0.08 
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Natsuaki M et al. Cardiovasc Interv Ther. 2016 Jul;31(3):196-209. 



Disease / Conf DES 
Recommen

dation 
LOE 

ACS 

ESC 2014 

12mo 

Class I 

A 

6mo 
Stable AP 

ACS 
ACC/AHA 2016 

12mo B 

Stable AP 6mo B 

Stable AP 
JCS 

2008 12mo B 

STEMI 2011 12mo A 

Duration of DAPT 
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Prolonged DAPT and Clinical Event 

• Benefit of Prolonged DAPT 

– Stent thrombosis → 1％ Reduction 

–  Non-ST MI → 1％ Reduction 

• Drawback of Prolonged DAPT 

– Major bleeding → 1% Increase 
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Neoathero/ Hypersensitivity 

Secondary prevention effect  
Of Theinopyridine 



Abnormal Vascular Responses following DES Implantation 

Nakazawa, G et al. J Am Coll Cardiol 2011:57(4).390-8 Nakazawa, G & Otsuka, F et al. J Am Coll Cardiol. 2011:57(11):1314-22. 

Hypersensitivity Neoatherosclerosis 

15 



Incidence of Neoatherosclerosis in EES 
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Different Mechanisms of DES failure with time 

1 Month 1 Year 2 Years- 

Early Late Very Late 

Procedural 
factors 

Delayed healing 

Abnormal vascular response 
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Nakazawa G, J Cardiol. 2011 Sep;58(2):84-91. 



DAPT in 2nd (3rd) Gen DES era 

1 Month 1 Year 2 Years- 

Early Late Very Late 

Procedural 
factors 

Delayed healing Abnormal response 
＝Neoatherosclerosis 
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Atherosclerosis 
In Native coronary 

DAPT for secondary prevention for atherosclerosis DAPT for prevention of ST 



Risk of major adverse cardiovascular events comparing extended 
dual antiplatelet therapy vs. aspirin alone.  

Jacob A. Udell et al. Eur Heart J 2015 

Risk of individual 
cardiovascular and bleeding 

endpoints comparing extended 
dual antiplatelet therapy vs. 

aspirin alone.  
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・ Retrospective cohort study of patients who underwent a PCI 
between 1996 and 2008 in an integrated healthcare delivery 
system 

・ Associations of spontaneous bleeding and MI with all-cause 
mortality 

Dhruv SK et al; JACC. 2015; 65: 1411-20 



The crude annual death rate among patients who had a 
spontaneous bleed and patients who had a spontaneous 
MI was higher than among patients with neither event. 
 
Mortality rate of patients with Bleeding was even higher 
than those who had MI. 

Dhruv SK et al; JACC. 2015; 65: 1411-20 



ADAPT-DES study;  
To determine the incidence and predictors of clinically relevant 
bleeding events occurring within 2 years after hospital discharge 
 
The effect of Post Discharge Bleeding on subsequent 2-year all-
cause mortality was estimated by time-adjusted Cox proportional 
hazards regression. 

Généreux P et al; JACC. 2015; 66: 1036-45 



Post Discharge Bleeding was the strongest predictor of 2-
year mortality 

Généreux P et al; JACC. 2015; 66: 1036-45 

The magnitude of the effect of 
post discharge Bleeding on 
subsequent mortality was 
roughly 2.6-fold greater than 
the effect of post discharge MI. 



Dual antiplatelet therapy Cessation 

due to Bleeding Complication is 

Related to Long-Term Clinical 

Outcome Following Percutaneous 

Coronary Intervention 

• S.Tanaka, Y.Ikari, M.Nakamura, T.Ijichi, T.Komai, 

K.Yanagisawa, Y.Kamiyama, T.Iida, S.Tamiya, E.Toda, 

M.Shima, T.Fujii, D.Ito, G.Nakazawa, N.Masuda, 

T.Matsukage, N.Ogata, Y.Morino 

• Tokai University Hospital, Isehara, Kanagawa, Japan 

Presented@JCS2012 
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Reasons of P2Y12 inhibitor cessation 

318 388 

cessation

continuing

Reasons of cessation 

bleeding complication(17)

considered as full-term (262)

hepatic disorder (18)

agranulocytosis (2)

pancytopenia (1)

skin eruption (4)

bypass surgery (3)

others (29)
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Kaplan-Meyer Event Free Survival 

Curve of MACCE 

Group 1 : bleeding complication 

Group 2: stopped due to other reasons 

Group 3: stopped considered as full-term 

Group 4: continued 
P=0.0009 
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Bleeding and Thrombotic Event 

• While thrombotic event is catastrophic, post 

discharge “bleeding” is also critical (or even 

worse) 

• We need to accurately discriminate the 

patients who are at risk for thrombotic event 

or bleeding risk 
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DAPT Score 
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DAPT Score 

Variable Points 

Patient Characteristic 

Age 

     ≥ 75 -2 

     65 - <75 -1 

     < 65 0 

Diabetes Mellitus 1 

Current Cigarette Smoker 1 

Prior PCI or Prior MI 1 

CHF or LVEF < 30% 2 

Index Procedure 

Characteristic 

MI at Presentation 1 

Vein Graft PCI  2 

Stent Diameter < 3mm 1 

Distribution of DAPT Scores among all  
randomized subjects in the DAPT Study 

RW et al. Yeh RW et al. JAMA. 2016 Apr 26;315(16):1735-49. 
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Continued Thienopyridine vs. Placebo 
DAPT Score <2 (Low); N=5731 

1.7% vs. 2.3% 
P=0.07 
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Months After Enrollment 

3.0% vs. 1.4% 
P<0.001 
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Months After Enrollment 

Myocardial Infarction or Stent Thrombosis Death, MI, or Stroke (MACCE) 

GUSTO  
Moderate/ 
Severe  
Bleeding 
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Continued Thienopyridine vs. Placebo 
DAPT Score ≥ 2 (High); N=5917 

2.7% vs. 5.7% 
P<0.001 

Continued Thienopyridine   

Placebo  
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4.9% vs. 7.6% 
P<0.001 
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1.8% vs. 1.4% 
P=0.26 
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DAPT study  Toho University 

Distribution of DAPT score 

Japanese population 

Courtesy of Dr. Raisuke Iijima @ Toho Ohashi Hosp 



Limitation of DAPT study 

• Consists of patients who had no thrombotic 

and bleeding event in the first year 

• Patients with anti-coagulant Tx were excluded 

• Different population? 

– body size, age, and race 
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Risk Score from PARIS Study 

Usman Baber, MD, J Am Coll Cardiol 2016;67:2224–34) 
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Risk Score from PARIS Study 

Usman Baber, MD, J Am Coll Cardiol 2016;67:2224–34) 

Low Int High 

Low Int High 



Thrombotic and Bleeding Risk  

Usman Baber, MD, J Am Coll Cardiol 2016;67:2224–34) 

Many patients are high risk for thrombotic AND bleeding event 



Cardiovasc Interv Ther. 2013 29: 123-33 
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P= 0.0520 

Age Weight AF HD OAC History of 
Bleeding  



37 

Impact of transradial coronary intervention on 
bleeding complications in OCTOGENARIANS  

(TOKAI Univ.) 

Tammam K, Ikari Y, et al. Cardiovasc Interv and Ther. In Press 

BARC Major  7.6% 
TIMI Major bleeding 4.5%, Minor 3.1% 

• Among 2530pts receiving PCI, 291 pts (12%) were octogenarian 
• Mean Bw : 56kg 
• DM 40% 
• History of CVD 11% 
• Mean Ccr 41 
• ACS 40% 
• AF 11% (OAC 8%) 
• TRI 75% TFI 25% 
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Impact of transradial coronary intervention on 
bleeding complications in OCTOGENARIANS (>80ys)  

(TOKAI Univ.) 

Tammam K, Ikari Y, et al. Cardiovasc Interv and Ther. In Press 
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BARC2 BARC3ab BARC5
Procedure GI

Urinary Unknown

Bleeding in Octogenarians 

Tammam K, Ikari Y, et al. Cardiovasc Interv and Ther. In Press 



40 

Impact of transradial coronary intervention on bleeding 
complications in OCTOGENARIANS 

Bleeding risk 
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Re-visit Bleeding risk 

• Once patients suffer from bleeding, they have high 

mortality risk (even higher than MI) 

• Bleeding risk is high in old patients 

– Co-morbidity of AF (Taking OAC) 

– Small body size 

– Low renal function 

– History of bleeding and CVA 

➡ They have not well studied in the previous clinical trials 
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