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Duration of DAPT after DES implantation
Guidelines on DAPT Duration after Stenting

Patient 
Subpopulation US Guidelines 2016 ESC Guidelines 2014

BMS or DES
in ACS patients

At least 12 months (COR I, LOE: B). 
Longer durations may be 
considered in patients with DES 
(COR IIb, LOE: C)

Up to 12 months
(COR I, LOE: A)

BMS in non-ACS
At least 1 month (minimum 2 weeks 
if increased bleeding risk, ideally up 
to 12 months) (COR I, LOE: B)

At least 1 month
(COR I, LOE: A)

DES in non-ACS 6 months (COR I, LOE: B-R) 6 months (COR I, LOE: B)

} Based on the trials
3- vs. 12-mo: RESET, OPTIMIZE

6- vs. 12-mo: EXCELLENT, SECURITY, ISAR-SAFE
6- vs. 24-mo: PRODIGY, ITALIC, ARCTIC-Interruption,

12- vs. 30-mo: DAPT, DES Late, OPTIDUAL



Optimal duration of DAPT in ACS patients
SMART-DATE Trial

2,700 patients with ACS receiving PCI

DAPT-6 group
P2Y12 inhibitors for 6 months

DAPT-12 group
P2Y12 inhibitors for ³ 12 months

Primary endpoint: 18-month MACCE
a composite of all-cause mortality, MI, and cerebrovascular events

EES ZES BES

Loading aspirin and P2Y12 inhibitors

Randomization stratified by
site, diabetes, STEMI,

type of P2Y12 inhibitors
• PCI=percutaneous coronary 

intervention
• EES = everolimus eluting stent 

(Xience Prime)
• ZES = zotarolimus eluting 

stent (Resolute Integrity)
• BES = biolimus eluting stent 

(Biomatrix Flex)
• STEMI = ST elevation 

myocardial infarction
• MI = myocardial infarction

A prospective, multicenter, randomized, and open-label trial

ClinicalTrials.gov NCT01701453



Optimal duration of DAPT in ACS patients
SMART-DATE Trial

All-cause mortality, MI, or stroke

Hahn JY. Gwon HC, Lancet 2018

DAPT-6 group (P2Y12 inhibitors for 6 months) vs. DAPT-12 group (P2Y12 inhibitors for ³ 12 months) 



Optimal duration of DAPT in ACS patients
SMART-DATE Trial

Myocardial infarction

1.8%

0.8%

HR 2.41 (95% CI 1.15-5.05)
p=0.02

HR 1.28 (95% 
CI 0.48-3.45)
p=0.62

HR 5.06 (95% CI 
1.46-17.5)
p=0.01

DAPT-6 group

DAPT-12 group

DAPT-6 group

DAPT-12 group

DAPT-6 group (P2Y12 inhibitors for 6 months) vs. DAPT-12 group (P2Y12 inhibitors for ³ 12 months) 

Hahn JY. Gwon HC, Lancet 2018

Prolonged DAPT more than 12 months should remain

the standard of care in patients with a high ischemic risk.



Potential factors of local prothrombotic state 
after bifurcation stenting

• Potential interactions of factors which may initiate a net local prothrombotic
state in patients who have had stents implanted at coronary artery bifurcations.

Horowitz JD, Circ CVI 2018



Higher risk of MI in bifurcation lesion, 
particularly treated with 2-stent technique

• N=8,582 from ADAPT-DES database
– N=1,276 bifurcation PCI (15%)

Redfors B, Int J Cardiol 2018

TVF MI



Two-stent strategy is a major risk factor of ST & MI
A Meta-Analysis of Randomized and Observational Studies

• Meta-analysis of 12 major studies of bifurcation DES PCI (N= 6,961 patients)
• Increased risk of DES thrombosis (RR 2.31) and MI (RR 1.86)

JACC Cardiovasc Interv 2013;6:687–95

DES thrombosis Myocardial infarction



Efficacy and safety of DAPT after complex PCI

• Patient-level meta-analysis of 6 RCTs on DAPT duration
– PRODIGY, OPTIMIZE, RESET, EXCELLENT, SECURITY, ITALIC

Giustino G, JACC 2016

Giustino G, J Am Coll Cardiol 2016



Efficacy and safety of DAPT after complex PCI

Cardiac death, MI, stent thrombosis MI or stent thrombosis

• Patient-level meta-analysis of 6 RCTs on DAPT duration
– PRODIGY, OPTIMIZE, RESET, EXCELLENT, SECURITY, ITALIC

Complex short DAPT

Complex long DAPT

Non-complex short DAPT

Non-complex long DAPT

Complex short DAPT

Complex long DAPT

Non-complex short DAPT
Non-complex long DAPT

Giustino G, J Am Coll Cardiol 2016



Benefits of extending DAPT were similar in
subjects with and without complex lesions.

• From DAPT trial
– Complex anatomy (N=3,730) vs. Non-complex anatomy (N=7,824)
– Unprotected left main, >2 lesions per vessel, lesion length ³30 mm, bifurcation lesion 

with side branch ³ 2.5 mm, vein bypass graft, or thrombus-containing lesion

Ye RW, J Am Coll Cardiol 2017



DAPT duration in COBIS II registry

Jang WJ, Circ Cardiovasc Interv 2018

32.1 [21.7-46.1] months8.0 [6.0-11.0] months
Median
DAPT
duration



Baseline characteristics
Overall Population Propensity-matched Population

DAPT  ≥ 12-mo
(n= 1776)

DAPT < 12-mo
(n=306)

p 
value SD DAPT ≥ 12-mo

(n= 1224)
DAPT < 12-mo

(n=306)
p

value SD

Age, year 61.8 ± 10.3 61.3 ± 10.3 0.42 -5.0 61.4 ± 10.5 61.3 ± 10.3 0.92 -0.8

Male 1253 (70.6) 232 (75.8) 0.06 12.3 901 (73.6) 232 (75.8) 0.43 5.3

Acute coronary 
syndrome

1098 (61.8) 182 (59.5) 0.44 -4.8 732 (59.8) 182 (59.5) 0.92 -0.7

Hypertension 1000 (56.3) 167 (54.6) 0.57 -3.5 687 (55.4) 167 (54.6) 0.80 -1.4

Diabetes mellitus 487 (27.4) 71 (23.2) 0.12 -10.0 299 (24.4) 71 (23.2) 0.65 -2.4

Dyslipidemia 554 (31.2) 121 (39.5) <0.01 17.0 439 (35.9) 121 (39.5) 0.23 6.5

CRF 36 (2.0) 8 (2.6) 0.51 3.7 27 (2.2) 8 (2.6) 0.67 1.0

Heart failure 264 (14.9) 35 (11.4) 0.11 10.7 139 (11.4) 35 (11.4) 0.97 0.3

Current smoker 494 (27.8) 76 (24.8) 0.28 -6.9 327 (26.7) 76 (24.8) 0.50 -3.7

Previous MI 90 (5.1) 18 (5.9) 0.55 3.5 73 (6.0) 18 (5.9) 0.96 -0.3

Previous PCI 230 (13.0) 33 (10.8) 0.29 -7.0 135 (11.0) 33 (10.8) 0.90 -1.0

Previous CVA 103 (5.8) 20 (6.5) 0.61 3.0 72 (5.9) 20 (6.5) 0.67 2.5

LVEF, % 59.0 ± 10.4 59.2 ± 9.1 0.73 2.2 59.3 ± 9.8 59.2 ± 9.0 0.90 -0.6

Values are expressed as mean ± standard deviation or n (%).
CRF = chronic renal failure; CVA = cerebrovascular accident; DAPT= dual antiplatelet therapy; LVEF = left ventricular ejection fraction; MI = 
myocardial infarction; PCI = percutaneous coronary intervention; SD = standardized difference.

Jang WJ, Circ Cardiovasc Interv 2018



Lesion and procedural characteristics
Overall Population Propensity-matched Population

DAPT ≥ 12-mo
(n= 1776)

DAPT < 12-mo
(n=306)

p 
value SD DAPT ≥ 12-mo

(n= 1224)
DAPT < 12-mo

(n=306)
p 

value SD

Multi-vessel coronary disease 913 (51.4) 149 (48.7) 0.38 -5.4 616 (50.3) 149 (48.7) 0.61 -2.7

Left main bifurcation lesion 529 (29.8) 66 (21.6) <0.01 -19.9 286 (23.4) 66 (21.6) 0.50 -3.5

True bifurcation lesion 890 (50.1) 164 (53.6) 0.26 7.0 662 (54.1) 164 (53.6) 0.88 -1.4

Baseline SYNTAX score 17.1 ± 8.5 15.9 ± 8.3 0.02 -14.6 16.3 ± 8.3 15.9 ± 8.3 0.40 -4.4

2-stent technique 486 (27.4) 60 (19.6) <0.01 -19.5 260 (21.2) 60 (19.6) 0.53 -4.1

SB predilation 368 (20.7) 73 (23.9) 0.22 7.3 290 (23.7) 73 (23.9) 0.95 0.8

Final kissing ballooning 881 (49.6) 144 (47.1) 0.41 -5.1 596 (48.7) 144 (47.1) 0.61 -2.9

Guidance of IVUS 710 (40.0) 121 (39.5) 0.89 -0.9 461 (37.7) 121 (39.5) 0.55 3.0

Type of used stent

<0.01 27.7 0.54 4.11st generation DES 1521 (85.6) 284 (92.8) 1123 (91.7) 284 (92.8)

2nd generation DES 255 (14.4) 22 (7.2) 101 (8.3) 22 (7.2)

Number of implanted stent 1.9 ± 1.0 1.7 ± 0.9 <0.01 -24.7 1.7 ± 0.9 1.6 ± 0.9 0.27 -7.0

MV stent length (mm) 28.7 ± 12.4 27.8 ± 11.7 0.22 -7.9 28.3 ± 11.7 27.8 ± 11.7 0.52 -2.9

MV stent diameter (mm) 3.2 ± 0.4 3.2 ± 0.4 0.06 -11.9 3.2 ± 0.4 3.2 ± 0.4 0.96 -0.5

SB stent length (mm)² 22.4 ± 9.8 22.1 ± 8.8 0.83 

SB stent diameter (mm)² 2.9 ± 0.4 3.0 ± 0.4 0.08 

MV stent length (mm) 28.7 ± 12.4 27.8 ± 11.7 0.22 -7.9 28.3 ± 11.7 27.8 ± 11.7 0.52 -2.9

MV stent diameter (mm) 3.2 ± 0.4 3.2 ± 0.4 0.06 -11.9 3.2 ± 0.4 3.2 ± 0.4 0.96 -0.5

SB stent length (mm)² 22.4 ± 9.8 22.1 ± 8.8 0.83 

SB stent diameter (mm)² 2.9 ± 0.4 3.0 ± 0.4 0.08 

Jang WJ, Circ Cardiovasc Interv 2018



Clinical Outcomes over 4 Years 
after PCI for Bifurcation Lesion

Overall Population Propensity-matched Population

DAPT ≥ 12-mo
(n= 1776)

DAPT < 12-mo
(n=306)

*Adjusted HR
(95% CI)

p 
value

DAPT ≥ 12-mo
(n= 1224)

DAPT < 12-mo
(n=306)

Unadjusted HR
(95% CI)

p
value

Death or MI 37 (2.8) 26 (12.3) 0.21 (0.13 - 0.35) <0.001 24 (2.6) 26 (12.3) 0.22 (0.12 - 0.38) <0.001

Death 30 (2.3) 9 (4.3) 0.48 (0.22 - 1.02) 0.06 19 (2.1) 9 (4.3) 0.51 (0.23 - 1.13) 0.09 

Cardiac death 7 (0.5) 4 (2.2) 0.21 (0.06 - 0.76) 0.02 2 (0.2) 4 (2.2) 0.13 (0.02 - 0.71) 0.02 

MI 7 (0.5) 19 (9.7) 0.06 (0.03 - 0.14) <0.001 5 (0.5) 19 (9.7) 0.06 (0.02 - 0.17) <0.001

†Stent thrombosis 2 (0.1) 4 (1.8) 0.08 (0.01 - 0.43) 0.003 0 (-) 4 (1.8) - -

CVA 3 (0.2) 2 (0.9) 0.24 (0.04 - 1.46) 0.12 3 (0.3) 2 (0.9) 0.36 (0.06 - 2.14) 0.26 

Jang WJ, Circ Cardiovasc Interv 2018

Values are expressed as n (%, Kaplan-Meier estimates).
*Adjusted covariates included acute coronary syndrome, age, diabetes mellitus, gender, LM bifurcation lesion and 2-stent technique.
†Definite or probable stent thrombosis.
CI = confidence interval; CVA = cerebrovascular accident; DAPT= dual antiplatelet therapy; HR = hazard ratio; LM = left main; MI = myocardial infarction; PCI = 
percutaneous coronary intervention.



Clinical Outcomes over 4 Years 
after PCI for Bifurcation Lesion

Jang WJ, Circ Cardiovasc Interv 2018

All-cause death or MI 



Comparative unadjusted hazard ratios of
all-cause death or MI for subgroups

Jang WJ, Circ Cardiovasc Interv 2018



Limitation of this study

• Retrospective registry not devoted to DAPT duration

• No available bleeding data

• No data for anticoagulation or medical treatment except DAPT

• Majority of patients treated with 1st gen DES

Horowitz JD, Editorial, Circ CVI 2018
Overall, it is likely that in the near future there will be no further or 
more definitive evaluation of optimal DAPT therapy duration post 
stent insertion for bifurcation lesions, and it is appropriate to use the 
conclusions of the current evaluation as a guide to duration of DAPT 
therapy in this circumstance. 



Conclusions

• Prolonged DAPT more than 12 months may be indicated for 

the patients who underwent complex PCI for bifurcation 

lesions with a large side branch.

• The subgroups who really need prolonged DAPT should be 

further defined in the future studies, particularly in this era of 

2nd gen DES.

Thank you for your attention


