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Background

e Current guidelines recommend 6 to 12 months of dual antiplatelet therapy
(DAPT) after DES implantation, with growing evidence supporting long-term
P2Y12 inhibitor monotherapy—particularly clopidogrel monotherapy—as a
pre ferred maintenance strate gy. Eur Heart | 2023,44:3720-3826 / 2024:45:3415-3537

J Am Coll Cardiol 2023;82:833-955 / 2025;85:2135-2237
Lancet 2021;397:2487-96 / Lancet 2025;405:1252-63

* For patients at high ischaemic risk, extended DAPT beyond 12 m s after
DES implantation reduced ST and MACE VS. aspirin monotherapy in the DAPT
trial, but increased bleeding.

New Engl J Med 2014;371:2155-66 / JAMA 2016;315:1735-49

* However, the comparative impact of clopidogrel monotherapy vs. extended
DAPT in high-ischaemic-risk patients remains uncertain.
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Objective

* To investigate whether clopidogrel monotherapy is non-inferior
to extended DAPT with clopidogrel plus

i,.—..r,...
- ) ¥

n for 24 months
with respect to net adverse clinical events in patients at high

ischaemic risk 12 months after DES implantation.

If non-inferiority for the primary endpoint is met,
key secondary ischaemic and bleeding endpoints will be tested for superiority
in a prespecified sequence.
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Trial design and population

* Investigator-initiated, multicentre, randomised, open-label, non-inferiority trial
(ClinicalTrials.gov number, NCT03947229)

* Enrolment period: August 2019 through August 2023

* Conducted at 19 sites in South Korea; Investigators (Participating site)

1. Byeong-Keuk Kim (Yonsei University Severance Hospital) 11.Sung Uk Kwon (Inje University Ilsan Paik Hospital)

2. Kyounghoon Lee (Gachon University Gil Medical Center) 12.Seung-Ho Hur (Keimyung University Dongsan Medical Center)
3. Deok-Kyu Cho (Yonsei University Yongin Severance Hospital) 13.Tae Soo Kang (Dankook University Hospital)

4. Yun-Hyeong Cho (Hanyang University Myongji Hospital) 14. Eun-Seok Shin (Ulsan University Hospital)

5. Sung Gyun Ahn (Yonsei University Wonju Severance Hospital) 15.Jin Bae Lee (Daegu Catholic University Medical Center)

6. Kyeong Ho Yun (Wonkwang University Hospital) 16.Ki-Hyun Jeon (Seoul National University Bundang Hospital)

7. Ji-Yong Jang (National Health Insurance Service Ilsan Hospital) 17.Ung Kim (Yeungnam University Medical Center)

8. Seunghwan Kim (Inje University Haeundae Paik Hospital) 18. Won-Ho Kim (Eulji University Hospital)

9. Yong Hoon Kim (Kangwon National University Hospital) 19.Bum-Kee Hong (Yonsei University Gangnam Severance Hospital)

10. Yong-Hwan Park (Sungkyunkwan Univ Samsung Changwon Hospital)

Principal Investigators: Byeong-Keuk Kim
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Study Criteria

(1) Age >19 years (1) Age >80 years
(2) DES implantation 12 months (-1 to +5 months) prior to randomization (2) Major bleeding within 3 months before
(3) High-risk characteristics for ischemic events (at least one features) randomisation
High-risk patients; clinical criteria (3) Need for chronic oral anticoagulation
1. Acute coronary syndrome (4) Pregnancy or potential childbearing

2. History of cerebrovascular accidents

3. Peripheral artery revascularization

4. Diabetes Mellitus

5. Chronic kidney disease / 6. Heart failure (LVEF <40%)
High-risk lesions; angiographic or procedural criteria

1. Left main diseases / 2. Bifurcation lesions

3. Chronic total occlusion

4. In-stent restenotic lesions / 5. Graft lesions

6. Diffuse long lesions (total stent length 228 mm)

7. Calcified lesions (requiring rotational atherectomy)

8. Multivessel disease with multiple stents

9. Small vessel disease (stent diameter of <2.5 mm)
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(5) Life expectancy <1 year
(6) Refusal or inability to provide informed consent
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Randomization and follow-up

Patients with high-ischemic risk
12 months after DES implantation (N=3200)

1:1 Randomization

Stratified by acute coronary syndrome at index PCI
and age (275 years)

Clopidogrel monotherapy Extended DAPT
(n=1600) (n=1600)

Primary Endpoint: Net Adverse Clinical Events at 24 months after randomization
Composite of all-cause death, MI, stent thrombosis, stroke, or BARC type 2, 3, or 5 bleeding

Randomization
v

Index PCI

Day 0
12 months (-1 to +5 months)

6 months 12 months 18 months 24 months

I A T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ST E ST TSRS T EEEESEEEEE ST 1
] Clopidogrel BTl Iy Wgle Ty o T T
B  onotherapy i

I ::cnded DAPT

(Clopidogrel'+ Aspirin). Clopidogrel

Aspirin
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Trial end points

= Primary end point
Net adverse clinical events; Composite of all-cause death, MI, stent
thrombosis, stroke, or BARC type 2, 3, or 5 bleeding at 24 months

u Key Seconda ry end points ; Tested in a prespecified hierarchical order.

* Composite ischaemic end point;
All-cause death, M, stent thrombosis, or stroke

 Bleeding end point;
BARC type 2, 3, or 5 bleeding

= Other secondary end points

. Individual components of the primary end point

. Prespecified composite end points
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Statistical considerations

= Sample size estimation
* The trial was designed to test whether clopidogrel monotherapy would be non-inferior to
extended DAPT with respect to the primary endpoint at 24 months.

* Assuming a 24-month primary end point incidence of 7.0% in each group and 5% attrition rate,
a sample size of 3200 patients provided 80% power at a one-sided alpha level of 0.05.

+ 2.3%
. .. : : (NI margin)
* Non-inferiority was established if the upper boundary of .
the two-sided 90% Cl, estimated from Kaplan—Meier e s o
curves, fell below the margin of 2.3 percentage points. -: I
I [H!h:'dull ) )
Rizk difference
= Statistical analysis (hdormtherarns — Bdwenceed DAPT)

* Primary intention-to-treat analysis
e Cumulative incidences; Kaplan—Meier method and compared with log-rank test
* Key secondary endpoints; Prespecified hierarchical sequence at a two-sided alpha level of 0.05
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Baseline characteristics (1)

Clopidogrel Monotherapy
(n=1,601)

Age — yr

Male sex

High-risk clinical factors

Acute coronary syndrome
ST-segment elevation Ml

Non—-ST-segment Ml

Unstable angina

Diabetes mellitus

Heart failure (LVEF <40%)

Chronic kidney disease

Previous CVA

Previous peripheral artery revascularization

62.6 £ 9.5

1,295 (80.9%)

1,271 (79.4%)

354 (22.1%)
461 (28.8%)
456 (28.5%)
644 (40.2%)
60 (3.7%)
160 (10.0%)
97 (6.1%)
20 (1.2%)

Extended DAPT

L{Lﬁ]=u, 60 E)L]

62.6 £ 9.8
1,319 (82.3)

1,270 (79.3%)
342 (21.3%)
476 (29.7%)
452 (28.2%)
647 (40.4%)

73 (4.6%)
166 (10.4%)
111 (6.9%)
24 (1.5%)
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Baseline characteristics (2)

Clopidogrel Monotherapy
(n=1,601)

High-risk lesion factors

Unprotected left main artery disease
Bifurcation lesion

Chronic total occlusion

In-stent restenosis

Bypass graft lesion

Diffuse long lesion

Severe calcification requiring atherectomy
Multivessel disease with multiple stents
Small vessel disease

Procedural Characteristics

170 (10.6%)
422 (26.4%)
176 (11.0%)
158 (9.9%)
22 (1.4%)
1,094 (68.3%)
57 (3.6%)
560 (35.0%)
309 (19.3%)

Extended DAPT

(n=1,602)

177 (11.0%)
441 (27.5%)
181 (11.3%)
159 (9.9%)
22 (1.4%)
1,103 (68.9%)
53 (3.3%)
563 (35.1%)
332 (20.7%)

No. of treated vessels 1.2+0.5 1.2+0.5
No. of stents implanted 1.6+0.8 1.6+0.8
Total stent length — mm 43.4 £ 26.0 43.8 £ 26.5
Mean stent diameter — mm 3.16+0.41 3.15+0.42
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Primary Endpoint

Composite of all-cause death, M, stent thrombosis, stroke, or BARC type 2, 3, or 5 bleeding at 24 months

Mi margin = 2.3%

2 - __,——'-'"'I == Clopidogrel Monotherapy

Difference, - 0.1 percentage points Primary best foree-sided @ = 0.05], uppar Bmit 1.2% i
= 1= 1
10 (90% Cl, -1.3t0 1.2) Susalthvity tust |ome-sidad o = 0.25], upper lnit 1.9% :
= P = 0.001 for non-inferiority 20 10 0 19 20 10
&\’ Absckite Risk DiMerence [percentage poits]
) 8
e
o HR, 0.99 (95% Cl, 0.72 to 1.34) Clopidogrel phus Aspirir
I 1 p=0.93for superiority ST . 5.19%
E il 5.0%
E
>
£
>
O

0 6 12 18 24
No. at Risk Months since randomization
Clopidogrel Monotherapy 1601 1580 1561 1538 1521

Clopidogrel plus Aspirin 1602 1579 1554 1535 1521
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Key Secondary End Points

Key Bleeding End Point Key Ischaemic End Point

BARC type 2, 3, or 5 bleeding at 24 months All-cause death, M, stent thrombosis, or stroke at 24 months

10 __ 107
X , X ,
2 8 Hazard ratio, 0.43 (95% Cl, 0.27-0.67) o s Hazardratio, 2.33 (95% Cl, 1.47-3.69)
9 (8]
S P < 0.001 for superiority S P < 0.001 for superiority
S 64 S 6
(O] (O]
< xtended DAPT £
; r}xL enaed F Fﬂ_‘ . © Monotherapy
2 47 4.1% 5 4 3.7%
& ®
g 2 | ety ] 8% E 1.6%
3 — Monotherapy 3 DAPT

0= T T T T 0= T T T 1
0 6 12 18 24 0 6 12 18 24
Months since randomization Months since randomization
No. at Risk
Clopidogrel
monotherapy 1601 1588 1580 1565 1553 1601 1586 1570 1555 1541
Clopidogrel ) oy 1580 1559 1543 1529 1602 1592 1586 1580 1576

plus aspirin
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Other Secondary Endpoints

Clopidogrel _
Monothera : Hazard ratio
PY e (95% Cl)
(N=1601) (N=1602)
Individual events
All-cause death 21 (1.3%)1 7 (0.4%)\ 3.01(1.28t0 7.09) 0.008
Cardiovascular death 14 (0.9%) 1 3 (0.2%), 4.68 (1.35to0 16.30) 0.007
Myocardial infarction 23 (1.4%)1 6 (0.4%), 3.86 (1.57t0 9.49) 0.001
Stent thrombosis (definite or probable) 12 (0.8%) 1 3(0.2%), 4.02 (1.13 to 14.24) 0.020
Stroke 19 (1.2%) 15 (0.9%) 1.27 (0.65t0 2.51)  0.484
Ischemic stroke 14 (0.9%) 6 (0.4%) 2.34(090to06.10) 0.072
Hemorrhagic stroke 5(0.3%) 9 (0.6%) 0.56 (0.19t01.67) 0.290
BARC type 3 or 5 bleeding 15 (0.9%) J, 35(2.2%) 1 0.42 (0.23t00.78) 0.004
BARC type 2 bleeding 13 (0.8%) 30 (1.9%) 1 0.43 (0.22t00.82) 0.009
All-cause death, M|, stent thrombosis, or TVR 57 (3.6%) 1 24 (1.5%) 2.40 (1.49t0 3.86) <0.001
All-cause death, MI, stent thrombosis, stroke, or TVR 74 (4.6%) 1 37 (2.3%) 4, 2.02 (1.36t0 3.00) <0.001
ESC CONGRESS YONSEIINVERSITY COLLEGE OFMEDICINE PY
2026 MUNICH %'y SEVERANCE CARDIOVASCULAR HOSPTTAL




Primary Endpoint by subgroup

Na. af potients with evend )/ todal mo. of patients
(Kaplan-fdeier estimote, %)

Clopidagrel Clapidagrel

Subgroup Maonatheragy plus Aspirin Mgt Beawili U RECI)

Al patints By 150 [5.0%) B11602 |5.1%) —— Q9940 72-1.34]
<75 yr 63 1438 [1.43) 631402 a.5%) ——— Q890 A0-1.40]
ETS 4T 17/173 [5.8%) 18050 |5.5%) R 104 j0.54-2.02]

Sux
Male EL/1295 [4.7%) 64,1319 |49 . 057 j0.E2-134]
Female 15306 [5.2%) 17283 |B.T%) SR 104 |0.54-1.94]

Dinical presertation
Agunle Soranary Syredrome SB/LITL [4.6%) BT A —— 0,93 06510, 331
Sable coronay areny disease 220330 [5.7E) 19/332 {5.7%) —_— 117 40.63-2.161

Diabetes
Mo AESIET [4.8%) IWfGES |4.0%) Cm 121 j0.79-1.8E]
Yes 34644 [5.3%) £3/eA7 |BER) om 079 0.50-1.24]

Chronic kidney disease
M 62 1441 [1.5%) 6B1436 A, 7% —— Q91 .64-1.28]
Y 18160 [11.23) 137066 {7 Fx) —_— 145 40.71-2.495]

Urgrotected left rain dissass
Mo 64,1431 [4.5%) 7301425 |5.1%) o 054, j0.67-1.30]
Yes 114170 [5.5%) 17T [4.5%) - 145 |0.52-3.51]

Bifurcation lemicn
Ha S5/ 117% [4.7%) SHAAG1 4.5% —— L 40,710,521
Y 25042 [5.5%) PO {669 —_— Q80 0.52-1.53]

Multiressel cororary artery discase
M A 104 4. 23) S5/M1039 |5.5%) —— Q790.53-1.18]
Yes IE/TED [5.4%) 2E/SED |4.5%) R 141 j0.85—2.33]

Diffuse lorg beion
Mo 18507 [3.7%) 240459 |4.8%) . 0.78 j0.42-1.43]
Y 61, 1065 [5.63) STA03 |5.5% — 1.04 {0, 75—1.55]

a1 « 1 o 17
Clopidagrel Monotherapy Clopidogrel plus Rapirin
Batter  Bather
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HR for all-cause, death, M, stent

Key Secondary Endpoints by subgroup

HR for BARC type 2, 3, or 5

Subgroup Tow ne. of patients bleeding (95% C1) thrombsosis, or stroke [95% CI)

All patients 1203 —— QAT | 27-0.67) —— £33 [1.47-5.65)
<75 yr TaAan ——— DT |3 20-0.76) —— L34 [1.32-580)
=75 yr 3E3 - 0,25 |WO7—0ET — 281 [1.09-724)

Sea
Male 61 — - DAL | 2505 — 231 [1.36-391)
Fermale 539 —— OS50 20-1 24 — 235 [91-605)

Clinical presentstion
Acute coronary syndroeme =41 om Cu4a {0270 T3) oo 206 [1.22-324T)
SMable coronary artery disegse G52 — 0A7 | 15-0.55) — 347 [1.28-0.400

Dbty
Mo 1512 - 059 |33-1.07) — - 253 [1.48-521)
Ry 1291 — 0.28 |3 14-0.57) — 189 [1.01-553)

Chronic kidney disease
Mo W\ — A | 26-0.68) ——— L26 [1,33-383)
Ve 326 —_— 0AT |3 16-1.35) — 166 [1,03-6&5)

Unprotected left main disease
Mo 156 ——— 038 | 24-0.62) —— 136 [1.45-554)
Yoz 347 —_— OLE8 |02 72 250 = 210 [0.52-8 3E)

Rifrcation lesion
Mo 2490 — DAL |n23-0TL) — - I58 [1.47-251)
Yz 2e3 . S 0LAT 023095 —_— 127 |E3-273)

muBivesel carcmary artesy disees
Mo nan —-— 0,39 | 23-0058) — - 230 [1.32-48 30
Y 1123 — D50 |3 23-1.07) — 138 [1.21-4.55)

Diffune long lesion
Mo 100E —- 031 13073 —. 3,27 [1.05-a==)
e Hav — i QA | 28-0.53) — 18 [1.31-561)
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Clopidogrel Monotherapy Clopldagrel plus Aspirin  Clopidogrel Monatherapy  Clopldagre! plus faplrin

Batter

Better Better
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Summary of the A-CLOSE trial

Among patients with high risk for ischaemic events
12 months after DES implantation,

* Clopidogrel Monotherapy was noninferior to Extended
DAPT of aspirin plus clopidogrel for net adverse clinical
events.

* However, as compared with Extended DAPT, Clopidogrel
monotherapy was associated with a higher risk of the key
ischemic end point, with higher rates of all-cause and
cardiovascular death, despite a lower risk of the bleeding

end point.
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Conclusion & Clinical Implications

* The divergent ischaemic & bleeding effects in A-CLOSE
highlight the inherent trade-off between Extended DAPT
and Monotherapy, cautioning against routine de-
escalation in high-ischemic-risk patients.

= These findings broaden the evidence for antiplatelet therapy
beyond 12 months post-DES and support an individualized

strategy guided by ischaemic & bleeding risks rather than
a uniform approach.
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