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Background: There is a scarcity of data evaluating contemporary real-world dual antiplatelet therapy (DAPT) strategies after per-
cutaneous coronary intervention (PCI).

Methods and Results: In the OPTIVUS-Complex PCI study multivessel cohort enrolling 982 patients undergoing multivessel PCI,
including left anterior descending coronary artery using intravascular ultrasound (IVUS), we conducted 90-day landmark analyses
to compare shorter and longer DAPT. DAPT discontinuation was defined as withdrawal of P2Y 12 inhibitors or aspirin for at least 2
months. The prevalence of acute coronary syndrome and high bleeding risk by the Bleeding Academic Research Consortium were
14.2% and 52.5%, respectively. The cumulative incidence of DAPT discontinuation was 22.6% at 90 days, and 68.8% at 1 year. In
the 90-day landmark analyses, there were no differences in the incidences of a composite of death, myocardial infarction, stroke, or
any coronary revascularization (5.9% vs. 9.2%, log-rank P=0.12; adjusted hazard ratio, 0.59; 95% confidence interval, 0.32—1.08;
P=0.09) and BARC type 3 or 5 bleeding (1.4% vs. 1.9%, log-rank P=0.62) between the off- and on-DAPT groups at 90 days.

Conclusions: The adoption of short DAPT duration was still low in this trial conducted after the release of the STOPDAPT-2 trial
results. The 1-year incidence of cardiovascular events was not different between the shorter and longer DAPT groups, suggesting
no apparent benefit of prolonged DAPT in reducing cardiovascular events even in patients who undergo multivessel PCI.
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that the strategy of shorter duration of dual anti-
platelet therapy (DAPT) followed by P2Y12 inhibi-
tors monotherapy reduces major bleeding without increasing
cardiovascular events after percutaneous coronary inter-
vention (PCI).-¢ However, actual DAPT durations have

S everal randomized controlled trials have suggested

not been adequately reported in real clinical practice after
these clinical trials. Moreover, the majority of patients
enrolled in the clinical trials evaluating short DAPT had
relatively low coronary anatomic complexity, and the prev-
alence of complex lesions such as multivessel disease was
low.1-6 There is a scarcity of data evaluating contemporary
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OPTIVUS-Complex PCI Multivessel Cohort
1023 patients who underwent multivessel IVUS-guided PCI with stenting including LAD

—'l 2 patients withdrew consent

36 patients had events within 90 days
« Death: 1 patient
* Myocardial infarction: 9 patients

—’I 2 patients lost follow-up within 90 days

« Stroke: 1 patient
+ BARC 3 or 5 bleeding: 18 patients
« Any coronary revascularization: 10 patients

1 patient discontinued both aspirin and

P2Y,, inhibitor at the same time within
90 days

Study population for the 90-day landmark analyses
982 patients

l

!

Off-DAPT group:
222 (22.6%) patients who
discontinued DAPT within 90 days

On-DAPT group:
760 (77.4%) patients who
continued DAPT at 90 days

nary intervention.

Figure 1. Study flowchart. BARC, Bleeding Academic Research Consortium; DAPT, dual antiplatelet therapy; IVUS, intravascular
ultrasound; LAD, left anterior descending coronary artery; OPTIVUS, OPTimal IntraVascular UltraSound; PCI, percutaneous coro-

real-world DAPT strategies and the effect of shorter
DAPT relative to longer DAPT after multivessel PCI. The
OPTIVUS-Complex PCI (Optimal Intravascular Ultrasound
Guided Complex Percutaneous Coronary Intervention)
multivessel cohort was a prospective multicenter single-arm
study enrolling patients who underwent IVUS-guided mul-
tivessel PCI with a target of prespecified criteria for opti-
mal stent implantation.® In this study, we evaluated DAPT
duration and the effect of shorter DAPT relative to longer
DAPT after multivessel IVUS-guided PCI in this cohort.

Methods

Study Population
The OPTIVUS-Complex PCI study multivessel cohort

enrolled patients who underwent IVUS-guided multivessel
PCI including a target lesion in left anterior descending
coronary artery (LAD). Patients who underwent left main
PCI were enrolled in the “OPTIVUS-Complex PCI study
left main cohort”. Therefore, the present study population
(OPTIVUS-Complex PCI study multivessel cohort) did not
include patients who underwent left main and multivessel
PCI. The exclusion criteria were ST-segment-elevation
myocardial infarction, cardiogenic shock, and previous
history of coronary artery bypass grafting. The PCI opera-
tors were mandated to perform optimal IVUS-guided PCI
with a target of prespecified criteria (OPTIVUS criteria)
for optimal stent implantation. The design, patient enroll-
ment, and main results at 1 year were previously reported
in detail.”® Written informed consent was provided from
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all enrolled patients. This study was in accordance with the
Declaration of Helsinki.

Between March 2019 and April 2021, 1,023 patients who
underwent IVUS-guided multivessel PCI including LAD
target were enrolled in 90 Japanese centers. To explore the
effect of shorter DAPT relative to longer DAPT in this
cohort, we conducted 90-day landmark analyses. After
excluding 2 patients who withdrew consent, 36 patients
who had clinical events within 90 days, 2 patients who were
lost to follow-up within 90 days, and 1 patient who discon-
tinued both P2Y12 inhibitor and aspirin at the same time
within 90 days, the current study population for the 90-day
landmark analyses consisted of 982 patients (Figure 1). The
study population was divided into 2 groups: off-DAPT
group and on-DAPT group at 90 days. The off-DAPT
group was defined as patients who discontinued either
P2Y 12 inhibitors or aspirin within 90 days after the index
PCI, and the on-DAPT group was defined as patients who
had maintained DAPT with P2Y 12 inhibitors and aspirin
at 90 days after the index PCI.

Antiplatelet Therapy

In this study, short DAPT of 1-6 months duration was
recommended, but the actual management of antiplatelet
therapy was left to the discretion of each attending physi-
cian. Data on the status of P2Y12 inhibitors and aspirin
were collected throughout follow-up. DAPT discontinua-
tion was defined as withdrawal of P2Y12 inhibitors or aspi-
rin for at least 2 months, consistent with our previous
studies.”8

Study Procedures and OPTIVUS Criteria

The PCI operators were mandated to perform optimal
IVUS-guided PCI with a target of prespecified criteria
(OPTIVUS criteria) for optimal stent implantation. The
details of the OPTIVUS criteria are provided in the
Supplementary File. In addition to IVUS-related recom-
mendations, there were other recommendations to adopt
for contemporary clinical, procedural, and pharmacologic
practice. Target lesions were to be selected by stress imaging
or physiological assessment (fractional flow reserve [FFR]
or instantaneous wave-free ratio [iFR]), although the actual
indication of PCI was left to the discretion of each attend-
ing physician. Enrolled patients were to undergo PCI using
platinum-chromium everolimus-eluting stents (Synergy;
Boston Scientific, Marlborough, MA, USA). Radial access
was recommended as the standard approach. Scheduled
follow-up coronary angiography (CAG) after PCI was
discouraged in asymptomatic patients. Use of high-inten-
sity statin therapy was recommended with the maximum
approved dose of strong statins in Japan. All recommenda-
tions are described in the Supplementary File. Quantitative
and qualitative CAG (QCA) analyses were to be per-
formed for all target lesions, and IVUS analysis was to be
performed for all target lesions with stenting by an inde-
pendent core laboratory (Cardiocore, Tokyo, Japan).

Endpoints

The primary endpoint was a major adverse cardiac and
cerebrovascular event defined as a composite of death
from any cause, myocardial infarction (MI), stroke, or any
coronary revascularization. MI was adjudicated according
to the Academic Research Consortium definition.® Stroke
was defined as ischemic or hemorrhagic stroke with neuro-
logical symptoms lasting >24h. Bleeding was defined

according to the Bleeding Academic Research Consortium
(BARC) classification.!® The definitions of secondary end-
points are given in the Supplementary File. All endpoints
were assessed at 1 year (between 335 and 394 days), with
censoring on day 366. All clinical events were adjudicated
based on the source documents by an independent clinical
events committee.

Statistical Analysis

Categorical variables are presented as number and per-
centage and were compared with chi-square test. Continu-
ous variables are expressed as mean*standard deviation
or median with interquartile range (IQR) and were com-
pared using Student’s t-test or Wilcoxon rank-sum test
depending on their distribution. The cumulative 1-year
incidence of DAPT discontinuation was estimated with the
Kaplan-Meier method.

Regarding the clinical outcomes, we conducted 90-day
landmark analyses to compare the off-DAPT and on-DAPT
groups as described previously. The cumulative 1-year inci-
dences of the primary endpoint and BARC type 3 or 5
bleeding were estimated with the Kaplan-Meier method,
and the differences were compared with the log-rank test.
The effect of off-DAPT relative to on-DAPT for the pri-
mary and secondary endpoints were expressed as hazard
ratio (HR) and 95% confidence intervals (CIs) estimated
by a Cox proportional hazard model. Because the second-
ary endpoints occurred infrequently, we did not adjust the
HRs of secondary endpoints, but we constructed a multi-
variable Cox proportional hazard model to assess the
effect of off-DAPT relative to on-DAPT for the primary
endpoint at 1 year. The risk-adjusting variables were 12
clinically relevant factors listed in Table 1. We also con-
ducted subgroup analyses stratified by the Academic
Research Consortium for High Bleeding Risk (ARC-HBR)
for the primary endpoint, major bleeding, and a composite
of death, MI, or stroke. Furthermore, we conducted addi-
tional analyses for the primary endpoint, major bleeding,
and a composite of death or MI after excluding patients
who were on oral anticoagulants at discharge from the
index PCI hospitalization. We did not adjust the subgroup
or additional analyses due to the small number of events.

All P values were two-sided and P<0.05 was considered
statistically significant. All analyses were performed with
R version 4.1.2 (R Foundation for Statistical Computing,
Vienna, Austria).

Results

Antiplatelet Therapy and DAPT Discontinuation

In the entire study population, the cumulative incidence of
DAPT discontinuation was 22.6% at 90 days, and 68.8%
at 1 year (Figure 2A). The cumulative incidence of DAPT
discontinuation was 90.2% at 90 days and 96.7% at 1 year
in patients taking oral anticoagulants, and was 15.6% at 90
days and 65.9% at 1 year in patients not taking oral anti-
coagulants (Supplementary Figure 1). In the off-DAPT
group, the cumulative incidence of DAPT discontinuation
was 39.6% at 30 days, 74.8% at 60 days, and 100% at 90
days (Figure 2B), and the median interval from the index
PCI to DAPT discontinuation was 36 (IQR: 0-61) days
(Table 1). In the on-DAPT group, the cumulative inci-
dence of DAPT discontinuation was 18.7% at 180 days,
and 59.6% at 1 year (Figure 2B), and the median interval
from the index PCI to DAPT discontinuation was 211
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Table 1. Baseline Clinical Characteristics (per Patient Basis)

Entire study Off-DAPT at On-DAPT at
population 90 days 90 days P value
(n=982) (n=222) (n=760)
(A) Antiplatelet therapy
Antiplatelet therapy at discharge
P2Y 12 inhibitor 979 (99.7) 219 (98.6) 760 (100)
Clopidogrel 545 (55.5) 146 (65.8) 399 (52.5)
Prasugrel 432 (44.0) 72 (32.4) 360 (47.4)
Aspirin 927 (94.4) 167 (75.2) 760 (100)
DAPT discontinuation within 1 year 672 (68.4) 222 (100) 450 (59.2)
Interval from index PCI to DAPT discontinuation (days) 156 (61—229) 36 (0-61) 211 (156—264)
Antiplatelet monotherapy after DAPT discontinuationt
P2Y12 inhibitors 398 (60.1) 174 (78.4) 224 (50.9)
Aspirin 264 (39.9) 48 (21.6) 216 (49.1)
(B) Clinical characteristics
Age (years) 71.1+£10.0 72.6+10.2 70.7+9.9 0.01
>75* 409 (41.6) 104 (46.8) 305 (40.1) 0.07
Men* 775 (78.9) 174 (78.4) 601 (79.1) 0.82
Body mass index (kg/m?) 24.1+3.6 24.1+3.8 24.1+3.5 0.80
<25.0 637 (64.9) 145 (65.3) 492 (64.7) 0.87
Acute coronary syndrome* 139 (14.2) 33 (14.9) 106 (13.9) 0.73
Acute MI 64 (6.5) 11 (5.0) 53 (7.0) 0.28
Unstable angina 75 (7.6) 22 (9.9) 53 (7.0) 0.15
Hypertension 826 (84.1) 184 (82.9) 642 (84.5) 0.57
Diabetes mellitus* 541 (55.1) 125 (56.3) 416 (54.7) 0.68
On insulin therapy 93 (9.5) 17 (7.7) 76 (10.0) 0.29
Dyslipidemia 909 (92.6) 199 (89.6) 710 (93.4) 0.06
On statin therapy 665 (67.7) 149 (67.1) 516 (67.9) 0.83
Total cholesterol (mg/dL) 176.1+42.3 173.6+41.3 176.8+42.6 0.35
HDL cholesterol (mg/dL) 49.4+13.6 48.7+12.7 49.6+13.8 0.39
Triglycerides (mg/dL) 122 (88-182) 118 (84-183) 123 (90-182) 0.46
LDL cholesterol (mg/dL) 99.4+36.7 98.7+36.3 99.6+36.9 0.74
Current smoking 171 (17.4) 29 (13.1) 142 (18.7) 0.052
HF* 169 (17.2) 57 (25.7) 112 (14.7) <0.001
Prior hospitalization for HF 82 (8.4) 23 (10.4) 59 (7.8) 0.22
Current HF at index hospitalization 125 (12.7) 44 (19.8) 81 (10.7) <0.001
LVEF (%) 57.8+12.3 57.3+13.3 57.9+12.0 0.52
<40% 109 (11.2) 34 (15.5) 75 (9.9) 0.02
Mitral regurgitation grade >3/4 29 (3.0) 8(3.6) 21 (2.8) 0.52
Prior MI* 175 (17.8) 39 (17.6) 136 (17 9) 0.91
Prior stroke* 115 (11.7) 27 (12.2) 8 (11.6) 0.81
Peripheral vascular disease 111 (11.3) 28 (12.6) 3(10.9) 0.48
eGFR <30mL/min/1.73m2 or hemodialysis* 93 (9.5) 27 (12.2) (8 7) 0.12
eGFR <30mL/min/1.73 m?2 without hemodialysis 36 (3.7) 14 (6.3) 22 (2.9) 0.02
Hemodialysis 57 (5.8) 13 (5.9) (5 8) 0.97
Atrial fibrillation 79 (8.0) 56 (25.2) 3 (3.0) <0.001
Anemia (hemoglobin <11.0g/dL) 89 (9.1) 27 (12.2) 62 (8.2) 0.07
Thrombocytopenia (platelets <100x109%L) 10 (1.0) 4 (1.8) 6 (0.8) 0.19
Malignancy 123 (12.5) 30 (13.5) 93 (12.2) 0.61
Severe frailty 36 (3.7) 11 (5.0) 25 (3.3) 0.25
ARC-HBR* 516 (52.5) 151 (68.0) 365 (48.0) <0.001
J-HBR 621 (63.2) 163 (73.4) 458 (60.3) <0.001
CREDO-Kyoto thrombotic risk score 2 (1-3) 2 (1-4) 1(1-2) <0.001
Low (0-1) 469 (47.8) 80 (36.0) 389 (51.2)
Intermediate (2-3) 340 (34.6) 80 (36.0) 260 (34.2) <0.001
High (=4) 173 (17.6) 62 (27.9) 111 (14.6)

(Table 1 continued the next page.)
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Entire study Off-DAPT at On-DAPT at
population 90 days 90 days P value
(n=982) (n=222) (n=760)
CREDO-Kyoto bleeding risk score 1(0-2) 1(0-3) 0 (0-2) <0.001
Low (0) 469 (47.8) 82 (36.9) 387 (50.9)
Intermediate (1-2) 348 (35.4) 79 (35.6) 269 (35.4) <0.001
High (=3) 165 (16.8) 61 (27.5) 104 (13.7)
(C) Procedural characteristics
Pre-procedure noninvasive test 206 (21.0) 46 (20.7) 160 (21.1) 0.92
Stress ECG 101 (10.3) 21 (9.5) 80 (10.5)
SPECT 8 (9.0) 21 (9.5) 67 (8.8)
Cardiac magnetic resonance 9 (0.9) 1(0.5) 8(1.1)
Stress echocardiography 3(0.3) 1(0.5) 2(0.3)
FFR-CT 10 (1.0) 2(0.9) 8(1.1)
Invasive FFR or iFR use 296 (30.1) 72 (32.4) 224 (29.5) 0.40
IVUS use 982 (100) 222 (100) 760 (100) -
Radial artery approach 857 (87.3) 195 (87.8) 662 (87.1) 0.77
Femoral artery approach 224 (22.8) 43 (19.4) 181 (23.8) 0.17
Brachial artery approach 54 (5.5) 13 (5.9) 41 (5.4) 0.79
Extent of coronary artery disease*
2-vessel 781 (79.5) 186 (83.8) 595 (78.3) o
3-vessel 201 (20.5) 36 (16.2) 165 (21.7)
SYNTAX score 17.9+7 .1 16.9+6.8 18.2+7.1 0.02
Low <23 769 (79.1) 181 (81.9) 588 (78.3)
Intermediate 23-32 161 (16.6) 36 (16.3) 125 (16.6) 0.11
High =33 42 (4.3) 4(1.8) 38 (5.1)
No. of target lesions 2.5+0.8 2.5+0.8 2.6+0.8 0.47
Total no. of stents 3.0+1.2 2.9+1.1 3.0+1.3 0.18
Total stent length (mm) 79.7+37 1 75.8+33.7 80.8+37.9 0.08
Target of proximal LAD* 970 (98.8) 217 (97.7) 753 (99.1) 0.11
Target of chronic total occlusion* 141 (14.4) 24 (10.8) 117 (15.4) 0.09
Target of bifurcation 591 (60.2) 132 (59.5) 459 (60.4) 0.80
Bifurcation with 2 stents 22 (2.2) 7 (3.2) 5(2.0) 0.30
New-generation DES use 982 (100) 222 (100) 760 (100) -
Staged PCI 745 (75.9) 148 (66.7) 597 (78.6) <0.001
PCI procedure success (per patient) 0.35
Complete success 963 (98.1) 216 (97.3) 747 (98.3)
Partial success 19 (1.9) 6 (2.7) 13 (1.7)
Procedural complications 58 (5.9) 11 (5.0) 47 (6.2) 0.49
Side branch occlusion (post TIMI grade <2) 19 (1.9) 4(1.8) 15 (2.0)
Slow flow 28 (2.9) 5(2.3) 23 (3.0
Acute occlusion 6 (0.6) 2(0.9) 4 (0.5)
Perforation 8(0.8) 1(0.5) 7 (0.9)
Cardiac tamponade 0 (0) 0 (0) 0 (0)
Stent dislodgement 1(0.1) 1(0.5) 0 (0)
Stent thrombosis 0(0) 0 (0) 0(0)
OPTIVUS criteria 0.96
Met in all stented lesions 380 (40.2) 88 (40.4) 292 (40.2)
Not met in some lesion(s) 390 (41.3) 91 (41.7) 299 (41.1)
Not met in any lesion 175 (18.5) 39 (17.9) 136 (18.7)
(D) Medications at discharge
Cilostazol 6 (0.6) 4(1.8) 2(0.3) 0.01
Statins 905 (92.2) 202 (91.0) 703 (92.5) 0.46
High-intensity statins* 363 (37.0) 89 (40.1) 274 (36.1) 0.27
B-blockers 437 (44.5) 103 (46.4) 334 (43.9) 0.52
ACE-I/ARB 560 (57.0) 124 (55.9) 436 (57.4) 0.69
Nitrates 146 (14.9) 35 (15.8) 111 (14.6) 0.67
Calcium-channel blockers 426 (43.4) 98 (44.1) 328 (43.2) 0.79

(Table 1 continued the next page.)
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Entire study Off-DAPT at On-DAPT at
population 90 days 90 days P value
(n=982) (n=222) (n=760)

Oral anticoagulants 92 (9.4) 83 (37.4) 9(1.2) <0.001
Warfarin 7(1.7) 6 (7.2) 1(0.1) <0.001
DOAC 75 (7.6) 67 (30.2) 8 (1.1) <0.001

Proton pump inhibitors or histamine type-2 receptor blockers 869 (88.5) 195 (87.8) 674 (88.7) 0.73
Proton pump inhibitors 842 (85.7) 187 (84.2) 655 (86.2) 0.47
Histamine type-2 receptor blockers 28 (2.9) 8 (3.6) 20 (2.6) 0.44

Categorical variables are presented as number and percentage. Continuous variables are presented as meantstandard deviation. Data on
total cholesterol were missing for 68 patients, HDL cholesterol for 23 patients, triglycerides for 20 patients, LDL cholesterol for 17 patients, and
LVEF for 7 patients. *Risk-adjusting variables selected for the Cox proportional hazard model. t10patients who discontinued P2Y12 inhibitors
and aspirin at the same time in the on-DAPT group were excluded. *High-intensity statin therapy was defined as the use of maximum approved
doses of strong statins in Japan (e.g., rosuvastatin 10mg, atorvastatin 20mg, or pitavastatin 4mg). ACE-l, angiotensin converting enzyme
inhibitor; ARB, angiotensin Il receptor blocker; ARC-HBR, Academic Research Consortium for High Bleeding Risk; DAPT, dual antiplatelet
therapy; DES, drug-eluting stent; DOAC, direct oral anticoagulant; eGFR, estimated glomerular filtration rate; FFR, fractional flow reserve;
FFR-CT, fractional flow reserve-computed tomography; HDL, high-density lipoprotein; HF, heart failure; iFR, instantaneous wave-free ratio;
IVUS, intravascular ultrasound; J-HBR, Japanese version high bleeding risk; LAD, left anterior descending coronary artery; LDL, low-density
lipoprotein; LVEF, left ventricular ejection fraction; MI, myocardial infarction; OPTIVUS, OPTimal IntraVascular UltraSound; PCI, percutaneous
coronary intervention; SPECT, stress single photon emission computed tomography; SYNTAX, synergy between percutaneous coronary inter-

vention with taxus and cardiac surgery; TIMI, Thrombolysis in Myocardial Infarction.

coronary intervention.

DAPT discontinuation DAPT discontinuation
100 100
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80 80
% Py
g 60 2 60
g g
k- 2
3 -
£ £
S s
4 &
£ 40 g 40
E E
g £
£ £
o o
20 20
0 0
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Days after index PCI Days after index PCI
Interval 0 30 60 90 120 180 240 300 365 Interval 0 30 60 90 120 180 240 300 365
Number of patients with discontinuation 88 166 222 288 364 522 606 672 (Off-DAPT
Number of patients at risk 982 897 819 764 692 617 459 371 296 Number of patients with discontinuation 88 166 222 222 222 222 222 222
Cumulative incidence (%) 9.0 169 226 293 37.1 533 61.9 68.8 Number of patients at risk 222 137 59 4 0 0 0 0
‘Cumulative incidence (%) 39.6 748 100.0 100.0 100.0 100.0 100.0 100.0
[On-DAPT
Number of patients with discontinuation 0 0 0 66 142 300 384 450
Number of patients at risk 760 760 760 760 692 617 459 37 296

Figure 2. Kaplan-Meier curve for DAPT discontinuation (A) in the entire study population, and (B) in the off- and on-DAPT
groups at 90 days. The cumulative incidence was estimated with the Kaplan-Meier method. DAPT discontinuation was
defined as withdrawal of P2Y12 inhibitor or aspirin for at least 2 months. DAPT, dual antiplatelet therapy; PCl, percutaneous

Cumulative incidence (%) 00 00 00 87 187 39.6 50.8 59.6

(IQR: 156-264) days (Table 1). At discharge from the
index hospitalization for PCI, clopidogrel was more often
selected as the P2Y 12 inhibitor in the off-DAPT group than
in the on-DAPT group (65.8% vs. 52.5%) (Table 1). In
terms of the type of antiplatelet monotherapy after DAPT
discontinuation, P2Y 12 inhibitors were more often selected
in the off-DAPT group than in the on-DAPT group (78.4%
vs. 50.9%).

Baseline Characteristics

The mean age was 71.1 years, and 14.2% of the patients
presented as acute coronary syndrome (Table 1). The prev-
alence of ARC-HBR and Japanese version HBR (J-HBR)
was 52.5% and 63.2%, respectively. Patients in the off-

DAPT group were older and more often had comorbidities
such as heart failure, systolic left ventricular dysfunction,
chronic kidney disease, and atrial fibrillation compared
with the on-DAPT group (Table 1). The prevalence of
ARC-HBR and J-HBR was higher in the off-DAPT group
than in the on-DAPT group (68.0% vs. 48.0%, P<0.001 and
73.4% vs. 60.3%, P<0.001, respectively). Regarding the
angiographic and procedural characteristics, the SYNTAX
score was higher in the on-DAPT group than in the off-
DAPT group (Table 1). Staged PCI was more often per-
formed in the on-DAPT group than in the off-DAPT
group. In terms of the medications at discharge, prescription
rates of cilostazol and oral anticoagulants were higher in
the off-DAPT group than in the on-DAPT group (Table 1).
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Angiographic, IVUS and Procedural Characteristics

(per Lesion)

On angiography, patients in the on-DAPT group more
often had complex lesions such as long or bifurcation
lesions compared with the off-DAPT group (Table 2). The
prevalence of in-stent restenosis was higher in the off-

DAPT group than in the on-DAPT group. Rotational
atherectomy device was more often used in the on-DAPT
group than in the off-DAPT group.

In the IVUS analysis for the stented lesions after index
procedure, the proximal reference lumen area, minimum
stent area, distal reference lumen area, and the rate of

Table 2. Angiographic, Procedural, and IVUS Characteristics in the Core Angiographic and IVUS Laboratory (per Lesion Basis)
Off-DAPT at 99 days On-DAPT at .90 days P value
(No. of target lesions=556) (No. of target lesions=1,936)
(A) Angiographic and procedural characteristics
No. of lesions with angiographic evaluation in the core 511 1,706
angiographic laboratory
Pre-procedure
Lesion length (mm) 21.7+12.4 (n=470) 23.9+13.9 (n=1,531) 0.002
Reference vessel diameter (mm) 2.6+0.6 (n=508) 2.6+0.5 (n=1,705) 0.81
Minimum lumen diameter (mm) 0.8+0.4 (n=509) 0.8+0.4 (n=1,705) 0.14
Percent diameter stenosis (%) 67.7+13.0 (n=509) 69.0+14.3 (n=1,705) 0.06
Thrombus 12/509 (2.4) 40/1,706 (2.3) 0.99
Total occlusion 33/509 (6.5) 134/1,706 (7.9) 0.30
In-stent restenosis 32/509 (6.3) 49/1,706 (2.9) <0.001
Bifurcation 210/509 (41.3) 845/1,706 (49.5) 0.001
Moderate or severe calcification 143/509 (28.1) 543/1,706 (31.8) 0.11
Index procedure
Invasive FFR or iFR use 97 (17.4) 306 (15.8) 0.36
IVUS use 541 (97.3) 1,890 (97.6) 0.67
Stent use 520 (93.5) 1,770 (91.4) 0.11
PCI procedure success* 549 (98.7) 1,922 (99.3) 0.22
No. of stents used per lesion 1.2+0.5 (n=518) 1.3+0.5 (n=1,770) 0.04
Stent length per lesion (mm) 32.5+17.3 (n=518) 34.7+18.6 (n=1,770) 0.02
Minimum stent diameter (mm) 2.75 (2.5-3.0) (n=518) 2.75 (2.5-3.0) (n=1,770) 0.95
Cutting or scoring balloon use 185 (33.3) 665 (34.3) 0.64
Rotational atherectomy use 25 (4.5) 134 (6.9) 0.04
Orbital atherectomy use 10 (1.8) 31 (1.6) 0.75
Direct stenting 56/518 (10.8) 120/1,770 (6.8) 0.002
Maximum stent inflation pressure (atm) 12.7+3.0 (n=516) 12.7+3.2 (n=1,767) 0.96
Post-dilatation 391/518 (75.5) 1,384/1,770 (78.2) 0.19
Maximum balloon size (mm) 3.3+0.6 (n=391) 3.2+0.6 (n=1,384) 0.41
Maximum balloon inflation pressure (atm) 18.0+4.3 (n=388) 18.0+4.3 (n=1,383) 1.00
Post-procedure
Minimum lumen diameter (mm)
In-stent 2.5+0.5 (n=511) 2.5+0.5 (n=1,706) 0.66
In-segment 2.2+0.5 (n=511) 2.2+0.6 (n=1,706) 0.81
Percent diameter stenosis (%)
In-stent 14.1+6.6 (n=511) 14.5+6.5 (n=1,706) 0.25
In-segment 23.5+9.9 (n=511) 23.7+9.8 (n=1,706) 0.76
Acute gain (mm)
In-stent 1.7+0.5 (n=509) 1.7+0.5 (n=1,705) 0.11
In-segment 1.4+0.5 (n=509) 1.4+0.6 (n=1,705) 0.19
Procedural complications 13 (2.3) 52 (2.7) 0.65
Side branch occlusion (post TIMI grade <2) 4 (0.7) 6 (0.8)
Slow flow 6 (1.1) 5 (1.3)
Acute occlusion 2 (0.4) 4 (0.2)
Perforation 1(0.2) 8 (0.4)
Cardiac tamponade 0 (0) 0(0)
Stent dislodgement 1(0.2) 0(0)
Stent thrombosis 0 (0) 0 (0)

(Table 2 continued the next page.)
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(B) IVUS analysis post-proceduret

No. of lesions with IVUS evaluation in the core IVUS
laboratory

Proximal reference vessel area (mm?)
Proximal reference lumen area (mmg?)
Minimum stent area (mm?)
Distal reference vessel area (mm2)
Distal reference lumen area (mmg?)
Incomplete stent apposition*
Dissection
Meeting OPTIVUS criteria

Stent length 228 mm

Stent length <28 mm

Off-DAPT at 90 days
(No. of target lesions=556) (No. of target lesions=1,936)

On-DAPT at 90 days P value

0.11

458 1,519
15.945.7 (n=383) 16.1£5.6 (n=1,242) 0.39
8.33.5 (n 8) 8.3+3.3 (n=1,519) 0.77
5.8+2.2 (n=458) 5.6+2.0 (n=1,519) 0.08
10.145.5 (n 2) 9.7+5.0 (n=1,467) 0.17
58) )

(n=

(n=

(n=

(n=
5.9:+2.8 (n= 5.7+2.6 (n=1,519

(

(

(

(

174/458 (38 0) 548/1,519 (36.1) 0.46
26/458 (5.7) 68/1,519 (4.5) 0.29
281/457 (61.5) 928/1,518 (61.1) 0.89
130/254 (51.2) 512/928 (55.2) 0.26
151/203 (74.4) 416/590 (70.5) 0.29

Categorical variables are presented as number and percentage. Continuous variables are presented as meanzstandard deviation or median
with interquartile range. *PCI procedural success defined as successful dilatation of target lesion with residual diameter stenosis <50%. fIVUS
analyses performed in all target lesions with stenting. ¥iIncomplete stent apposition defined as the presence of blood flow between the stent

struts and vessel wall. Abbreviatiopns as in Table 1.

Primary endpoint

(A composite of death, myocardial infarction, stroke, or any coronary revascularization)
501
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coronary intervention.

meeting OPTIVUS criteria were not different between
groups (Table 2).

Follow-up CAG

The cumulative incidence of follow-up CAG at 1 year was
lower in the off-DAPT group than in the on-DAPT group
(8.7%vs. 20.3%, log-rank P<0.001) (Supplementary Figure 2).
The cumulative incidence of clinically-driven follow-up
CAG at 1 year was not different between groups (2.3% vs.
4.8%, log-rank P=0.11) (Supplementary Figure 3), but that
of scheduled follow-up CAG at 1 year was lower in the
oft-DAPT group than in the on-DAPT group (5.5% vs.
15.0%, log-rank P<0.001) (Supplementary Figure 4).

Clinical Outcomes

The cumulative 1-year incidence of the primary endpoint
was not different between the off- and on-DAPT groups
(5.9%vs. 9.2%, log-rank P=0.12) (Figure 3). After adjusting
confounders, the effect of offt-DAPT relative to on-DAPT
was not significant for the primary endpoint (HR, 0.59;
95% CI, 0.32-1.08; P=0.09) (Table 3). The cumulative
I-year incidence of BARC type 3 or 5 bleeding was not
different between groups (1.4% vs. 1.9%, log-rank P=0.62)
(Figure 4). The cumulative 1-year incidences of target ves-
sel and any coronary revascularization were lower in the
off-DAPT group than in the on-DAPT group, but there
were no differences in other secondary endpoints between
groups (Table 3).
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Table 3. Clinical Outcomes
Off-DAPT at 90 On-DAPT at 90
days (n=222) days (n=760) Crude HR P value Adjusted HR P value
No. of patients with event (95% CI) (95% CI)
(cumulative 1-year incidence)
Primary endpoint
Composite of death, MI, 13 (5.9%) 70 (9.2%) 0.62 (0.35-1.13) 0.12 0.59 (0.32-1.08) 0.09
stroke, or any coronary
revascularization
Secondary endpoints
All-cause death 6 (2.7%) 14 (1.9%) 1.48 (0.57-3.84) 0.43
Cardiovascular death 3 (1.4%) 5 (0.7%) 2.06 (0.49-8.62) 0.32
Cardiac death 3 (1.4%) 4 (0.5%) 2.58 (0.58-11.52) 0.22
Sudden cardiac death 1 (0.5%) 2 (0.3%) 1.72 (0.16-18.92) 0.66
Noncardiovascular death 3 (1.4%) 9 (1.2%) 1.15 (0.31-4.24) 0.84
Ml 1(0.5%) 3 (0.4%) 1.15 (0.12-11.02) 0.91
Spontaneous 1 (0.5%) 3 (0.4%) 1.15(0.12-11.02) 0.91
Periprocedural 0 (0%) 0 (0%) NA
Definite stent thrombosis 0 (0%) 2 (0.3%) NA
Stroke 0 (0%) 5(0.7%) NA
Ischemic stroke 0 (0%) 3 (0.4%) NA
Hemorrhagic stroke 0 (0%) 2 (0.3%) NA
Major stroke* 0 (0%) 4 (0.5%) NA
Major bleeding
BARC type 3, 4, or 5 3 (1.4%) 15 (2.0%) 0.68 (0.20-2.36) 0.55
BARC type 3 or 5 3 (1.4%) 14 (1.9%) 0.73 (0.21-2.55) 0.62
BARC type 5 0 (0%) 0 (0%) NA
Target lesion 4 (1.8%) 32 (4.3%) 0.43 (0.15-1.20) 0.11
revascularization
Clinically driven 4 (1.8%) 31 (4.1%) 0.44 (0.15-1.24) 0.12
Target vessel 5 (2.3%) 45 (6.0%) 0.37 (0.15-0.94) 0.04
revascularization
Clinically driven 5 (2.3%) 44 (5.9%) 0.38 (0.15-0.97) 0.04
Any coronary 7 (3.2%) 53 (7.1%) 0.45 (0.20-0.98) 0.04
revascularization
Clinically driven 7 (3.2%) 52 (6.9%) 0.45 (0.21-0.999) 0.049
Composite of death, MI, 7 (3.2%) 22 (2.9%) 1.09 (0.47-2.56) 0.84

or stroke

Cumulative 1-year incidence was estimated with the Kaplan-Meier method. The effects of off-DAPT relative to on-DAPT for the primary and
secondary endpoints expressed as hazard ratio (HR) and their 95% confidence intervals (Cls) estimated by the Cox proportional hazard
model. We constructed the multivariable Cox proportional hazard model to assess the effect of off-DAPT relative to on-DAPT for the primary
endpoint. The risk-adjusting variables were 12 clinically relevant factors listed in Table 1. Definitions of the endpoints are described in the
Supplementary File. *Major stroke defined as modified Rankin scale >2. BARC, Bleeding Academic Research Consortium; DAPT, dual anti-

platelet therapy; MI, myocardial infarction.

In the subgroup analysis stratified by ARC-HBR, the
results were consistent with those in the main analysis
(Supplementary Table 1).

In the analyses after excluding patients who were on oral
anticoagulants at discharge, the cumulative 1-year inci-
dences of the primary endpoint and BARC type 3 or 5
bleeding were not different between groups (5.1% vs. 9.2%;
HR, 0.54; 95% CI, 0.25-1.17; P=0.12; and 1.4% vs. 2.9%;
HR, 0.49; 95% ClI, 0.11-2.08; P=0.33) (Supplementary Table 2).

Discussion

The main findings of this study enrolling patients who
underwent IVUS-guided multivessel PCI were: (1) only
22.6% of the patients discontinued DAPT at 90 days after
PCI despite 52.5% prevalence of patients with ARC-HBR,
and (2) the 90-day landmark analyses showed no differ-

ences between the shorter and longer DAPT groups for the
cumulative 1-year incidences of cardiovascular and bleed-
ing endpoints.

The cumulative incidence of DAPT discontinuation was
only 22.6% at 90 days and 68.8% at 1 year, although these
were much higher than in the CREDO-Kyoto registry
cohort-3, which was a real-world observational study con-
ducted between 2011 and 2013 (3.3% at 90 days, and 18.9%
at 1 year).® The enrollment into the present study started in
March 2019, when the STOPDAPT-2 trial results were
released suggesting the safety and efficacy of 1-month
DAPT followed by clopidogrel monotherapy after PCI
using drug-eluting stents.2 The Japanese guideline on anti-
thrombotic therapy after PCI was revised in March 2020
to recommend 1-3 months of DAPT after PCI in patients
with HBR or low thrombotic risk.!"! Given the 85% of
patients with chronic coronary syndrome and 53% of
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patients with HBR in this study, the duration of DAPT
might still have been too long, revealing slow penetration
of the clinical trial results into clinical practice. Many phy-
sicians might still be reluctant to choose short DAPT in
patients with multivessel disease.

The 1-year incidence of the primary cardiovascular end-
point was numerically lower in the shorter DAPT group
than in the longer DAPT group, which was driven by the
lower incidence of any coronary revascularization. The
lower incidence of follow-up CAG would have been the
reason for the lower incidence of any coronary revascular-
ization in the shorter DAPT group. The present study
protocol discouraged follow-up CAG in asymptomatic
patients based on the recent clinical trial result in Japan.!2
The site investigators who chose shorter DAPT duration
might have been more willing to adopt the clinical trial
results in their own clinical practice than those who chose
longer DAPT duration. Another reason for the lower inci-
dence of any coronary revascularization in the shorter
DAPT group than in the longer DAPT group might be the
lesser coronary anatomic complexity as indicated by the
lower SYNTAX scores in the former than in the latter. The
rate of meeting the OPTIVUS criteria was not different
between the shorter and longer DAPT groups, suggesting
that physicians did not select duration of DAPT based on
whether or not they were meeting the OPTIVUS criteria.
The incidence of a composite of death, M1, or stroke was
low and not significantly different between groups, sug-
gesting no apparent benefit of prolonged DAPT in reduc-
ing hard cardiovascular events even in patients who
underwent multivessel PCI.

The incidence of bleeding events was also low and not
significantly different between the shorter and longer
DAPT groups, but was numerically lower in the shorter
DAPT group than in the longer DAPT group, particularly
in patients not treated with oral anticoagulants, consistent
with previous randomized controlled trials.!-¢

Study Limitations

First, the observational study design precluded any defini-
tive conclusions, because of selection bias, especially for
the decision of the period of DAPT. Second, the number
of enrolled patients was relatively small, and the incidence
of both cardiovascular and bleeding events was very low.
Therefore, this study was obviously underpowered to eval-
uate the effect of shorter DAPT vs. longer DAPT, as well
as the potential risk for unadjusted confounders. Third, the
study population might represent selected low-risk patients
for a clinical trial compared with real-world populations.
Approximately 80% of the patients had a low SYNTAX
score, and the study results should be interpreted with cau-
tion when applying them to patients with moderate or high
SYNTAX score. Fourth, the prevalence of acute coronary
syndrome was only 14.2%. Caution is needed in applying
apply these study results to patients with acute coronary
syndrome. Fifth, the study population did not include any
cases of left main disease, so the results cannot be extrapo-
lated to patients with left main disease.

Conclusions

The adoption of short DAPT duration was still low in this
trial conducted after the release of the STOPDAPT-2 trial
results. The 1-year incidence of cardiovascular events was
not different between the shorter and longer DAPT groups
in patients who underwent multivessel PCI.
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