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ABSTRACT

Background: In patients undergoing percutaneous coronary intervention (PCI) in the
SMART-CHOICE trial, P2Y12 inhibitor monotherapy after three months of dual antiplatelet
therapy (DAPT) achieved clinical outcomes comparable to those of 12 months of DAPT.
Nonetheless, the effects of sex on these outcomes remain unknown.

Methods: This open-label, non-inferiority, randomized study, conducted in 33 hospitals

in South Korea, included 2,993 patients undergoing PCI with drug-eluting stents. Patients
were randomly assigned to receive DAPT (aspirin plus a P2Y12 inhibitor) for three months
then P2Y12 inhibitor alone for nine months, or DAPT for the entire 12 months. The primary
endpoints were major adverse cardiac and cerebrovascular events (a composite of all-cause
death, myocardial infarction, or stroke) 12 months after the index procedure. The bleeding
endpoints were Bleeding Academic Research Consortium (BARC) bleeding types 2 to 5.
Results: Of the patients, 795 (26.6%) were women, who were older and had a higher
prevalence of hypertension, diabetes, and dyslipidemia than men. The sexes exhibited
comparable primary endpoints (adjusted hazard ratio [HR], 0.93; 95% confidence interval
[CT], 0.55-1.55; P=0.770) and bleeding endpoints (adjusted HR, 1.07; 95% CI, 0.63-1.81; P=
0.811). P2Y12 inhibitor monotherapy vs DAPT was associated with lower risk of BARC type 2
to 5 bleeding in women (adjusted HR, 0.40; 95% CI, 0.16—-0.98; P = 0.045) but the difference
was not statistically significant when using the Bonferroni correction. The primary endpoints
were similar between treatment groups in both sexes.

Conclusion: In both sexes undergoing PCI, P2Y12 inhibitor monotherapy after three months
of DAPT achieved similar risks of the primary endpoints and the bleeding events compared
with prolonged DAPT. Therefore, the benefits of early aspirin withdrawal with ongoing P2Y12
inhibitors may be comparable in women and men.

Trial Registration: ClinicalTrials.gov Identifier: NCT02079194
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INTRODUCTION

Dual antiplatelet therapy (DAPT) with aspirin plus a P2Y12 inhibitor is the current standard
antiplatelet therapy after percutaneous coronary intervention (PCI) with drug-eluting
stents.1,2 However, prolonged DAPT increases the risk of bleeding, which offsets the benefits
of reducing recurrent ischemic events.3-6 Short-term DAPT, in contrast, is associated with an
increased risk of myocardial infarction and stent thrombosis, as reported in meta-analyses.67
A recent trial, Comparison Between P2Y12 Antagonist Monotherapy and Dual Antiplatelet
Therapy in Patients Undergoing Implantation of Coronary Drug-eluting Stents (SMART-
CHOICE),8 revealed that among patients undergoing PCI, P2Y12 inhibitor monotherapy

after three months of DAPT achieved noninferior rates of major adverse cardiac and
cerebrovascular events compared to prolonged DAPT. Bleeding rates (Bleeding Academic
Research Consortium [BARC] types 2 to 5) were significantly lower in the P2Y12 inhibitor
monotherapy group than in the DAPT group. Nonetheless, it remains unclear whether these
effects vary with sex. Further, while women have higher risk of ischemic and bleeding events
after the early period of PCI than men,911 it remains unclear whether they are also at a greater
risk of these events during the early period of P2Y12 inhibitor monotherapy after PCI with
drug-eluting stents. Therefore, we performed a pre-specified secondary analysis to explore
sex differences in the SMART-CHOICE population, and to evaluate possible associations
between sex and clinical outcomes following administration of P2Y12 inhibitor monotherapy
after three months of DAPT in patients undergoing PCI.

METHODS

Study design

The SMART-CHOICE trial was an investigator-initiated, multicenter, open-label, non-
inferiority, randomized study performed at 33 sites in South Korea. The trial, described
previously,312 was designed by the steering committee and coordinated by the Academic
Clinical Research Organization of Samsung Medical Center (Seoul, Korea). The institutional
review board of each participating center approved the trial protocol. The independent data
and safety monitoring board oversaw trial safety. The SMART-CHOICE trial started on March
18, 2014, and follow-up was completed on July 19, 2018.

Study population and regimen

Eligible patients were aged 20 years or older, had one or more coronary artery stenoses of 50%
or greater in the native coronary artery, and underwent PCI. Patients were randomly assigned
to the P2Y12 inhibitor monotherapy group (aspirin plus a P2Y12 inhibitor for three months

and thereafter a P2Y12 inhibitor alone) or the DAPT group (aspirin plus a P2Y12 inhibitor for at
least 12 months) at a 1:1 ratio. Enrollment and random assignment were conducted at the index
procedure or at the follow-up visit within three months after the index procedure.

Outcomes

The primary endpoints were major adverse cardiac and cerebrovascular events, defined as
a composite of all-cause death, myocardial infarction, or stroke 12 months after the index
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procedure. Bleeding endpoints included BARC bleeding types of 2 to 5 at 12 months after the
index procedure. The clinical events have previously been described in detail.8

Statistical analysis

We summarized the clinical and procedural characteristics by sex and the randomly assigned
treatment group. Continuous variables were represented using means and standard
deviations, while categorical variables were expressed as numbers and percentages. The
analysis of the primary endpoint and occurrences of bleeding events was conducted on the
intention-to-treat population. We used the Kaplan-Meier method to estimate the cumulative
occurrence of the primary endpoints. If patients did not experience the primary endpoints
within the timeframe from randomization to one year, their data was treated as incomplete
either at the time of their demise or at their last known point of contact, whichever came
first. We employed Cox proportional hazards models to determine hazard ratios (HRs)
along with 95% confidence intervals (Cls). Additionally, Cox regression was employed to
explore the links between sex and clinical outcomes. The models were adjusted for variables
displaying baseline differences, including age, body-mass index, hypertension, diabetes
mellitus, dyslipidemia, current smoking, previous revascularization, previous myocardial
infarction, chronic renal failure, left ventricular ejection fraction, clinical presentation of
ST-segment elevation myocardial infarction, transradial approach, multivessel disease, left
main disease, left anterior descending artery disease, and thrombotic lesion. Treatment
outcomes of P2Y12 inhibitor monotherapy or DAPT were evaluated based on sex, and formal
interaction-testing using Cox regression was performed to assess association modification.
To account for conducting multiple tests, we used the Bonferroni method. Pvalues were two-
sided, and statistical significance was set at P < 0.05. All statistical analyses were performed
using R (version 4.2.2; R Foundation for Statistical Computing, Vienna, Austria). The data
were analyzed between September and December 2022. This study was registered with
ClinicalTrials.gov, Identifier: NCT02079194.

Ethics statement

The present study protocol was reviewed and approved by the Institutional Review Boards
at Samsung Medical Center (IRB No. 2014-01-161) and all participating centers. Informed
consent was submitted by all subjects when they were enrolled.

RESULTS

Clinical and procedural characteristics

In total, 2993 patients were enrolled, of whom 795 (26.6%) were women. Table 1 shows the
baseline clinical and procedural characteristics according to sex. The women were older than
the men (mean [SD] age in years: 69.7 [9.4] vs. 62.6 [10.5]) and were more likely to have a
higher prevalence of hypertension, diabetes, and dyslipidemia. Conversely, women were
less likely to be current smokers and have a clinical presentation of ST-segment elevation
myocardial infarction, right coronary artery lesion, or thrombotic lesion characteristics
(Table 1). No significant differences were noted in the extent of coronary artery disease,
number of stents used, stent length, or type of drug-eluting stents between the sexes (Table 1).
Table 2 shows the baseline clinical and procedural characteristics according to sex and
randomized treatment assignment. Among the women, chronic renal failure and left main
lesions were more prevalent in the DAPT group. Among the men, body mass index was
higher in the DAPT group, and current smoking was more common in the P2Y12 inhibitor
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Table 1. Baseline clinical and procedural characteristics by sex

Variables Women (n = 795) Men (n = 2,198) P value
Age, yr 69.7 (9.4) 62.6 (10.5) <0.001
Age> 75 279 (34.9) 300 (13.6) <0.001
Body-mass index, kg/m? 24.4+ 3.3 24.7 £ 3.1 0.029
Comorbidities
Hypertension 562 (70.8) 1,278 (58.1) <0.001
Diabetes mellitus 343 (43.2) 779 (35.5) <0.001
Dyslipidemia 404 (51.0) 948 (43.3) <0.001
Current smoking 44 (5.5) 747 (34.0) <0.001
Previous revascularization 81 (10.2) 268 (12.2) 0.151
Previous stroke 62 (7.8) 139 (6.3) 0.178
Previous myocardial infarction 27 (3.4) 100 (4.6) 0.202
Chronic renal failure 28 (3.5) 69 (3.1) 0.681
Left ventricular ejection fraction, % 61.1(11.2) 59.5(10.6) 0.001
Clinical presentation
Stable angina 332 (41.8) 918 (41.8) >0.999
Unstable angina 281 (35.3) 677 (30.8) 0.022
Non-ST-segment elevation myocardial infarction 119 (15.0) 350 (15.9) 0.557
ST-segment elevation myocardial infarction 63 (7.9) 251 (11.4) 0.007
Transradial approach 558 (70.2) 1,624 (73.9) 0.050
Multiple vessels disease 379 (47.7) 1,104 (50.2) 0.233
No. of lesion treated 1.4 (0.6) 1.4 (0.7) 0.582
Location of lesions
Left main 13 (1.6) 45 (2.0) 0.567
Left anterior descending artery 519 (65.3) 1,334 (60.7) 0.025
Left circumflex 205 (25.8) 570 (25.9) 0.973
Right coronary artery 251 (31.6) 797 (36.3) 0.020
Lesion complexity
Calcified 132 (16.6) 332(15.1) 0.353
Bifurcation 89 (11.2) 291 (13.3) 0.150
Thrombotic 44 (5.5) 178 (8.1) 0.022
Use of intravascular ultrasonography 199 (25.2) 579 (26.4) 0.532
Treated lesions per patient 0.412
1 556 (69.9) 1,550 (70.5)
2 193 (24.3) 487 (22.9)
3 40 (5.0) 137 (6.2)
>4 6(0.8) 24 (1.1)
Multilesion intervention 239 (30.1) 648 (29.5) 0.793
Multivessel intervention 185 (23.3) 520 (23.7) 0.864
No. of stents per patient 0.184
1 590 (65.5) 1,441 (65.6)
2 210 (26.4) 540 (24.6)
3 51 (6.4) 165 (7.5)
>4 13 (1.6) 52 (2.4)
Stent length per patient, mm 36.7 (21.4) 38.3(23.2) 0.085
Type of drug-eluting stents 0.489
Cobalt-chromium everolimus eluting 262 (33.0) 789 (35.9)
Platinum-chromium everolimus eluting 268 (33.7) 699 (31.8)
Sirolimus-eluting with biodegradable polymer 265 (33.3) 707 (32.2)
Zotarolimus eluting (0] 1(0.0)
Paclitaxel-cilostazol eluting 0 1(0.0)
Medications at discharge
Aspirin 792 (99.6) 2,196 (99.9) 0.103
P2Y12 receptor inhibitor
Clopidogrel 689 (86.7) 1,622 (73.8) <0.001
Prasugrel 9(1.1) 120 (5.5) <0.001
Ticagrelor 96 (12.1) 456 (20.7) <0.001
Statin 755 (95.0) 2,069 (94.92) 0.457
Angiotensin-converting enzyme inhibitor 135 (17.0) 392(17.9 0.632
Angiotensin receptor inhibitor 325 (41.0) 836 (38.1) 0.164
B-Blocker 431 (54.3) 1,147 (52.9) 0.342

Values are presented as number (%) or mean + standard deviation.
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Table 2. Baseline clinical and procedural characteristics by sex and randomized treatment assignment

Variables Women (n = 795) Men (n = 2,198)
P2Y12 inhibitor Dual antiplatelet P value P2Y12 inhibitor Dual antiplatelet P value
monotherapy (n = 408) therapy (n = 387) monotherapy (n = 1,087) therapy (n=1,111)
Age, yr 69.7 £9.3 69.7 £ 9.6 0.956 62.7 +10.6 62.5+10.4 0.622
>75 132 (32.4) 140 (36.2) 0.289 150 (13.8) 150 (13.5) 0.888
Body-mass index, kg/m? 24.4 + 3.3 24.3 + 3.3 0.708 24.5+ 3.0 24.8+ 3.1 0.032
Comorbidities
Hypertension 288 (70.8) 274 (70.8) > 0.999 633 (58.2) 645 (58.1) 0.967
Diabetes mellitus 179 (44.0) 164 (42.4) 0.701 391 (36.0) 388 (34.9) 0.617
Dyslipidemia 203 (50.0) 201 (52.1) 0.609 470 (43.3) 478 (43.3) >0.999
Current smoking 26 (6.4) 18 (4.7) 0.370 398(36.7) 349 (31.5) 0.011
Previous revascularization 34 (8.4) 47 (12.1) 0.100 138(12.7) 130 (11.7) 0.512
Previous stroke 35(8.6) 27 (7.0) 0.472 64 (5.9) 75 (6.8) 0.461
Previous myocardial infarction 13 (3.2) 14 (3.6) 0.894 49 (4.5) 51 (4.6) >0.999
Chronic renal failure 7(1.7) 21 (5.4) 0.008 37 (3.4) 32(2.9) 0.561
Left ventricular ejection fraction, % 61.3+10.8 60.9+11.5 0.570 59.5+10.8 59.6 +10.4 0.869
Clinical presentation
Stable angina 167 (40.9) 165 (42.6) 0.678 458 (42.1) 460 (41.5) 0.789
Unstable angina 145 (35.5) 136 (35.1) 0.966 329 (29.6) 355 (32.0) 0.244
Non-ST-segment elevation myocardial 57 (14.0) 62 (16.0) 0.477 182 (16.7) 168 (15.1) 0.336
infarction
ST-segment elevation myocardial infarction 39(9.6) 24 (6.2) 0.105 125 (11.5) 126 (11.4) 0.972
Transradial approach 289 (70.8) 269 (69.5) 0.741 802 (73.8) 822 (74.0) 0.951
Multiple vessels disease 198 (48.5) 181 (46.8) 0.671 551 (50.7) 553 (49.8) 0.699
No. of lesion treated 1.4 (0.6) 1.4 (0.6) 0.787 1.4 (0.7) 1.4 (0.7) 0.385
Location of lesions
Left main 2 (0.5) 11(2.8) 0.020 21 (1.9) 24 (2.2) 0.820
Left anterior descending artery 263 (64.5) 256 (66.1) 0.670 640 (58.9) 694 (62.5) 0.093
Left circumflex 115 (28.2) 90 (23.3) 0.132 284 (26.1) 286 (25.7) 0.875
Right coronary artery 125 (30.6) 126 (32.6) 0.613 399 (36.7) 398 (35.8) 0.699
Lesion complexity
Calcified 72 (17.6) 60 (15.5) 0.474 163 (15.0) 169 (15.2) 0.942
Bifurcation 45 (11.0) 44 (11.4) 0.969 154 (14.2) 137 (12.3) 0.221
Thrombotic 26 (6.4) 18 (4.7) 0.365 84 (7.7) 94 (8.5) 0.590
Use of intravascular ultrasonography 105 (25.9) 94 (24.4) 0.684 267 (24.6) 312(28.2) 0.068
Treated lesions per patient 0.995 0.807
1 287 (70.3) 269 (69.5) 778 (71.6) 772 (69.5)
2 98 (24.0) 95 (24.5) 231 (21.3) 256 (23.0)
3 20 (4.9) 20 (5.2) 66 (6.1) 71 (6.4)
>4 3(0.7) 3(0.8) 12(1.1) 12(1.1)
Multilesion intervention 121 (29.7) 118 (30.5) 0.858 309 (28.4) 339 (30.5) 0.305
Multivessel intervention 93 (22.8) 92 (23.8) 0.808 244 (22.4) 276 (24.8) 0.204
No. of stents per patient 0.753 0.355
1 261 (64.0) 259 (67.1) 721 (66.3) 720 (64.8)
2 112 (27.5) 98 (25.4) 263 (24.2) 277 (24.9)
3 27 (6.6) 24 (6.2) 75 (6.9) 90 (8.1)
>4 8(2.0) 5(1.3) 28 (2.6) 20 (1.8)
Stent length per patient, mm 37.1(21.0) 36.4(21.9) 0.626 38.2(23.2) 38.4(23.3) 0.907
Type of drug-eluting stents 0.951 0.534
Cobalt-chromium everolimus eluting 136 (33.3) 126 (32.6) 389 (35.8) 400 (36.0)
Platinum-chromium everolimus eluting 138(33.8) 130(33.6) 351(32.3) 348 (31.3)
Sirolimus-eluting with biodegradable polymer 134 (32.8) 131(33.9) 347 (31.9) 360 (32.4)
Zotarolimus eluting 0 0 0 1(0.0)
Paclitaxel-cilostazol eluting 0 0 0 1(0.0)
Medications at discharge
Aspirin 406 (99.5) 386 (99.7) > 0.999 1,086 (99.9) 1,110 (99.9) >0.999
P2Y12 receptor inhibitor
Clopidogrel 351 (86.0) 338(87.3) 0.661 798 (73.0) 824 (74.2) 0.583
Prasugrel 5(1.2) 4(1.0) >0.999 57 (5.2) 63 (5.7) 0.729
Ticagrelor 51 (12.5) 45 (11.6) 0.788 239 (21.3) 294 (20.4) 0.495
Statin 385 (94.4) 370 (95.6) 0.5292 1,031 (94.8) 1,038 (93.5) 0.213
Angiotensin-converting enzyme inhibitor 69 (17.0) 66 (17.1) > 0.999 202 (18.6) 190 (17.1) 0.394
Angiotensin receptor inhibitor 178 (43.8) 147 (38.0) 0.109 423 (39.0) 413 (37.2) 0.435
B-Blocker 219 (53.8) 219 (54.8) 0.839 576 (53.0) 571 (51.5) 0.508

Values are presented as number (%) or mean = standard deviation.
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monotherapy group (Table 2). The other baseline clinical characteristics were well balanced
between the treatment groups. Clopidogrel was used as the P2Y12 inhibitor monotherapy in
356 women (87.2%) and 809 men (74.5%). In the DAPT group, clopidogrel was used in 344
women (88.9%) and 832 men (74.9%).

Sex-based outcomes

The incidence of primary endpoints at 12 months is shown in Fig. 1. No statistically significant
differences were found between the sexes in the incidence of all-cause death, myocardial
infarction, or stroke. There was no significant difference in the risk of bleeding between the
sexes. After multivariable adjustment, these results remained unchanged, suggesting that

the association between sex and risk was not significant (Fig. 1). No significant differences
between men and women were observed in the incidence of BARC type 2 to 5 bleeding or major
bleeding. After multivariate adjustment, these results remained unchanged.

Outcomes based on sex and randomized treatment assignment

Table 3 shows the clinical outcomes based on sex and randomized assignment of the
12-month treatment regimen. In both sexes, the risks of the primary endpoints in the

P2Y12 inhibitor monotherapy group were comparable with those in the DAPT group, with

no significant association between randomized treatment assignment and sex (P for the
interaction = 0.834) (Fig. 2A). In women, the risk of bleeding was lower in the P2Y12 inhibitor
monotherapy group than in the DAPT group (7 patients [1.7%] vs. 16 patients [4.1%],
respectively; adjusted HR, 0.40; 95% CI, 0.16-0.98; P= 0.045). However, the difference

was not statistically significant when using the Bonferroni correction and no significant
association between randomized treatment assignment and sex (P for interaction = 0.410)
(Fig. 2B). In both sexes, P2Y12 inhibitor monotherapy and DAPT were associated with similar
rates of target-vessel revascularization.

Women,  Men,

No. (%) No. (%) HR (95% CI) Pvalue  Adjusted HR Men at higher risk Women at higher risk Adjusted P value
Primary endpoint (MACCE) 26 (3.3) 52(2.4) 1.40(0.87-2.24) 0.161 0.93(0.55-1.55) + 0.770
All-cause death 12(1.5) 27(.2) 1.24(0.63-2.46) 0.530 0.64 (0.30-1.34) +— 0.232
Myocardial infarction 11(1.4) 17(0.8) 1.82(0.85-3.88) 0.122  1.65(0.72-3.78) —— 0.240
Stroke 5(0.6) 11(0.5) 1.27(0.44-3.66) 0.655 0.82(0.24-2.78) ’ 0.745
Cardiac death 6(0.8) 18(0.8) 0.93(0.37-2.35) 0.883 0.54(0.21-1.44) —— 0.220
Stent thrombosis 0(0) 5(0.2) - - - @ 0.999
Bleeding BARC type 2-5 93(3.0) 54(2.5) 119(0.73-1.94) 0.478 1.07(0.63-1.81) —— 0.811
Major bleeding 7(0.9) 19(0.9) 1.03(0.43-2.46) 0.943 0.83(0.32-2.14) + 0.703
Target vessel revascularization 8(1.0) 23(1.0) 0.97(0.44-2.18) 0.948 0.95(0.40-2.25) + 0.902

; : .
0.1 1 10

Fig. 1. Primary composite endpoints and bleeding events 12 months after randomization based on sex. Men were used as the reference category. Adjusted HRs

Adjusted HR (95% CI)

were calculated for age, Body-mass index, hypertension, diabetes mellitus, dyslipidemia, current smoking, previous revascularization, previous myocardial
infarction, chronic renal failure, left ventricular ejection fraction, clinical presentation of ST-segment elevation myocardial infarction, transradial approach,

multivessel disease, left main disease, left anterior descending artery disease, and thrombotic lesion. The primary composite endpoints and bleeding outcomes

were assessed in the intention-to-treat cohort.
HR = hazard ratio, Cl = confidence interval, BARC = Bleeding Academic Research Consortium, MACCE = major adverse cardiac and cerebrovascular events.
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A B
P2Y12 Dual P2Y12 Dual
inhibitor antiplatelet  Adjusted HR  Interaction inhibitor antiplatelet  Adjusted HR  Interaction
Sex monotherapy therapy (95% CI) Pvalue Sex monotherapy therapy (95% CI) Pvalue
Women 3.4% 3.1% 1.16 (0.50-2.68) 0.83 Women 1.7% 4%  0.40 (0.16-0.98) 0.41
5 Men 2.6% 2.9%  1.15(0.66-2.00) ’ 5 Men 1.9% 3.0%  0.63(0.37-1.10) ’
—— Women: P2Y12 inhibitor monotherapy —— Women: P2Y12 inhibitor monotherapy o
T 2 4 | === Women: Dual antiplatelet therapy o 44 Women: Dual antiplatelet therapy -
S Men: P2Y12 inhibitor monotherapy §o | Men: P2Y12 inhibitor monotherapy e
Q
-_‘é‘ § 3 Men: Dual antiplatelet therapy S 3] Men: Dual antiplatelet therapy ot -
[
&3 -
28 21 @
89 2
5% .
= .
gg 1 =
04
T T T T T T T T T T
0 3 6 9 12 0 3 6 9 12
Time after randomization, mon Time after randomization, mon
No. at risk No. at risk
— 408 389 379 373 319 — 408 389 380 373 320
387 381 377 370 301 387 378 371 364 291
-------- 1,087 1,066 1,051 1,029 834 e 1,087 1,065 1,045 1,027 829
1,m 1,089 1,076 1,065 875 1,m 1,082 1,062 1,049 859

Fig. 2. Primary composite endpoints and bleeding events based on sex and randomized treatment assignment. Kaplan-Meier estimates and adjusted HRs for the
primary composite endpoints (A) and bleeding events (B) 12 months after randomization. Data were adjusted for age, body-mass index, hypertension, diabetes
mellitus, dyslipidemia, current smoking, previous revascularization, previous myocardial infarction, chronic renal failure, left ventricular ejection fraction,
clinical presentation of ST-segment elevation myocardial infarction, transradial approach, multivessel disease, left main disease, left anterior descending artery
disease, and thrombotic lesion.

HR = hazard ratio, CI = confidence interval.

DISCUSSION

In this pre-specified subgroup analysis, there were substantial differences in baseline
characteristics between the sexes, including significantly higher age and risk-factor
prevalence in women than in men. During early P2Y12 inhibitor monotherapy after PCI with
drug-eluting stents, the sexes exhibited similar incidences of primary composite endpoints.
Although women experienced more bleeding events with prolonged DAPT after PCI, the
difference was not statistically significant when using the Bonferroni correction. After
adjusting for baseline and procedural characteristics, the results remained unchanged. No
significant associations were observed between randomized treatment assignment and sex in
terms of primary composite and bleeding endpoints.

Although sex-based studies have consistently shown that women have higher crude or
unadjusted incidences of ischemic and bleeding events after PCI,911,1315 several studies
have not detected similar associations.1618 These discrepancies might reflect differences in
baseline comorbidities, particularly higher age and prevalence of diabetes, hypertension,
and renal insufficiency in women, rather than biological factors.19-21 When potent P2Y12
inhibitors were administered from the early period after PCI and DAPT was maintained, the
frequency of ischemic events was not further reduced, while bleeding events increased in
frequency; this phenomenon was more prominent in women than in men.10,11,22 Recently,
the Ticagrelor With Aspirin or Alone in High-Risk Patients After Coronary Intervention
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(TWILIGHT) study!! revealed that, among patients undergoing PCI, ticagrelor monotherapy
after three months of DAPT achieved a reduction in bleeding events (BARC types 2, 3, or 5)
without an increase in ischemic events, compared with continued DAPT. In the TWILIGHT
subgroup analyses, relative to ticagrelor plus aspirin, ticagrelor plus placebo was associated
with lower risk of BARC types 2, 3, or 5 bleeding in women (adjusted HR, 0.62; 95% CI,
0.42-0.92; P=0.020) and men (adjusted HR, 0.57; 95% CI, 0.44-0.73; P< 0.001; P for
interaction = 0.690).

Sex-Based Outcomes of P2Y12 Inhibitor Monotherapy

The SMART-CHOICE trial of patients receiving current generation drug-eluting stents
compared P2Y12 inhibitor monotherapy (clopidogrel in 76.9% of patients) after three months
of DAPT, with DAPT for 12 months. The former regimen achieved noninferior results for

the primary endpoints (major adverse cardiac and cerebrovascular events) 12 months after

the index procedures, and was associated with a lower rate of bleeding. These results are
important as they reveal the safety and efficacy of P2Y12 inhibitor monotherapy during the
early period after PCI compared with those of DAPT.8 Compared with DAPT, P2Y12 inhibitor
monotherapy three months after PCI was associated with a lower risk of bleeding. However,
the results were not evaluated across sex subgroups, particularly for the early period after PCI
with drug-eluting stents. This study found no sex differences in the primary endpoints and the
bleeding endpoints of patients after PCI in randomized treatment assignment with prolonged
DAPT. These results indicate that the benefits of early aspirin withdrawal with continuation of
a P2Y12 inhibitor (primarily clopidogrel) were similar for both women and men.

This study has some limitations. Although the subgroup analysis was pre-specified, it
should only be considered as hypothesis-generating research, and requires confirmation

in future studies. Randomization was not stratified based on sex, and multiplicity was

not accounted for, increasing the possibility of error in statistical decision-making. The
female subgroup had fewer participants. There were substantial differences in baseline

risks between the sexes, and some differences between the sex-specific treatment groups in
patient characteristics, in terms of the prevalence of diabetes, hypertension, or dyslipidemia.
Despite multivariate adjustments for baseline differences, we were unable to exclude residual
confounding factors such as anemia and proton pump inhibitors that reduce the risk of
gastrointestinal bleeding. Neither of the sex-specific subgroups was sufficiently powered

to draw definitive conclusions regarding the effects of P2Y12 inhibitor monotherapy versus
DAPT on the primary composite and bleeding endpoints. Furthermore, our findings are
specific to the population in the early period after PCI with drug-eluting stents, and may not
be extrapolated to a broader population of patients undergoing PCI.

In both sexes undergoing PCI, P2Y12 inhibitor monotherapy after three months of DAPT
achieved similar risks of the primary endpoints and the bleeding events compared with
prolonged DAPT. These findings suggest that the benefits of early aspirin withdrawal with
continuation of a P2Y12 inhibitor are similar in women and men. Considering the limitations
of the study, further research is needed to better understand how early P2Y12 inhibitor
monotherapy affects clinical outcomes based on sex differences.
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