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Background: In patients with acute coronary syndrome (ACS), prolonged dual
antiplatelet therapy (DAPT) may reduce ischemic events and increase the risks of
bleeding events differently in different ethnic groups. However, whether prolonged
DAPT in Chinese patients with ACS following emergency percutaneous coronary
intervention (PCI) with drug-eluting stents (DES) will be beneficial or dangerous
remains unclear. This study aimed to examine the potential benefits and risks of
prolonged DAPT in Chinese patients with ACS who have undergone emergency PCI
with DES.

Methods: This study included 2,249 patients with ACS who underwent emergency
PCI. If DAPT was continued for 12 or 12—-24 months, it was classified as the standard
(n = 1,011) or prolonged (n = 1,238) DAPT group, respectively. The incidence of the
following endpoint events was determined and compared between the two groups:
composite bleeding event (BARC 1 or 2 types of bleeding and BARC 3 or 5 types
of bleeding) and major adverse cardiovascular and cerebrovascular events (MACCEs)
lischemia-driven revascularization, non-fatal ischemia stroke, non-fatal myocardial
infarction (MI), cardiac death, and all-cause deathl].

Results: After a median period of 47 months of follow-up [47 (40, 54)], the rate of
composite bleeding events was 13.2% (n = 163) in the prolonged DAPT group and
7.9% (n = 80) in the standard DAPT group [odds ratio (OR) 1.765, 95% confidence
interval (Cl) 1.332-2.338, p < 0.001]. The rate of MACCEs was 11.1% (n = 138) in
the prolonged DAPT group and 13.2% (n = 133) in the standard DAPT group (OR
0.828, 95% Cl 0.642-1.068, p = 0.146). The DAPT duration was further shown to
be insignificantly correlated with MACCEs as per the multivariable Cox regression
model (HR, 0.813; 95% ClI, 0.638-1.036; p = 0.094). No statistically significant
difference was observed between the two groups. However, the DAPT duration was a
separate predictor of composite bleeding events according to the multivariable Cox
regression model (HR 1.704, 95% CI 1.302-2.232, p < 0.001). Compared with the
standard DAPT group, the prolonged DAPT group had substantially more BARC 3
or 5 types of bleeding events (3.0 vs. 0.9% in those with standard DAPT, OR 3.430,
95% Cl 1.648-7.141, p < 0.001) and BARC 1 or 2 types of bleeding events (10.2
vs. 7.0% in those with standard DAPT, OR 1.500, 95% Cl 1.107-2.032, p = 0.008).
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Conclusion: The prolonged DAPT group had a considerably greater incidence of
composite bleeding events than the standard DAPT group. No statistically significant
difference was observed in the incidence of MACCEs between the two groups.

dual

antiplatelet therapy (DAPT),

acute coronary syndrome (ACS), major adverse

cardiovascular and cerebrovascular event (MACCE), composite bleeding event, emergency
percutaneous coronary intervention (PCI)

1. Introduction

The most severe form of atherosclerotic cardiovascular disease—
acute coronary syndrome (ACS)—is responsible for the majority of
cardiovascular disease-related morbidity and mortality worldwide
(1, 2). Patients who have experienced an ACS event in the
past are at a higher risk for readmission and further severe
adverse cardiac events (3). Dual antiplatelet therapy (DAPT) and
percutaneous coronary intervention (PCI) have been proven to be
effective clinical treatments for patients with ACS (4, 5). To lower
the risk of ischemic events, such as stent thrombosis (ST) and
recurrent myocardial infarction (MI), recent guidelines in Europe
and the United States recommend DAPT with aspirin and a P2Y);
inhibitor (clopidogrel, prasugrel, and ticagrelor) for up to 12 months
(6-8). After surviving an ACS event, patients still face a high
risk of recurrent ischemic events. Studies of patients with ACS
from the UK and Belgium reported that 20% of patients died
within five years post-ACS, with 13% of those deaths attributed
to cardiovascular causes. These findings underscore the need for
additional secondary prevention measures beyond the first year
of treatment (9). DAPT may be a viable option for lowering the
risk level in patients with ACS after one year. The risk of long-
term ST and cardiovascular events can theoretically be decreased
with prolonged DAPT; however, it will always result in higher
risks of bleeding events (10). Whether the administration of DAPT
for 12 months allowed patients in certain patient categories to
lower their risk of ST or atherothrombotic consequences associated
with sites outside the stented segment remains controversial (10-
14). While some trials have confirmed its benefit (10, 11), others
have not (12-14). According to a previous study, East Asians
may have a similar or even reduced risk of developing post-PCI
ischemic attacks than Westerners (15). A total of 15,603 patients
with atherothrombosis, including 775 Asians, were enrolled in the
CHARISMA research (a median follow-up period of 28 months).
Asians are more likely to experience moderate Global Utilization
of Streptokinase and Tissue-Plasminogen Activator for Occluded
Coronary Arteries (GUSTO) bleeding than other races. They also
have a lower rate of the composite of cardiovascular death, MI,
and stroke during antiplatelet therapy (16). Prolonged DAPT in
patients with ACS may reduce ischemic events and increase the risk
of bleeding events differently in different ethnic groups. However,
the effectiveness and safety of prolonged DAPT in Chinese patients
with ACS after emergency PCI with drug-eluting stents (DES) are
unknown. In this study, we explored the benefits and risks of
prolonged DAPT in Chinese patients with ACS after emergency PCI
with DES.
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2. Methods
2.1. Study population

The current analysis is an observational, retrospective cohort
study conducted at a single location between October 2013 and
February 2017 on patients with ACS who underwent emergency
PCI with DES at the First Affiliated Hospital of Xi’an Jiaotong
University, Yanta. The inclusion criteria of the current analysis are
as follows: (1) patients between the age of 18 and 80 years; (2)
patients with ACS who received DAPT for 12-24 months and who
had no clinical ischemic or bleeding events during the first 12
months; and (3) patients who successfully underwent emergency PCI
with DES. A total of 3,236 patients with ACS were investigated.
The exclusion criteria for this study are as follows: (1) a history
of coronary artery bypass grafting, cardiogenic shock, malignant
tumor, significant infection, or autoimmune disease; (2) a renal
disorder with an estimated glomerular filtration rate (eGFR) of
< 30 mL/min/1.73 m?) or accepted renal replacement treatment;
(3) hepatic dysfunction with aspartate transaminase or alanine
transaminase levels greater than five upper limits of normal; (4) non-
obstructive coronary disease, primary cardiomyopathy, and valvular
heart disease; (5) heart failure with left ventricular ejection fraction
(LVEF) <30%; (6) oral anticoagulants during follow-up; (7) anemia
with hemoglobin (Hb) <60 g/L; (8) a history of gastrointestinal
bleeding and hemorrhagic stroke; and (9) missing clinical data. A
total of 987 patients were excluded following the exclusion criteria.
Finally, 2,249 patients were included in the group. If DAPT was
continued for 12 or 12-24 months, it was classified as the standard
(n =1,011) or prolonged (n = 1,238) DAPT group. The duration of
the prolonged DAPT group is 22 (20, 24) months (Figure 1).

2.2. Data collection and follow-up

Trained physicians gathered clinical data from electronic medical
records. The records contain information on the population,
anthropometry, laboratory results, medical diagnoses, and
procedures. After an overnight fast, venous blood samples were
collected in the morning and examined the same day at the central
laboratory using the standard procedures. After admission, all
patients were routinely followed up by trained clinicians for major
adverse cardiovascular and cerebrovascular events (MACCEs) and
composite bleeding events at 3, 6, and 12 months and, then, at every
6 months; the longest individual follow-up period was 66 months.
Follow-up data were obtained from hospital records or through

telephone or in-person interviews with patients and their families.
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The First Affiliated Hospital of Xi’an
Jiaotong University database
(2013.10—2017.02)
J
ACS patients underwent successfully
emergency PCI with DES and received
for DAPT 12-24 months and had no
clinical ischemic and bleeding events
during the first 12 months
(n=3236)
987 patients were excluded, which were:
1. history of CABG, cardiogenic shock, malignant tumor,
significant infection, autoimmune disease; (n=168)
2. renal dysfunction; (n=86)
3. hepatic dysfunction; (n=45)
4. nonobstructive coronary disease, primary cardiomyopathy,
valvular heart disease; (n=48)
S. heart failure; (n=176)
6. oral anticoagulants during follow-up; (n=106)
7. anemia; (n=63)
8. history of gastrointestinal bleeding and hemorrhagic stroke;
(n=52)
9. missing clinical data. (n=243)
Patients finally enrolled in present study
(n=2249)
Standard DAPT group Prolonged DAPT group
(12 months) (12-24 months)
(n=1011) (n=1238)
FIGURE 1

coronary artery bypass grafting; DAPT, dual antiplatelet therapy.

The flowchart of study subject enrollment. ACS, acute coronary syndrome; PCI, percutaneous coronary intervention; DES, drug-eluting stent; CABG,

The first observational endpoints of this study were MACCEs
and composite bleeding events during the follow-up period of 47
(40, 54) months. We also analyzed the observational endpoints
at the 24-month follow-up period after discharge (during the
prolonged DAPT duration). MACCEs are defined as the composite
of ischemic-driven revascularization, non-fatal ischemic stroke, non-
fatal myocardial infarction (MI), cardiac death, and all-cause death.
Bleeding Academic Research Composite bleeding events were created
by combining BARC 3 or 5 types of bleeding events with BARC 1 or
2 types of bleeding events (17). Only the most serious event (all-cause
death > non-fatal ischemic stroke > non-fatal MI > ischemia-driven
revascularization) was chosen to perform our analysis for patients
with multiple MACCEs occurring virtually and simultaneously
throughout the follow-up. Similarly, BARC 3 or 5 types of bleeding
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events were selected for our analysis for patients who experienced
BARC 3 or 5 types of bleeding events and BARC 1 or 2 types of
bleeding events throughout the follow-up. Only the initial occurrence
of the same event was intended to be used for our analysis of patients
when it occurred more than once.

2.3. Definitions

According to the relevant guidelines, the diagnostic criteria
for ACS included ST-segment elevation MI (STEMI) and non-
ST-segment elevation ACS (NSTE-ACS) [non-ST-segment elevation
MI (NSTEMI) or unstable angina (UA)] (6, 7). Patients were
considered to have hypertension if they received treatment with
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a conclusive diagnosis or if their systolic blood pressure (SBP)
was >140 mmHg or if their diastolic blood pressure (DBP)
>90 mmHg was higher than two times on different days during
the baseline hospitalization. According to the practical guidelines,
patients with type 2 diabetes mellitus either had a prior, conclusive
diagnosis or had the condition recently verified (18). Patients
were considered to have hyperlipidemia if they received treatment
with lipid-lowering medications or had fasting total cholesterol
>6.22 mmol/L or low-density lipoprotein cholesterol (LDL-C)
>4.14 mmol/L. Patients suffering from an ischemic stroke had a
cerebral infarction or a transient ischemic attack. Patients with
peripheral artery disease (PAD) had previously been diagnosed
with artery disease as well as in the coronary and aortic arteries.
They had 50% stenosis and/or signs of ischemia. Patients with the
eGFR levels between 30 and 60 mL/min/1.73 m? were considered
to have renal dysfunction. Emergency PCI was defined as PCI
performed within 24 h of hospital admission for patients with NSTE-
ACS or within 12h of symptom onset for patients with STEMI.
Elective PCI was performed 24h after hospital admission for—
patients with NSTE-ACS or 12h after symptom onset for patients
with STEMI.
Weight
to calculate

was the formula used

The
serum

(kg)/[height ~ (m)]?
body mass index (BMI).
calculating the eGFR was 186 X
(mg/dL) =115 % age 0203 (x0.742
woman) (19).

formula for
creatinine
if the patient was a

A number of the main coronary arteries, including the left
anterior descending artery, the left circumflex artery, and the
right coronary artery, must have a stenosis of >50% to be
considered to have a several-vessel disease. Chronic total occlusion
(CTO) lesions were defined as total obstruction persisting for
more than 3 months, as determined by the coronary angiography
findings or prior medical history. An individual stenotic lesion
of over 20mm is considered a diffuse lesion. The term “in-
stent restenosis” (ISR) was used to describe a stenosis of >50%
in a segment that was inside the stent or 5mm away from
it (20).

2.4. Statistical analysis

Continuous variables were presented as the mean and standard
deviation or the median (IQR). A Mann-Whitney U-test or
an independent-sample ¢-test was used to compare the two
groups. Counts (percentages) were used to characterize categorical
variables, which were then compared using either the Fisher’s
exact test or the Pearson chi-square test (Pearson x?2 test).
Univariate and multivariable Cox proportional hazards analyses
evaluated the predictive value of the variables for MACCEs and
composite bleeding events. Several risk factors were present in the
multivariate model, including clinically significant variables (p <
0.2) from the univariate model. The Kaplan-Meier survival curves
estimated the cumulative incidence of MACCEs and composite
bleeding events.

Further stratified analysis was performed to determine the
prognostic impact of standard DAPT and prolonged DAPT
for MACCEs and composite bleeding events. The propensity
score for matching (PSM) was calculated using a binary logistic
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regression model, which took into account the use of statins,
ACEI/ARB, B-blockers, P2Y;, inhibitors, and aspirin at the
time of discharge. Finally, 986 standard patients with DAPT
were individually matched at a ratio of 1:1 to patients with
prolonged DAPT.

IBM SPSS Statistics (version 24.0) was used for data analysis. A
statistically significant correlation was defined as a two-tailed p-value
of <0.05.

3. Results

3.1. Basic characteristics of the standard and
prolonged DAPT groups

The baseline characteristics of the standard and prolonged
DAPT groups are displayed in Tablel. A total of 2,249
patients (60.98 £ 9.95 years; 23.5% women) were enrolled in
the present study, with 1,011 (45.0%) in the standard DAPT
group and 1,238 (55.0%) in the prolonged DAPT group. The
baseline demographic characteristics, medical history, laboratory
data, and angiographic information were similar between the
two groups. Patients in the prolonged DAPT group had a
higher and angiotensin-converting
enzyme receptor blocker
the time of discharge. There was no statistical difference

proportion of p-blocker
inhibitor/angiotensin treatment at
in basic characteristics between the two groups after PSM
(Supplementary Table 1).

3.2. Incidence of MACCEs in the standard
and prolonged DAPT groups

A total of 271 (12.0%) MACCEs, including 112 (5.0%) all-
cause deaths, 74 (3.3%) cardiac deaths, 14 (0.6%) non-fatal MIs,
33 (1.5%) non-fatal ischemic strokes, and 112 (5.0%) ischemia-
driven revascularizations, were recorded at a median of 47 months
of follow-up [47 (40, 54)]. No statistically significant difference in
the prevalence of MACCEs (11.1% vs. 13.2% in those with standard
DAPT, OR 0.828, 95% CI 0.642-1.068, p = 0.146), all-cause death (4.4
vs. 5.6% in those with standard DAPT, OR 0.778, 95% CI 0.532-1.138,
p = 0.195), cardiac death (2.7 vs. 4.1% in those with standard DAPT,
OR 0.648, 95% CI 0.407-1.033, p = 0.066), non-fatal MI (0.6 vs. 0.6%
in those with standard DAPT, OR 1.089, 95% CI 0.377-3.150, p =
0.874), non-fatal ischemic stroke (1.4 vs. 1.6% in those with standard
DAPT, OR 0.866, 95% CI 0.435-1.722, p = 0.681), and ischemia-
driven revascularization (4.7 vs. 5.3% in those with standard DAPT,
OR 0.871, 95% CI 0.596-1.274, p = 0.477) was observed between
the two groups. A total of 133 (5.9%) MACCEs, including 70 (3.1%)
all-cause deaths, 48 (2.1%) cardiac deaths, 6 (0.3%) non-fatal MIs,
11 (0.5%) non-fatal ischemic strokes, and 46 (2.0%) ischemia-driven
revascularizations, were recorded at 24 months after discharge. No
statistically significant difference in the prevalence of MACCEs (5.2
vs. 6.8% in those with standard DAPT, OR 0.744, 95% CI 0.524-
1.057, p = 0.098), all-cause death (2.7 vs. 3.6% in those with standard
DAPT, OR 0.764, 95% CI 0.475-1.232, p = 0.269), cardiac death (1.7
vs. 2.7% in those with standard DAPT, OR 0.629, 95% CI 0.353-
1.119, p = 0.112), non-fatal MI (0.2 vs. 0.4% in those with standard
DAPT, OR 0.407, 95% CI 0.074-2.227, p = 0.418), non-fatal ischemic
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TABLE 1 Baseline clinical characteristics of patients in the standard and prolonged DAPT groups.

Characteristics Total population

Standard DAPT group Prolonged DAPT group

(n = 2,249) (n=1,124) (n=1,125)
Age, years 60.98 £9.95 60.83 £ 9.90 61.11 £9.98 0.502
Gender, men, 7 (%) 1,720 (76.5%) 768 (76.0%) 952 (76.9%) 0.603
BMI, kg/m2 23.28 £2.44 23.28 +£2.46 2328 £2.42 0.943
SBP, mmHg 128.28 £+ 21.33 127.39 +21.04 129.00 £ 21.54 0.074
DBP, mmHg 77.66 £ 11.91 77.47 £11.74 77.81 £ 12.05 0.500
Heart rate, bpm 74.39 £ 10.03 73.94 £ 11.56 74.36 £ 12.40 0.103
Smoking history, n (%) 1,237 (55.0%) 560 (55.4%) 677 (54.7%) 0.738
Drinking history, n (%) 617 (27.4%) 295 (29.2%) 322 (26.0%) 0.094
Family history of CAD, n (%) 191 (8.5%) 89 (8.8%) 102 (8.2%) 0.633
Initial diagnosis, n (%) 0.218
UA 1,364 (60.6%) 633 (62.6%) 731 (59.0%)
NSTEMI 163 (7.2%) 68 (6.7%) 95 (7.7%)
STEMI 722 (32.1%) 310 (30.7%) 412 (33.3%)
Medical history, n (%)
Hypertension 1,297 (57.7%) 563 (55.7%) 734 (59.3%) 0.085
AF 61 (2.7%) 27 (2.7%) 34 (2.7%) 0.912
CHA2DS2-VASc score 2.00 (1.00, 3.00) 2.00 (1.00, 3.00) 2.00 (1.00, 3.00) 0.671
HAS-BLED score 1.00 (1.00, 2.50) 1.00 (1.00, 3.00) 1.00 (1.00, 2.25) 0.878
DM 599 (26.6%) 325 (32.1%) 359 (29.0%) 0.106
Dyslipidemia 251 (11.2%) 105 (10.4%) 146 (11.8%) 0.295
Renal dysfunction 45 (2.0%) 17 (1.7%) 28 (2.3%) 0.328
Previous MI 197 (8.8%) 79 (7.8%) 118 (9.5%) 0.152
Previous PCI 245 (10.9%) 112 (11.1%) 133 (10.8%) 0.799
Previous stroke 482 (21.4%) 200 (19.8%) 282 (22.8%) 0.085
Previous cerebral infarction 184 (8.2%) 80 (7.9%) 104 (8.4%) 0.675
Previous PAD 360 (16.0%) 156 (15.4%) 204 (16.5%) 0.500
Laboratory results
WBC (x109/L) 7.30 £ 2.55 7.33 £2.56 7.28 £2.54 0.580
PLT (x109/L) 157.57 £ 55.69 155.30 4 55.49 159.42 £ 55.80 0.081
Hb (g/L) 137.44 £ 18.49 137.82 +17.88 137.14 +18.97 0.386
BUN (mmol/L) 542 £1.95 536 £1.91 546 +£1.98 0.259
Cr (umol/L) 68.50 £ 18.98 67.85 £ 18.28 68.63 £ 19.48 0.326
eGFR (mL/min/1.73 m?) 97.26 £ 28.63 98.47 £ 29.32 96.27 £ 28.03 0.070
FBG (mmol/L) 6.79 £2.92 6.86 £+ 2.99 6.74 £ 2.86 0.338
HbAIlc (%) 6.14 £1.28 6.20 = 1.34 6.10 £ 1.22 0.068
HDL-C (mmol/L) 0.97 £0.22 0.98 +£0.23 0.97 £0.22 0.108
TC (mmol/L) 372£1.18 376 £1.18 3.69 £ 1.19 0.115
TG (mmol/L) 1.51 +0.88 1.50 +0.88 1.524+0.88 0.588
LDL-C (mmol/L) 1.83 +0.86 1.87 +£0.85 1.81 +£0.87 0.089
NT-proBNP (pg/mL) 710.69 + 1244.39 695.67 £ 1177.56 722.96 + 1296.76 0.605
LVEF (%) 59.77 £11.35 59.84 £11.21 59.71 £ 11.46 0.779
(Continued)
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TABLE 1 (Continued)

Characteristics Total population

Standard DAPT group

Prolonged DAPT group

(n = 2,249) (n=1,124) (n=1,125)
Angiographic data
LM disease, n (%) 264 (11.7%) 106 (10.5%) 158 (12.8%) 0.095
CTO, n (%) 661 (29.4%) 291 (28.8%) 370 (29.9%) 0.568
Number-vessel disease. n (%) 0.996
Single-vessel disease 561 (24.9%) 253 (25.0%) 308 (24.9%)
Two-vessel disease 667 (29.7%) 300 (29.7%) 367 (29.6%)
Three-vessel disease 1021 (45.4%) 458 (45.3%) 563 (45.5%)
Diffuse lesion, n (%) 1390 (61.8%) 620 (61.3%) 770 (62.2%) 0.672
In-stent restenosis, 1 (%) 78 (3.5%) 35 (3.5%) 43 (3.5%) 0.988
Calcification lesion, 1 (%) 62 (2.8%) 30 (3.0%) 32 (2.6%) 0.582
Number of stents 1.76 £ 1.18 1.78 £ 1.19 1.74 +1.18 0.392
Medication at the time of discharge, n (%)
ACEI/ARB 1,869 (83.1%) 812 (80.3%) 1,057 (85.4%) 0.001
B-blocker 1,839 (81.8%) 800 (79.1%) 1,039 (83.9%) 0.003
Statins 2,241 (99.6%) 1,006 (99.5%) 1,235 (99.8%) 0.480
P2Y12 inhibitor 0.120
Clopidogrel 1,954 (86.9%) 866 (85.7%) 1,088 (87.9%)
Ticagrelor 295 (13.1%) 145 (14.3%) 150 (12.1%)
Aspirin 2,249 (100.0%) 1,011 (100%) 1,238 (100%)
CRUSADE score 23.76 £ 10.90 23.39 £10.72 24.06 £ 11.05 0.147

DAPT, dual antiplatelet therapy; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; CAD, coronary artery disease; UA, unstable angina; NSTEMI, non ST-segment
elevation myocardial infarction; STEMI, ST-segment elevation myocardial infarction; AF, atrial fibrillation; DM, diabetes mellitus; MI, myocardial infarction; PCI, percutaneous coronary intervention;
PAD, peripheral artery disease; WBC, white blood cell; PLT, platelet; Hb, hemoglobin; BUN, blood urea nitrogen; Cr, creatinine; eGFR, estimated glomerular filtration rate; FBG, fasting blood glucose;
HbAlc, glycosylated hemoglobin Alc; HDL-C, high-density lipoprotein-C; TC, total cholesterol; TG, triglyceride; LDL-C, low-density lipoprotein-C; LVEEF, left ventricular ejection fraction; LM, left

main; CTO, chronic total occlusion; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker.

stroke (0.4 vs. 0.6% in those with standard DAPT, OR 0.679, 95% CI
0.207-2.232, p = 0.736), and ischemia-driven revascularization (1.9
vs. 2.3% in those with standard DAPT, OR 0.813, 95% CI 0.454-
1.458, p = 0.487) was found between the two groups (Table 2).
There was no statistical difference in the incidence of MACCE and
its components between the two groups after PSM (Supplementary
Table 2).

3.3. Cox proportional hazard analysis to
assess the impact of MACCEs on prognosis

The relationship between DAPT duration and MACCEs was
investigated using the Cox proportional hazard model. The DAPT
duration was insignificantly related to MACCEs according to a
univariate model (HR 0.848, 95% CI 0.668-1.076, p = 0.177)
and a multivariate model (HR 0.813, 95% CI 0.638-1.036, p =
0.094) (Table 3). Meanwhile, the multivariate and univariate analyses
revealed the absence of a meaningful relationship between the
DAPT duration and cardiac death (HR 0.643, 95% CI 0.361-1.142,
p=0.132).
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3.4. Sensitivity analysis

We further analyzed different subgroups to evaluate the
independent association of DAPT duration with MACCEs.
According to Figure 2, being men (HR 0.538, 95% CI 0.307-
0.941, p = 0.028), having a history of PAD (HR 0.730, 95%
CI 0.555-0.960, p = 0.024), having three-vessel disease (HR
0.672, 95% CI 0.475-0.949, p = 0.023), and having >2 stents
implanted (HR 0.604, 95% CI 0.384-0.950, p = 0.028) primarily
reflected the significant predictive effect of DAPT duration
on MACCEs. It is worth noting that patients with a history
of PAD appeared to have a higher predictive value for DAPT
duration [HR (95%CI) with previous PAD 0.730 (0.555-0.960)
vs. without previous PAD 0.904 (0.793-1.031), p for interaction
=0.016].

3.5. Incidence of composite bleeding events
in the standard and prolonged DAPT groups

A total of 243 (10.8%) composite bleeding events, including
46 (2.0%) BARC 3 or 5 types of bleeding events and 197 (8.8%)
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Subgroup Standard DAPT _Prolonged DAPT Hazard Ratio(95 %Cl) P Value P for interacton

Overall 133(13.2%) 138(13.1%) 0.848(0.669-1.077) 0.174

Age 0.346
<70yr 98(4.4%) 97(4.3%) 0.770(0.572-1.036) 0.084
=70yr 35(1.6%) 41(1.8%) 1.056(0.642-1.737) 0.832

Gender 0.114
Male 99(14.0%) 91(8.0%) 0.538(0.307-0.941) 0.028
Female 34(12.9%) 47(12.1%) 0.928(0.697-1.237) 0.613

Initial diagnosis 0.436
UA 41(6.5%) 50(6.2%) 0.906(0.582-1.410) 0.146
NSTEMI 7(10.3%) 13(13.7%) 1.382(0.520-3.669) 0.515
STEMI 85(13.4%) 75(10.3%) 0.737(0.530-1.026) 0.070

Previous Ml 0.768
Yes 1417.7%) 20(16.9%) 0.948(0.447-2.009) 0.888
No 119(12.8%) 118(10.5%) 0.805(0.614-1.055) 0.115

Previous PCI 0.717
Yes 20(17.9%) 23(17.3%) 0.962(0.497-1.861) 0.520
No 113(12.6%) 115(10.4%) 0.808(0.613-1.065) 0.129

Previous ischemici storke 0.686
Yes 26(13.0%) 34(12.4%) 0.803(0.602-1.071) 0.757
No 107(13.2%) 104(10.4%) 0.917(0.531-1.584) 0.135

Previous PAD 0.016
Yes 21(13.5%) 16(7.8%) 0.730(0.555-0.960) 0.024
No 112(13.1%) 122(11.8%) 0.904(0.793-1.031) 0.146

Hypertension history 0.359
Yes 61(13.6%) 51(10.1%) 0.714(0.481-1.061) 0.095
No 72(12.8%) 87(11.9%) 0.917(0.657-1.280) 0.611

DM history 0.992
Yes 48(14.8%) 46(12.8%) 0.848(0.549-1.311) 0.458
No 85(12.4%) 92(10.5%) 0.827(0.604-1.131) 0.233

Smoking history 0.488
Yes 58(12.9%) 55(9.8%) 0.737(0.498-1.090) 0.125
No 75(13.4%) 83(12.3%) 0.904(0.793-1.130) 0.552

Drinking history 0.222
Yes 38(12.9%) 26(8.1%) 0.594(0.351-1.005) 0.051
No 95(13.3%) 112(12.2%) 0.991(0.680-1.220) 0.531

Family history of CAD 0.905
Yes 11(12.4%) 10(9.8%) 0.771(0.311-1.911) 0.573
No 122(13.2%) 128(11.3%) 0.833(0.639-1.085) 0.175

Number-vessel disease 0.081
single-vessel 20(7.9%) 32(10.4%) 1.351(0.752-2.425) 0.313
two-vessel 32(10.7%) 35(9.5%) 0.883(0.532-1.464) 0.629
three-vessel 81(17.7%) 71(12.6%) 0.672(0.475-0.949) 0.023

LM disease 0.981
Yes 25(23.6%) 24(15.2%) 0.803(0.607-1.062) 0.123
No 108(11.9%) 114(10.6%) 0.872(0.465-1.634) 0.669

Diffuse lesion 0.273
Yes 53(13.6%) 45(9.6%) 0.678(0.445-1.035) 0.071
No 80(12.9%) 93(12.1%) 0.927(0.674-1.276) 0.643

CTO 0.197
Yes 47(16.2%) 42(11.4%) 0.665(0.425-1.040) 0.073
No 86(11.9%) 96(11.1%) 0.917(0.673-1.249) 0.582

Number of stents 0.073
=2 81(3.6%) 100(4.4%) 0.960(0.703-1.311) 0.799
=2 52(2.3%) 37(1.6%) 0.604(0.384-0.950) 0.028

SBP 0.951
<120mmHg 66(13.0%) 66(11.1%) 0.834(0.579-1.199) 0.327
2120mmHg 67(13.3%) 72(11.2%) 0.822(0.577-1.173) 0.280

Heart rate 0.345
<80bpm 95(11.8%) 95(10.3%) 0.855(0.632-1.156) 0.308
=80bpm 38(18.3%) 43(13.6%) 0.705(0.438-1.135) 0.149

Hb 0.112
<120g/L 54(19.8%) 51(14.1%) 0.667(0.438-1.015) 0.058
=120g/L 79(10.7%) 87(9.9%) 0.919(0.666-1.267) 0.605

LVEF 0.977
<50% 89(18.9%) 88(16.7%) 0.801(0.586-1.093) 0.161
=50% 44(11.4%) 50(9.4%) 0.863(0.552-1.349) 0.517

eGFR 0.216
<60ml/min/1.73m? 16(23.9%) 14(15.6%) 0.587(0.264-1.307) 0.189
260ml/min/1.73m? 117(12.4%) 124(10.8%) 0.856(0.654-1.120) 0.256

BMI 0.962
<25kg/m? 106(13.4%) 113(11.4%) 0.832(0.627-1.104) 0.201
=25kg/m? 27(12.4%) 25(10.3%) 0.807(0.453-1.438) 0.466

HbA1c 0.564
<6.5% 89(12.1%) 96(9.9%) 0.799(0.589-1.085) 0.150
26.5% 44(16.1%) 42(15.8%) 0.976(0.615-1.548) 0.917

LDL-C 0.275
<1.80mmol/L 40(12.5%) 46(12.4%) 0.988(0.631-1.545) 0.957
=1.80mmol/L 93(13.6%) 92(10.5%) 0.755(0.554-1.029) 0.074

2
FIGURE 2

Forest plot investigating the association between the DAPT duration and MACCEs in different subgroups. DAPT, dual antiplatelet therapy; UA, unstable
angina; NSTEMI, non ST-segment elevation myocardial infarction; STEMI, ST-segment elevation myocardial infarction; MI, myocardial infarction; PCI,
percutaneous coronary intervention; PAD, peripheral artery disease; DM, diabetes mellitus; CAD, coronary artery disease; LM, left main; CTO, chronic total
occlusion; SBP, systolic blood pressure; Hb, hemoglobin; LVEF, left ventricular ejection fraction; eGFR, estimated glomerular filtration rate; BMI, body
mass index; HbAlc, glycosylated hemoglobin Alc; LDL-C, low-density lipoprotein cholesterol; CJ, confidence interval.
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TABLE 2 Incidence of MACCEs in the standard and prolonged DAPT groups.

10.3389/fcvm.2023.1080673

Endpoint event Total population Standard DAPT Prolonged DAPT OR (95%Cl) p-value
group group

(n = 2,249) (n=1,011) (n=1,238)
MACCE, n (%)
24 months 133 (5.9%) 69 (6.8%) 64 (5.2%) 0.744 (0.524, 1.057) 0.098
47 months* 271 (12.0%) 133 (13.2%) 138 (11.1%) 0.828 (0.642, 1.068) 0.146
All-cause death, n (%)
24 months 70 (3.1%) 36 (3.6%) 34 (2.7%) 0.764 (0.475, 1.232) 0.269
47 months* 112 (5.0%) 57 (5.6%) 55 (4.4%) 0.778 (0.532, 1.138) 0.195
Cardiac death, n (%)
24 months 48 (2.1%) 27 (2.7%) 21 (1.7%) 0.629 (0.353, 1.119) 0.112
47 months* 74 (3.3%) 41 (4.1%) 33 (2.7%) 0.648 (0.407, 1.033) 0.066
Non-fatal MI, n (%)
24 months 6 (0.3%) 4(0.4%) 2(0.2%) 0.407 (0.074, 2.227) 0.418
47 months* 14 (0.6%) 6 (0.6%) 8 (0.6%) 1.089 (0.377, 3.150) 0.874
Non-fatal ischemic stroke, n (%)
24 months 11 (0.5%) 6 (0.6%) 5 (0.4%) 0.679 (0.207, 2.232) 0.736
47 months* 33 (1.5%) 16 (1.6%) 17 (1.4%) 0.866 (0.435, 1.722) 0.681
Ischemia-driven revascularization, n (%)
24 months 46 (2.0%) 23 (2.3%) 23 (1.9%) 0.813 (0.454, 1.458) 0.487
47 months* 112 (5.0%) 54 (5.3%) 58 (4.7%) 0.871 (0.596, 1.274) 0.477

*The median time of last follow-up was 47 months.

MACCE, major adverse cardiovascular and cerebrovascular events; DAPT, dual antiplatelet therapy; OR, odds ratio; CI, confidence interval; MI, myocardial infarction.

BARC 1 or 2 types of bleeding events, were recorded at a median
of 47 months of follow-up [47 (40, 54)]. The incidence of composite
bleeding events (13.2 vs. 7.9% in those with standard DAPT, OR
1.765, 95% CI 1.332-2.338, p < 0.001), BARC 3 or 5 types of bleeding
events (3.0 vs. 0.9% in those with standard DAPT, OR 3.430, 95%
CI 1.648-7.141, p < 0.001), and BARC 1 or 2 types of bleeding
events (10.2 vs. 7.0% in those with standard DAPT, OR 1.500, 95%
CI 1.107-2.032, p = 0.008) increased significantly in the prolonged
DAPT group. A total of 143 (6.4%) composite bleeding events,
including 24 (1.1%) BARC 3 or 5 types of bleeding events and 119
(5.3%) BARC 1 or 2 types of bleeding events, were recorded at 24
months after discharge, and the incidence of composite bleeding
events (9.3 vs. 2.8% in those with standard DAPT, OR 3.597, 95%
CI 2.358-5.495, p < 0.001), BARC 3 or 5 types of bleeding events
(1.3 vs. 0.6% in those with standard DAPT, OR 2.469, 95% CI 1.001-
6.250, p = 0.048), and BARC 1 or 2 types of bleeding events (7.8
vs. 2.2% in those with standard DAPT, OR 3.817, 95% CI 2.387-
6.135, p < 0.001) also increased significantly in the prolonged DAPT
group (Table 4). The incidence of composite bleeding events and its
components was statistically different between the two groups after
PSM (Supplementary Table 3).
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3.6. Cox proportional hazard analysis to
assess the impact of composite bleeding
events on prognosis

The relationship between DAPT duration and composite
bleeding events was investigated using the Cox proportional
hazard model. The DAPT duration was substantially related to
composite bleeding events according to a univariate model (HR
1.724, 95% CI 1.319-2.252, p < 0.001). The other significant risk
factors included sex, WBC count, Hb level, LVEE, HbAlc level,
previous history of MI, and use of ticagrelor. The multivariate
model for analysis included various risk factors, such as significant
variables (p<0.2) from the univariate model, and the DAPT
duration remained an independent predictor of composite
bleeding events (HR 1.704, 95% CI 1.302-2.232, p < 0.001).
The other independent predictors included age, Hb, and HbAlc,
a previous history of diabetes mellitus (DM), and the use of
ticagrelor (Table 5). Meanwhile, the multivariate and univariate
analyses indicated that a meaningful relationship between
DAPT duration and BARC 3 or 5-type bleeding events exists
(Supplementary Table 4).
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TABLE 3 Predictive value of DAPT duration for MACCE in Cox proportional hazard univariate and multivariate analyses.

Characteristics

Univariate analysis

Multivariate analysis

HR (95%Cl) p-value HR (95%Cl) p-value

Age 1.025 (1.013, 1.038) <0.001 1.018 (1.003, 1.033) 0.017
Previous MI 1.563 (1.091, 2.240) 0.015

Previous PCI 1.640 (1.184, 2.272) 0.003

Previous stroke 1.030 (0.773, 1.372) 0.840 1.045 (0.777, 1.407) 0.771
AF 1.870 (1.071, 3.265) 0.028 1.656 (0.942, 2.909) 0.080
DM 1.246 (0.970, 1.600) 0.085

Drinking history 0.809 (0.611, 1.071) 0.139

DBP 0.987 (0.977, 0.997) 0.011

HR 1.013 (1.004, 1.023) 0.007

Number-vessel disease 1.329 (1.138, 1.554) <0.001

LM disease 1.749 (1.284, 2.383) <0.001 1.469 (1.067, 2.022) 0.018
CTO 1.211 (0.940, 1.561) 0.139

ISR 1.957 (1.181, 3.244) 0.009

Number of stents 1.194 (1.089, 1.309) <0.001 1.114 (1.009, 1.229) 0.032
WBC 1.048 (1.003, 1.094) 0.036

Hb 0.991 (0.984, 0.997) 0.003 0.993 (0.986, 1.000) 0.047
LVEF 0.977 (0.967, 0.986) <0.001 0.987 (0.976, 0.998) 0.019
BUN 1.094 (1.035, 1.156) 0.001

Cr 1.007 (1.002, 1.013) 0.005

eGFR 0.997 (0.993, 1.001) 0.167

FBG 1.045 (1.007, 1.083) 0.019

HbAlc 1.187 (1.099, 1.282) <0.001 1.200 (1.068, 1.348) 0.002
HDL-C 0.618 (0.356, 1.073) 0.087

LDL-C 1.125 (0.992, 1.276) 0.066 1.161 (1.018, 1.324) 0.026
DAPT duration 0.848 (0.668, 1.076) 0.177 0.813 (0.638, 1.036) 0.094
ACEI/ARB 0.768 (0.543, 1.087) 0.136

B-blocker 0.584 (0.404, 0.844) 0.003

DAPT, dual antiplatelet therapy; MACCE, major adverse cardiovascular and cerebrovascular events; HR, hazard ratio; CI, confidence interval; MI, myocardial infarction; PCI, percutaneous coronary
intervention; AF atrial fibrillation; DM, diabetes mellitus; DBP, diastolic blood pressure; HR, heart rate; LM, left main; CTO, chronic total occlusion; ISR, in-stent restenosis; WBC, white blood
cell; Hb, hemoglobin; LVEE, left ventricular ejection fraction; BUN, blood urea nitrogen; Cr, creatinine; eGFR, estimated glomerular filtration rate; FBG, fasting blood glucose; HbA1c, glycosylated

hemoglobin Alc; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker.

3.7. Sensitivity analysis

We further analyzed different subgroups to evaluate the
independent association of DAPT duration with composite bleeding
events. According to Figure 3, the significant predictive effect of
DAPT duration on composite bleeding events was primarily reflected
in the subgroups of patients aged <70 years and patients aged
>70 vyears, patients who were men, patients with a history of
hypertension, patients with and without a history of DM, patients
who experienced ischemic stroke, and patients with a history
of PAD, Hb >120 g/L and <120 g/L, LVEF <50%, eGFR <60
ml/min/1.73 m? and >60 ml/min/1.73 m2, BMI <25 kg/mz, HbAlc
<6.5% and >6.5%, SBP >120 mmHg and <120 mmHg, and heart
rate >80 bpm and <80 bpm. Female patients appeared to have
a higher predictive value for DAPT duration [HR (95%CI) for

Frontiers in Cardiovascular Medicine

women vs. men = 2.329 (1.636-3.315) vs. 1.000 (0.611-1.636), p for
interaction =0.025].

4. Discussion

In this cohort of Chinese patients with ACS who were
treated with emergency PCI with drug-eluting stents, the
prolonged DAPT group had a significantly higher risk of
composite bleeding events than the standard DAPT group.
DAPT duration was an independent predictor of composite
bleeding events. However, we did not find a statistically significant
difference in the prevalence of MACCEs between the two
groups, and DAPT duration was not an independent predictor
of MACCEs. To the best of our knowledge, this study is the
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TABLE 4 Incidence of composite bleeding events in the standard and prolonged DAPT groups.

10.3389/fcvm.2023.1080673

Endpoint event Total population Standard DAPT Prolonged DAPT OR (95%Cl) p-value

(n = 2,249) group group

(n=1,011) (n=1,238)

Composite bleeding events, n (%)
24 months 143 (6.4%) 28 (2.8%) 115 (9.3%) 3.597 (2.358, 5.495) <0.001
47 months* 243 (10.8%) 80 (7.9%) 163 (13.2%) 1.765 (1.332, 2.338) <0.001
BARC 3 or 5 bleeding events, n (%)
24 months 24 (1.1%) 6 (0.6%) 18 (1.3%) 2.469 (1.001, 6.250) 0.048
47 months* 46 (2.0%) 9 (0.9%) 37 (3.0%) 3.430 (1.648, 7.141) <0.001
BARC 1 or 2 bleeding events, n (%)
24 months 119 (5.3%) 22 (2.2%) 97 (7.8%) 3.817 (2.387, 6.135) <0.001
47 months* 197 (8.8%) 71 (7.0%) 126 (10.2%) 1.500 (1.107, 2.032) 0.008

*The median time of the last follow-up was 47 months.
DAPT, dual antiplatelet therapy; OR, odds ratio; CI, confidence interval; BARC, bleeding academic research consortium.

TABLE 5 Predictive value of DAPT duration for composite bleeding events in Cox proportional hazard univariate and multivariate analysis.

Characteristics

Univariate analysis

Multivariate analysis

HR (95%Cl) p-value HR (95%Cl) p-value

Gender 1.447 (1.101, 1.902) 0.008

Age 1.008 (0.996, 1.020) 0.107 1.017 (1.003, 1.032) 0.019
Previous MI 2.032 (1.110,3.717) 0.022

Hypertension 1.207 (0.931, 1.564) 0.155

DM 1.260 (0.968, 1.639) 0.085 1.749 (1.256, 2.437) 0.001
Smoking 1.245 (0.969, 1.603) 0.087

DBP 0.993 (0.982, 1.003) 0.169

SBP 0.995 (0.990, 1.001) 0.124

WBC 1.063 (1.007, 1.122) 0.028

PLT 0.998 (0.995, 1.001) 0.122

Hb 0.987 (0.981, 0.994) <0.001 0.987 (0.979, 0.995) 0.002
LVEF 0.986 (0.975, 0.998) 0.020

FBG 1.049 (0.999, 1.101) 0.055

HbAlc 1.125 (1.004, 1.259) 0.042 1.229 (1.043, 1.447) 0.014
P2Y12 inhibitor 1.808 (1.325, 2.468) <0.001 1.843 (1.342, 2.533) <0.001
DAPT duration 1.724 (1319, 2.252) <0.001 1.704 (1.302, 2.232) <0.001

DAPT, dual antiplatelet therapy; HR, hazard ratio; CI, confidence interval; MI, myocardial infarction; DM, diabetes mellitus; DBP, diastolic blood pressure; SBP, systolic blood pressure; WBC, white
blood cell; PLT, platelet; Hb, hemoglobin; LVEE, left ventricular ejection fraction; FBG, fasting blood glucose; HbAc, glycosylated hemoglobin Alc.

first to examine the benefits and risks of prolonged DAPT in
Chinese patients with ACS who underwent emergency PCI
with DES.

STEMI, NSTEMI, and UA are clinical diagnoses caused by
acute myocardial ischemia, which is referred to as ACS. Several
studies confirmed that the pathophysiology of ACS includes coronary
vulnerable plaque rupture, vasospasm, and vascular endothelial
dysfunction caused by oxidative damage and inflammation, which
result in platelet activation, adhesion, aggregation, and secondary
thrombosis (21). Patients who have experienced an ACS are at
a higher risk of having recurrent ischemic events. The EPICOR
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Asia study enrolled 12,922 patients with ACS [mostly from China
(63.6%)]: 6,616 (51.2%) patients with STEMI, 2,570 (19.9%) patients
with NSTEMI, and 3,736 (28.9%) patients with UA. The study
showed that all-cause mortality during the 2-year follow-up period
was 5.2%, and the composite endpoint of death, MI, and stroke
during the 2-year follow-up period was 8.4% (22). In the present
study, all-cause mortality during the 24-month follow-up period was
3.1%, and the composite endpoint of death, non-fatal MI, non-fatal
ischemic stroke, and ischemia-driven revascularization during the
24-month follow-up period was 5.9%. The lower risk of an adverse
event in the present study may be due to the higher proportion
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St&gro_ue Standard DAPT Prolonged DAPT Hazard Ratio(95 %Cl) P Val_ue P for int_eracton
Overall 80(7.9%) 163(13.2%) N = 1.724(1.319-2.253) <0.001
Age 0.684
<T0yr 65(7.3%) 132(12.4%) —— 1.718(1.257-2.348) 0.001
270yr 15(12.6%) 31(17.9%) — 1.981(1.035-3.789) 0.036
Gender 0.025
Female 34(14.0%) 40(14.0%) 1.000(0.611-1.636) 0.998
Male 46(6.0%)  123(12.9%) b 2.329(1.636-3.315) <0.001
Hypertension history 0.165
Yes 44(7.8%) 107(14.6%) —R— 2.013(1.391-2.914) <0.001
No 36(8.0%) 56(11.1%) N 1.431(0.922-2.220) 0.109
DM history 0.823
Yes 31(11.5%) 55(16.7%) o 1.716(1.074-2,741) 0.023
No 49(6.6%) 108(11.9%) —— 1.821(1.279-2.503) 0.001
Ischemic stroke history 0.681
Yes 20(10.0%) 48(17.0%) e 2.020(1.170-3.487) 0.002
No 60(7.4%) 115(12.0%) N 1.680(1.209-2.335) 0.010
PAD history 0.254
Yes 16(10.3%) 42(20.4%) L | 1 2.616(1.437-4.762) 0.001
No 64(7.5%) 121(11.7%) —— 1.561(1.126-2.136) 0.007
Hb 0.635
<120glL 37(13.6%) 84(23.3%) R 2,002(1.337-3.000) 0.001
2120g/L 43(5.8%) 79(9.0%) —H— 1.555(1.049-2.306) 0.027
LVEF 0.478
<50% 50(8.4%) 110(14.2%) —0— 1.973(1.391-2.800) <0.001
250% 30(6.4%) 5310.0%)  H-l— 1.394(0.864-2.249) 0.172
eGFR 0.381
<60ml/min/1.73m? 22(32.5%) 52(55.4%) —— 2.269(1.348-3.818) 0.002
260ml/min/1.73m? 58(6.1%) 111(9.7%) —— 1.572(1.124-2.198) 0.008
BMI 0.610
<25kg/m? 60(7.6%) 131(13.2%) —— 1.855(1.346-2.557) <0.001
225kg/m? 20(9.2%) 32(132%)  H—W—— 1.404(0.827-2.699) 0.181
HbAlc 0.463
<6.5% 46(6.2%) 94(9.7%) —— 1.702(1.176-2.463) 0.004
26.5% 34(12.5%) 69(25.9%) —— 1.880(1.216-2.906) 0.004
SBP 0.951
<120mmHg 39(7.7%) 73(12.3%) —— 1.678(1.116-2.524) 0.012
2120mmHg 41(8.1%) 90(14.0%) —— 1.838(1.245-2.713) 0.002
Heart rate 0.345
<80bpm 66(8.2%) 119(12.9%) i 1.653(1.204-2.269) 0.002
280bpm 14(6.7%) 44(13.9%) ol 2.242(1.195-4.205) 0.010
T | L A U | S 1
0 1 2 3 4 5
FIGURE 3
Forest plot investigating th e association between the DA PT duration and composite bleeding events in different subgroups. DAPT, dual antiplatelet
therapy; DM, diabetes mellitus; PAD, peripheral artery disease; Hb, hemoglobin; LVEF, left ventricular ejection fraction; eGFR, estimated glomerular
filtration rate; BMI, body mass index; HbAlc, glycosylated hemoglobin Alc; SEP, systolic blood pressure; Cl, confidence interval.

of UA. Therefore, enhanced antiplatelet therapy is important for
preventing and treating thrombosis. In recent years, new P2Y;,
inhibitors (prasugrel and ticagrelor) have been affirmed by many
large-scale clinical studies and have been recommended by guidelines
due to their more powerful antiplatelet effect. However, new P2Y);
inhibitors (prasugrel and ticagrelor) may increase the incidence of
bleeding events in East Asians as opposed to clopidogrel, according to

Frontiers in Cardiovascular Medicine

11

various studies. A Korean study enrolled 4,421 patients (637 patients
prescribed prasugrel and 3,784 patients prescribed clopidogrel)
with acute MI who underwent successful revascularization. No
statistically significant difference was detected between prasugrel
and clopidogrel in the composite ischemic events of cardiac death,
MI, stroke, or target vessel revascularization at 6 months (2.4 vs.
2.9%, p = 0.593). Compared with clopidogrel, prasugrel increased
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the presence of nosocomial thrombolysis in myocardial infarction
(TIMI) major or minor bleeding (5.3 vs. 2.7%, p = 0.015) (23).
Meanwhile, a Korean study enrolled 800 patients with ACS accepted
for PCI management. No statistically significant difference between
ticagrelor and clopidogrel was found in the composite ischemic
events of cardiac death, MI, or stroke at 12 months (9.2 vs.
5.8%; HR, 1.62; p = 0.593). Compared with clopidogrel, ticagrelor
increased the prevalence rates of clinically significant bleeding (11.7
vs. 5.3%; HR, 2.26; p = 0.002), major bleeding (7.5 vs. 4.1%, p
= 0.04), and fatal bleeding (1.0 vs. 0.0%, p = 0.04) (24). As in
the current research, the proportion of clopidogrel treatment was
up to 86.9%, and the proportion of ticagrelor was only 13.1%
during the DAPT period. Furthermore, the proportion of ticagrelor
in the two groups was similar (14.3 vs. 12.1%, p = 0.120). The
multivariate analysis based on the Cox proportional hazard model
showed that the use of ticagrelor was insignificantly associated with
MACCEs, cardiac death, or BARC 3 or 5 bleeding events. However,
the use of ticagrelor was an independent predictor of composite
bleeding events.

Recent guidelines in Europe and the United States advocate
DAPT combined with aspirin and a P2Y, inhibitor (clopidogrel,
prasugrel, and ticagrelor) for up to 12 months after ACS to lower
the risk of ischemic events, such as recurrent MI and ST (6-8).
However, the risk of target lesion failure is still 2-4% annually after
1 year of DAPT (25). The guidelines in Europe recommend DAPT
at >12 months in patients at a high risk of ischemic events and
without an increased risk of major bleeding (Class ITa indication) (6).
The EPICOR Asia trial showed that 78.8% of patients with NSTEMI
continued DAPT for over 12 months (26). In the present study, 55.0%
of patients with ACS continued DAPT at 12-24 months. A study
enrolled 9,961 patients (5,020 patients accepted prolonged DAPT
and 4,941 patients accepted standard DAPT) after they underwent
successful revascularization with DES, and the study showed that
the incidence of MACCEs (4.3 vs. 5.9%; OR, 0.71; p < 0.001), MI
(2.1 vs. 4.1%; OR, 0.47; p < 0.001), and ST (0.4 vs. 1.4%; OR,
0.29; p < 0.001) was significantly lower in the prolonged DAPT
group compared with the standard group. However, the incidence
of severe or moderate bleeding events was elevated with prolonged
DAPT (2.5 vs. 1.6%; p = 0.001) (10). The PEGASUS-TIMI 54 trial
demonstrated that TIMI severe bleeding events were much more
prevalent in the prolonged group (2.5 vs. 1.1%; OR, 2.36; p <
0.001); however, the composite ischemic events of cardiovascular
death, MI, or stroke were less common in the prolonged DAPT
group (7.9 vs. 9.6%; OR, 0.80; p = 0.001) (27). EPICOR Asia
showed that the composite endpoint occurred less frequently in
the prolonged DAPT group (3.1 vs. 10.6%), and only four patients
had severe bleeding events in the prolonged DAPT group (26).
ARCTIC interruption showed that the incidence of endpoints had
no statistically significant difference between the standard DAPT
and prolonged DAPT groups (4.0 vs. 4.0%; HR, 1.17; p = 0.58),
and either minor or severe bleeding was much more common in
the prolonged DAPT group than in the standard DAPT group (2.0
vs. 1.0%; OR, 0.26; p = 0.04) (12). To evaluate the benefit and
risk of prolonged DAPT for predicting MACCEs and composite
bleeding events in patients with ACS who underwent emergency
PCI with DES, we analyzed a cohort of 2,249 Chinese patients with
ACS and found no statistically significant difference between the
standard DAPT and prolonged DAPT groups regarding the incidence
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of MACCEs. However, the prolonged DAPT group experienced
significantly more composite bleeding events than the standard
DAPT group, and DAPT duration was an independent predictor
of composite bleeding events. Compared with the EPICOR Asia
study, prolonged DAPT duration did not reduce the incidence of
MACCE:s in the present study due to enrolling a higher proportion
of UA.

The risk of ischemia and bleeding needs to be evaluated
when prolonging DAPT. A previous study showed that the risk
factors for ischemic events included older age, ACS, previous MI,
complex coronary artery disease (>3 stents implanted, >3 lesions
treated, LM, bifurcation, CTO, and previous ST on antiplatelet
treatment), DM, PAD, and chronic kidney disease (CKD) (3,
7). The risk factors for bleeding events included a previous
history of intracerebral hemorrhage or gastrointestinal bleeding, a
previous history of moderate or severe ischemic stroke, a history
of consuming oral anticoagulants, being women, being of older
age, patients with low weight, patients with CKD, patients with
liver failure, patients with anemia, and patients with long-term
treatment with steroids or non-steroidal anti-inflammatory drugs
(NSAIDs) (3, 7). As part of the current research, we analyzed
a cohort of 2,249 Chinese patients with ACS. The independent
predictors of MACCEs included age, Hb, LVEE, HbAlc, LDL-C,
LM disease, and the number of stents implanted. Meanwhile, the
independent predictors of composite bleeding events included age,
DM, Hb, HbAlc, and use of ticagrelor. In the subgroup analysis,
we found that prolonged DAPT could significantly reduce the risk
of MACCEs in the three-vessel disease and being men compared
with standard DAPT. Meanwhile, we discovered that prolonged
DAPT had no effect on the risk of composite bleeding events
in women without a prior history of hypertension, patients with
LVEF >50%, and patients with BMI >25 kg/m? compared with
standard DAPT.

This study has several limitations that should be acknowledged.
First, this study is an observational, retrospective, single-center
study. Therefore, this trial could not determine the benefits or
risks of prolonged DAPT in Chinese patients with ACS after
emergency PCI with DES. Second, the sample size and the follow-
up period might be insufficient. Third, our study’s exclusion
of patients with ACS who underwent elective PCI or were
treated with a drug-coated balloon (DCB) may have limited
the generalizability of our findings to patients with ACS who
underwent primary PCI with DES and may have resulted in
selection bias.

5. Conclusion

Compared with the standard DAPT group, the prolonged DAPT
group had a statistically significant higher prevalence of composite
bleeding events. However, the incidence of MACCEs showed no
statistically significant difference between the two groups. In the
subgroup analysis, prolonged DAPT significantly reduced the risk
of MACCEs in the three-vessel disease and male subgroups. In
contrast, prolonged DAPT did not increase the risk of composite
bleeding events in men with no prior history of hypertension or
DM, LVEF >50%, and BMI >25 kg/m? subgroups. Additional
large-scale, prospective cohort, multicenter studies with a sizable
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sample and a prolonged follow-up period will be needed to support
our findings.
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