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The efficacy and safety of prolonged (>1-year) dual antiplatelet therapy (DAPT) duration
in high-risk patients with diabetes mellitus (DM) undergoing percutaneous coronary inter-
vention (PCI) remain unknown. All patients undergoing PCI at Fuwai hospital between
January 2013 and December 2013 were prospectively enrolled into the Fuwai PCI regis-
try. A total of 3,696 high-risk diabetics patients with at least one additional atherothrom-
botic risk factor were screened for inclusion. The primary efficacy outcome was the
composite of all-cause mortality, myocardial infarction, or stroke. The median follow-up
duration was 887 days. 69.8% of DM patients were on DAPT at 1 year without discontinu-
ation. Based on multivariate Cox regression model and inverse probability of treatment
weighting (IPTW) analysis, long-term (>1-year) DAPT reduced the risk of primary effi-
cacy outcome (1.7 % vs 4.1%; adjusted hazard ratio [adjHR]: 0.382, 95% confidence inter-
val [CI]: 0.252 to 0.577; IPTW-HR: 0.362 [0.241 to 0.542]), as well as cardiovascular death
and definite/probable stent thrombosis, compared with short-course (<1-year) DAPT.
Risk of the safety end point of clinically relevant bleeding (adjHR: 0.920 [0.467 to 1.816];
IPTW-HR: 0.969 [0.486 to 1.932]) was comparable between longer DAPT and shorter
DAPT. A lower number of net clinical benefit adverse outcomes was observed with >1-
year DAPT versus <1-year DAPT (adjHR: 0.471 [0.331 to 0.671]; IPTW-HR: 0.462 [0.327
to 0.652]), which appeared increasingly favorable in those with multiple atherothrombotic
risk characteristics. In high-risk patients with DM receiving PCI who were event free at 1
year, DAPT prolongation resulted in significant reduction in the risk of ischemic events
not offset by increase of clinically meaningful bleeding events, thereby achieving a net clin-
ical benefit. Extending DAPT beyond the period mandated by guidelines seems reasonable
in high-risk DM patients not deemed at high bleeding risk. © 2020 Elsevier Inc. All

rights reserved. (Am J Cardiol 2021;142:14—24)

Dual antiplatelet therapy (DAPT) consisting of aspirin
and P2Y, receptor inhibitor, is indicated to prevent subse-
quent coronary thrombotic events including stent thrombo-
sis, after percutaneous coronary intervention (PCD).!
Questions remain, however, about the optimal timing of

“Department of Cardiology, Coronary Heart Disease Center, Fuwai
Hospital, National Center for Cardiovascular Diseases, Chinese Academy
of Medical Sciences and Peking Union Medical College, Beijing, China;
PState Key Laboratory of Cardiovascular Disease, Beijing, China; and “Na-
tional Clinical Research Center for Cardiovascular Diseases, Beijing,
China. Manuscript received September 2, 2020; revised manuscript received
and accepted November 24, 2020.

Funding information: This work was supported by Beijing Municipal
Health Commission (Grant number: 2020-1-4032), Chinese College of Car-
diovascular Physicians, CS Optimizing Antithrombotic Research Fund (Grant
number: BJUHFCSOARF201801-01), National Key Research and Develop-
ment Program of China (Grant Number: 2018YFC1315602), National Natural
Science Foundation of China (Grant number: 8§1870277), and Chinese Acad-
emy of Medical Sciences Innovation Fund for Medical Sciences (Grant num-
ber: 2016-12M-1-009)

See page 23 for disclosure information.

*Corresponding author:

E-mail addresses: doukefei@fuwaihospital.org; drdoukefei@ 126.com
(K.-F. Dou).

0002-9149/© 2020 Elsevier Inc. All rights reserved.
https://doi.org/10.1016/j.amjcard.2020.11.043

DAPT following drug-eluting stent (DES) placement.”
Long-term DAPT reduces rates of adverse clinical and
thrombotic events, but these effects are achieved at the
expense of an increased risk bleeding.”* Hence, a personal-
ized approach is advisable when deciding upon longer
courses of DAPT duration, wherein clinicians are warranted
to identify patients who are carefully assessed to be at high
ischemic risk but low bleeding risk. Diabetes mellitus
(DM) is frequently encountered in patients who underwent
PCI and contributes to a prothrombotic state and residual
cardiovascular risk,” posing unique challenges in the anti-
platelet management of such patients due to a higher risk
for ischemic events and mortality than patients without
DM.>’ Moreover, diabetic patients often have many other
concomitant co-morbidities (e.g., multivessel disease,
chronic kidney disease) that predispose them at high ische-
mic risk, which suggests that this high-risk population may
derive particular benefit from prolonged use of DAPT.
However, the most appropriate DAPT regimen for high-
risk diabetic patients in a real-world context remains
unclear. In the present analysis, we assessed the efficacy
and safety of prolonged term (>1-year) DAPT versus short-
ening DAPT to <l-year in a large and contemporary PCI
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cohort of high-risk patients with DM and at least one addi-
tional atherothrombotic risk factor.

Methods

Fuwai registry was a large single-center, prospective,
observational study that enrolled a total of 10,167 consecu-
tive patients who underwent PCI with at least one DES
between January 2013 and June December 2013 from
Fuwai Hospital (National Center for Cardiovascular Dis-
eases, Beijing, China). This prospective PCI registry com-
plied with the provisions of the Declaration of Helsinki and
was approved by the institutional ethics committee at Fuwai
Hospital, Beijing, China. All eligible patients signed written
informed consent for participation in this registry. For pur-
poses of the present analysis, we enrolled high-risk patients
with DM, in whom diabetic patients are needed to have at
least one additional high-risk features (age >65 years, cur-
rent smoking, chronic renal dysfunction with estimated glo-
merular filtration rate <60 ml/min, heart failure, peripheral
artery disease [PAD], history of ischemic stroke, history of
myocardial infarction [MI], multivessel coronary artery dis-
ease [CAD]). The enrichment criteria of high-risk features
were captured based on PEGASUS-TIMI 54 and COM-
PASS trials.*’ Diabetic patients were defined as patients

prospectively enrolled from Jan. 2013 to Dec. 2013
(Fuwai PCI registry)

10167 consecutive patients undergoing PCI with drug-eluting stents

\ 4

Patients with diabetes mellitus
(n=4281)

who had been treated with oral hypoglycemic agents or
insulin or those with hemoglobin Alc (HbAlc) >6.5% at
baseline, based on the current guidelines.'” From the over-
all population, 4,097 high-risk patients with DM were iden-
tified. Among 4,076 high-risk diabetic patients followed-up
for 1 year, 382 patients who experienced death from any
cause, MI, stroke, revascularization, definite or probable
stent thrombosis, or Bleeding Academic Research Consor-
tium 2, 3, or 5 bleeding were excluded. A total of 3,696
high-risk patients with DM who were event-free at 1 year
were finally included in the current analysis (Figure 1).

PCI was done according to standard techniques at the
discretion of the treating physician (Supplementary Meth-
ods).'" After PCI, DAPT (clopidogrel + aspirin) was recom-
mended for at least 1 year (with longer duration of use at the
discretion of the physician), whereas aspirin was continued
indefinitely. The decision to discontinue or remain on
DAPT after 1 year was made at the discretion of the
patient’s physician (and possibly influenced by the patient),
wherein the individualized risks of ischemic versus bleed-
ing events are carefully considered for each patient. Base-
line and procedural characteristics, findings of coronary
angiography, clinical diagnosis, and clinical events were
systematically obtained by independent research personnel
using standardized forms at the time of index

Definition of high-risk patients with diabetes mellitus
Diabetes plus at least one of the following high-risk factors:
. Age 265 years
Current smoking
Chronic kidney dysfunction (eGFR<60 ml/min)

A4

High-risk patients with diabetes mellitus
(n=4097)

Heart failure

Peripheral artery disease

History of ischemic stroke

History of myocardial infarction
Multivessel coronary artery disease

Excluded patients (n=401)
19 were lost to follow-up during 12 months
382 had events* during 12 months
22 died

A4

3696 high-risk patients with diabetes mellitus without
events at 12 months after index procedure

A4

y

' 58 had myocardial infarction
29 had stroke

19 had stent thrombosis

256 had revascularization

59 had BARC major bleeding

DAPT>1-year group
(n=2580)

DAPT<1-year group
(n=1116)

Figure 1. Subject flowchart. ACS =acute coronary syndrome; BARC =Bleeding Academic Research Consortium; DAPT =dual antiplatelet therapy;
PAD = peripheral artery disease; PCI = Percutaneous coronary intervention. *Subjects may have >1 event.
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hospitalization for PCI. Clinical follow-up was performed
at 1 month, 6 months, and 12 months after the index treat-
ment and then annually thereafter through out-patient clini-
cal visit, telephone calls, or medical records review.
Dedicated independent clinical research coordinators col-
lected and input all data obtained during the follow-up vis-
its. At each visit, the data pertaining to patient clinical
status, all interventions received, outcomes, and adverse
events were recorded. In particular, information on the anti-
platelet medication (use of aspirin or a P2Y |, inhibitor) was
assessed at each follow-up.

The primary efficacy end point was major adverse car-
diac and cerebrovascular events (MACCE) during follow-
up, defined as a composite of all-cause death, MI, or stroke.
The primary safety end point was clinically relevant bleed-
ing, which was determined as the Bleeding Academic
Research Consortium type 2, 3, or 5 bleeding. The net clini-
cal benefit outcome was defined as all-cause death, MI,
stroke, or clinically relevant bleeding. Secondary end points
and end points definitions were in the Supplementary Meth-
ods. An independent clinical events committee blinded to
outcome data monitored and adjudicated all in-hospital and
postdischarge events by using relevant medical records.

Baseline and procedural characteristics are presented
with mean = SD or numbers with percentages (p-values
from Student’s 7 test for continuous variables, chi-square
test or Fisher’s exact test for binary variables, comparing
DAPT >I1-year versus DAPT <l-year). Cox regression
models and Kaplan-Meier cumulative events curves were
used to compare DAPT >1-year versus DAPT <l-year.
Baseline variables used for multivariable Cox regression
adjustment were shown in the Supplementary Methods. To
reduce the impact of treatment selection bias and potential

100%—

confounding in this observational study, an inverse probabil-
ity of treatment weighted (IPTW) analysis was applied. The
propensity score was defined as the probability of duration of
DAPT treatment subjective to observed baseline characteris-
tics, and IPTW method on the basis of the propensity score
was used to adjust for confounding factors in weighted Cox
regression models. The variables used for propensity models
and detailed methods of IPTW analysis were provided in the
Supplementary Methods. Additional exploratory analyses
were performed to evaluate treatment effects on MACCE,
clinically relevant bleeding and net clinical benefit outcomes
in relation to risk factor burden, quantified as the sum of addi-
tional atherothrombotic risk factors (1, 2, or 3 or more fea-
tures). Formal interaction testing between risk stratum and
DAPT duration was estimated using Cox regression. A p
value <0.05 was considered to indicate statistical significance.
All data were processed using SPSS version 24.0 (SPSS Inc.,
Chicago, Illinois) and R version 3.2.0 (R Foundation for Sta-
tistical Computing, Vienna, Austria).

Results

Of 3,696 high-risk patients with DM who were event-
free at 12 months after index procedure, 2,580 (69.8%)
patients received DAPT >1-year, with the mean duration of
DAPT was 672 days (SE: 3.31), whereas 1,116 (30.2%)
patients received DAPT <1-year, of whom the mean dura-
tion of DAPT was 349 days (SE: 1.84). The most prevalent
enrichment criterion in high-risk patients with DM was
multivessel CAD (81.5%), 58.1% had current smoking,
32.1% had age >65 years, 21.9% had previous MI
(Figure 2). The prevalence of previous ischemic stroke and
chronic renal dysfunction was 12.6% and 5.2%,

90%— Prevalence of the multiple enrichment criteria in the high-risk patients with DM
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Figure 2. Prevalence of the various enrichment high-risk features in our cohort. Distribution of the prevalence, by range of frequency, of the different enrich-

ment criteria in the high-risk patients with diabetes mellitus.
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Table 1
Baseline clinical characteristics in high-risk patients with diabetes mellitus according to DAPT duration
Variable DAPT >12-month (n=2,580) DAPT <12-month (n=1,116) p Value
Age (y) 59.63 £9.88 59.51 £9.77 0.735
Men 1923 (74.5%) 856 (76.7%) 0.161
Body mass index, kg/m? 26.30 £ 3.16 26.30 £3.24 0.994
Hypertension 1809 (70.1%) 760 (68.1%) 0.222
Hyperlipidemia 1888 (73.2%) 781 (70.0%) 0.046
Chronic renal dysfunction™ 143 (5.5%) 49 (4.4%) 0.147
Current smoker 1,480 (57.4%) 667 (59.8%) 0.174
Heart failure 68 (2.6%) 19 (1.7%) 0.086
Peripheral artery disease 104 (4.0%) 28 (2.5%) 0.022
Previous MI 587 (22.8%) 224 (20.1%) 0.071
Previous PCI 702 (27.2%) 292 (26.2%) 0.511
Previous CABG 130 (5.0%) 53 (4.7%) 0.709
Previous stroke 330 (12.8%) 154 (13.8%) 0.404
Previous major bleeding event 13 (0.5%) 9 (0.8%) 0.272
Anemia 155 (6.0%) 49 (4.4%) 0.050
LVEF (%) 62.42 +7.50 62.76 £ 7.20 0.211
Clinical presentation 0.010
Stable ischemic heart disease 1,131 (43.8%) 438 (39.2%)
Acute coronary syndrome 1,449 (56.2%) 678 (60.8%)

UA/NSTEMI 1,170 (45.3%) 539 (48.3%) 0.099

STEMI 279 (10.8%) 139 (12.5%) 0.148
Hemoglobin (g/dl) 14.23 + 1.57 14.23 £ 1.54 0.998
Platelet count (10%/L) 204.36 £ 55.72 205.97 £ 56.94 0.424
White blood cell count (10°/L) 6.87 +1.69 6.89 + 1.64 0.697
HbAlc (%) 7.61 £1.30 7.50 £ 1.31 0.019
DAPT score 2.13 £ 1.30 2.13 £1.28 0.965
PARIS Coronary Thrombotic Events risk score 329+1.85 329+ 1.74 0.992
PARIS Major Bleeding risk score 3.82 +£2.04 375+ 191 0.302
PRECISE-DAPT score 11.44 £ 8.61 11.15+£8.72 0.355
ARC-HBR 469 (18.2%) 208 (18.6%) 0.740
Medication

Aspirin 2,551 (98.9%) 1,104 (98.9%) 0.897

Clopidogrel 2,545 (98.6%) 1,103 (98.8%) 0.636

Beta-blocker 2,383 (92.4%) 1,016 (91.0%) 0.174

Calcium channel blockers 1,309 (50.7%) 575 (51.5%) 0.660

Statin 2,479 (96.1%) 1,050 (94.1%) 0.007
Antidiabetic drugs at baseline

OADs 994 (38.5%) 460 (41.2%) 0.124

Insulin 643 (24.9%) 266 (23.8%) 0.481

Values are mean £ SD or n (%). ACEI = ACE inhibitors; ACS = acute coronary syndrome; ARB = angiotensin receptor blockers; ARC-HBR = Academic
Research Consortium-High bleeding risk; CABG = coronary artery bypass grafting. DAPT = dual antiplatelet therapy; HbAlc = glycosylated haemoglobin;
LVEF = left ventricular ejection fraction; MI = myocardial infarction; NSTEMI = non-ST-segment elevation myocardial infarction; OADs = oral antidiabetes
drugs; PCI = percutaneous coronary intervention; PARIS = Patterns of nonadherence to anti-platelet regimen in stented patients; STEMI = ST-segment eleva-

tion myocardial infarction; UA = unstable angina.

* Chronic renal dysfunction = estimated glomerular filtration rate <60 ml/min.

respectively; 3.6% of patients had PAD, and 2.4% had heart
failure. Patients with prolonged term (>1-year) had a higher
HbAlc values, and more often presented PAD and acute
coronary syndrome (ACS) as compared with their counter-
parts presenting with <l-year DAPT duration (Table I).
Multivessel CAD was more frequent and total lesion length
was longer in the DAPT >1-year group than the DAPT <1-
year group (Table 2). After IPTW adjustment, the 2 groups
were similar for all available clinical and angiographic
characteristics with all absolute standardized differences
<10% (Supplementary Table S1).

Follow-up data were available for 99.4% (3,673 of
3,696) of the eligible patients at 24 months after index pro-
cedure. After a median follow-up of 29.2 months (IQR:

26.7 to 31.1 months), a total of 91 MACCE:s, including 36
all-cause death, 45 stroke, and 21 MIs, were recorded.
Results from the multivariable Cox regression analysis
showed that DAPT >1-year was associated with 62% lower
risk of MACCE than DAPT <l-year (1.7% vs 4.1%;
adjusted hazard ratio [HR]: 0.382; 95% confidence interval
[CI], 0.252 to 0.577; p <0.001; Figure 3, Table 3). The
main drivers of MACCE was a significant lower rate of all-
cause mortality in the subjects treated with prolonged dura-
tion regimen (>1-year) versus short-duration regimen (<1-
year) (0.2% vs 2.9%; adjusted HR: 0.048; 95% CI, 0.017 to
0.135; p <0.001; Figure 3). There were numerically lower
rates of MI and stroke with extended DAPT, which did not
achieve statistical significance. Adjusted risks of
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Table 2
Procedural characteristics in high-risk patients with diabetes mellitus according to DAPT duration
Variable DAPT >12-month (n=2,580) DAPT <12-month (n=1,116) p Value
Angiographic characteristics
Multivessel coronary artery disease 2,166 (84.0%) 884 (79.2%) <0.001
Target vessel
Left main 85 (3.3%) 28 (2.5%) 0.203
Left anterior descending 2,296 (89.0%) 986 (88.4%) 0.571
Left circumflex 514 (19.9%) 212 (19.0%) 0.515
Right coronary 537 (20.8%) 230 (20.6%) 0.888
Bypass graft 8 (0.3%) 2 (0.2%) 0.482
Target lesion morphology
Bifurcation lesion 416 (16.1%) 160 (14.3%) 0.169
Chronic total occlusion 224 (8.7%) 81 (7.3%) 0.149
In-stent restenosis 142 (5.5%) 53 (4.7%) 0.346
Severe calcification 105 (4.1%) 38 (3.4%) 0.336
Thrombotic lesion 89 (3.4%) 42 (3.8%) 0.636
Total lesion length (mm) 44.80 £ 28.35 43.02 £+ 26.06 0.038
Type B2 or C lesion 2,044 (79.2%) 875 (78.4%) 0.574
SYNTAX score 12.14 £+ 8.20 11.58 £8.17 0.053
Procedural characteristics
Arterial access site 0.506
Radial approach 2,338 (90.6%) 1,019 (91.3%)
Femoral approach 242 (9.4%) 97 (8.7%)
Use of intravascular ultrasound 142 (5.5%) 55 (4.9%) 0.475
Treated vessels per patient 1.30 £ 0.51 1.28 £ 0.50 0.297
Treated lesions per patient 0.178
1 1,641 (63.6%) 717 (64.2%)
2 715 (27.7%) 322 (28.9%)
>3 224 (8.7%) 77 (6.9%)
Number of stents implanted per patient 201 £1.13 1.94 +1.04 0.070
>3 stents implanted 677 (26.2%) 272 (24.4%) 0.233
Total stent length per patient (mm) 44.80 £ 28.35 43.02 £ 26.06 0.073
Total stent length >30 mm 1,556 (60.3%) 664 (59.5%) 0.644
Mean stent diameter (mm) 2.96 £ 0.55 2.98 £0.54 0.392
Type of DES implanted 0.865
First-generation DES 266 (10.3%) 113 (10.1%)
Second-generation DES 2,314 (89.7%) 1,003 (89.9%)
Glycoprotein 1Ib/Illa use 395 (15.3%) 183 (16.4%) 0.403

Values are mean £ SD or n (%). DES = drug-eluting stent; and SYNTAX = Synergy Between PCI With Taxus and Cardiac Surgery.

cardiovascular death (0.1% vs 1.7%j; adjusted HR: 0.060;
95% CI, 0.017 to 0.203; p <0.001; Figure 3) and definite/
probable ST (0.2% vs 0.6%; adjusted HR: 0.264; 95% CI,
0.083 to 0.845; p =0.024; Figure 3) were significantly lower
in the DAPT >1-year group than the DAPT <1-year group.
No difference in the primary safety end point of clinically
relevant bleeding (1.1% vs 1.2%; adjusted HR: 0.920; 95%
CI, 0.467 to 1.816; p=0.811; Figure 3) was observed with
>1-year DAPT compared with <l-year DAPT. In an
attempt to define net clinical benefit, the risk of the net clin-
ical benefit outcome, comprising all-cause death, stroke,
ML, or clinically relevant bleeding was lower with >1-year
DAPT compared with <l-year DAPT (2.7% vs 5.2%;
adjusted HR: 0.471; 95% CI, 0.331 to 0.671; p <0.001;
Figure 3).

The results from IPTW adjusted Cox regression analysis
were consistent with the main analyses (Table 3). Specifically,
patients treated with DAPT >1-year had significantly fewer
MACCE (HRpprw: 0362 [95% CI, 0.241 to 0.542], p
<0.001), cardiovascular mortality (HRprw: 0.051 [95% CI,
0.015 to0 0.173], p <0.001), and definite/probable ST (HRprw:

0.259 [95% (1, 0.083 to 0.806], p = 0.020) compared with <1-
year DAPT. Clinically relevant bleeding (HRprw: 0.969
[95% CI, 0.486 to 1.932]) did not differ significantly between
longer than 1-year DAPT group and <1-year DAPT group. A
lower number of net clinical benefit outcome (HRpw: 0.462
[95% CI, 0.327 to 0.652]) was observed in patients treated
with DAPT for longer than 1 years.

To assess whether treatment effects differed depending
on the number of additional high-risk criteria fulfilled, out-
comes were also analyzed comparing longer than 1-year
DAPT versus <1-year DAPT among subgroups of subjects
with 1 (n=948), 2 (n=1,540), or 3 or more (n=1,208)
high-risk features in patients with DM. Although the magni-
tude of the anti-ischemic effect of long-term DAPT versus
short-term DAPT regimen tended to be greater as the num-
ber of additional high-risk features increased, relative treat-
ment effects were consistent for the outcomes of MACCE,
clinically relevant bleeding, and net clinical benefit inde-
pendent of the accumulation of enrichment criteria, with no
significant treatment interactions (all Pjyeraction>0.03;
Figure 4).
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Figure 3. Kaplan-Meier curves for clinical outcomes stratified by DAPT duration. Cumulative incidence of (A) major adverse cardiac and cerebrovascular
events (MACCE) (composite of all-cause death, myocardial infarction, or stroke); (B) all-cause death; (C) cardiovascular death; (D) myocardial infarction;
(E) definite/probable stent thrombosis; (F) stroke; (G) clinically relevant bleeding; and (H) net clinical benefit stratified by DAPT duration (>1- versus <I-
year DAPT). The primary composite major adverse cardiac events (MACCE) end point was defined as the composite of death from any cause, myocardial

infarction, or stroke.



Table 3
Comparison of clinical outcomes between >12-month DAPT and <12-month DAPT in high-risk diabetic patients
Variable DAPT >12-month DAPT <12-month Univariate Analysis Multivariable analysis IPTW analysis
(n=2,580) (n=1,116) HR (95% CI) p Value HR (95% CI) p Value HR (95% CI) p Value
Major adverse cardiac 45 (1.7%) 46 (4.1%) 0.392 (0.259-0.592) <0.001 0.382 (0.252-0.577) <0.001 0.362 (0.241-0.542) <0.001
and cerebrovascular
events
Cardiovascular death, 40 (1.6%) 34 (3.0%) 0.474 (0.300-0.750) 0.001 0.458 (0.289-0.725) 0.001 0.420 (0.270-0.653) <0.001
myocardial infarc-
tion, or ischemic
stroke
All-cause death 4(0.2%) 32 (2.9%) 0.050 (0.018-0.143) <0.001 0.048 (0.017-0.135) <0.001 0.044 (0.015-0.126) <0.001
Cardiovascular death 3(0.1%) 19 (1.7%) 0.065 (0.019-0.219) <0.001 0.060 (0.017-0.203) <0.001 0.051 (0.015-0.173) <0.001
Myocardial infarction 14 (0.5%) 7 (0.6%) 0.805 (0.325-1.998) 0.641 0.811 (0.326-2.019) 0.653 0.746 (0.309-1.801) 0.514
Definite/probable 5(0.2%) 7 (0.6%) 0.286 (0.090-0.904) 0.033 0.264 (0.083-0.845) 0.025 0.259 (0.083-0.806) 0.020
stent thrombosis
Stroke 29 (1.1%) 16 (1.4%) 0.724 (0.393-1.336) 0.302 0.705 (0.382-1.303) 0.265 0.726 (0.394-1.340) 0.306
Ischemic stroke 25 (1.0%) 14 (1.3%) 0.716 (0.372-1.381) 0.319 0.692 (0.358-1.335) 0.272 0.701 (0.368-1.338) 0.282
Clinically relevant 28 (1.1%) 13 (1.2%) 0.860 (0.445-1.664) 0.654 0.920 (0.467-1.816) 0.811 0.969 (0.486-1.932) 0.929
bleeding
Net clinical benefit 70 (2.7%) 58 (5.2%) 0.483 (0.340-0.685) <0.001 0.471 (0.331-0.671) <0.001 0.462 (0.327-0.652) <0.001

Values are number of events (%) unless otherwise indicated. The covariables included in the multivariable model for ischemic outcomes were age, male sex, acute coronary syndrome, hypertension, previous
revascularization (percutaneous coronary intervention and/or coronary artery bypass graft), left ventricular ejection fraction, type of DES implanted, left main or left anterior descending artery involvement,
thrombotic lesion, bifurcation lesion, total lesion length, and total number of stents implanted. The covariables included in the model for clinically relevant bleeding were age, male sex, body mass index, acute
coronary syndrome, previous major bleeding event, and anemia (hemoglobin <12 g/dl for men and <11 g/dl for women). The covariables included in the model for net clinical benefit outcome were age, male
sex, body mass index, acute coronary syndrome, hypertension, previous revascularization, left ventricular ejection fraction, type of DES implanted, left main or left anterior descending artery involvement,
thrombotic lesion, bifurcation lesion, total lesion length, total number of stents implanted, previous major bleeding event, and anemia.

CI = confidence interval; DAPT = dual antiplatelet therapy; HR = hazard ratio; IPTW = inverse probability of treatment weighting. Other abbreviations as in Table 1 and Table 2.
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Figure 4. The treatment effect of DAPT >1-year versus DAPT <1-year regimen on MACCE, clinically relevant bleeding, and net clinical benefit outcome
stratified by number of additional high-risk features fulfilled in patients with DM. The effect of DAPT > 1-year versus DAPT <1-year for MACCE, clinically
relevant bleeding, and net clinical benefit outcome was consistent across subjects with 1 (n=948), 2 (n = 1,540), or 3 or more (n = 1,208) high-risk risk factors
fulfilled in patients with DM with no evidence of effect modification. CI = confidence interval; HR = hazard ratio, MACCE = major adverse cardiovascular or
cerebrovascular events.
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Discussion

In this large-sized contemporary cohort of high-risk
patients with DM who underwent PCI, we evaluated the
effectiveness and safety of extended duration (>1-year)
DAPT against a short course of DAPT (<l-year). The
major findings of the present study were that (1) a vast
majority of diabetic patients undergoing PCI with DES had
additional atherothrombotic risk factor at baseline; (2) In
this high-risk population, prolonged term (>1-year) DAPT
resulted in fewer net clinical benefit outcomes primarily by
preventing adverse efficacy events, particularly cardiovas-
cular death, whereas clinically relevant bleeding events
were less frequent, compared with short-term (<l-year)
DAPT; (3) The beneficial effect of extended DAPT on pri-
mary efficacy end point was consistent across the number
of enrichment high-risk criteria fulfilled without any signifi-
cant interaction, with absolute risk reductions that appeared
larger in DM patients with accumulated >3 additional high-
risk characteristics. In aggregate, our data may hence help
clinicians in their decision-making process of choosing the
optimal DAPT duration in high-risk diabetic patients who
are carefully assessed to be at high risk of thrombosis and
low risk of bleeding.

In light of each patient’s clinical characteristic and cir-
cumstance, the optimum duration of DAPT with the scope
of minimizing the risk of thrombotic and hemorrhagic
events is still a matter of debate.” Current American and
European guidelines recommend 12-month DAPT duration
for patients with ACS, and 6 months for those with stable
CAD."'"? To date, there is no specific indication for DAPT
duration in patients with DM. Historically, observational
studies have suggested that abbreviated duration of DAPT
could be safe and effective in diabetic patients with either
stable CAD or low-risk ACS after coronary second-genera-
tion DES placement.'”~'> However, these results might not
apply to high-risk patients with DM. Since co-morbidities
associated with DM are important contributors to increased
ischemic risk and approximately 80% of diabetic patients
had at least one additional risk factor,“’ there is a need to
define the most DAPT duration options for secondary pre-
vention of atherothrombotic recurrences in high-risk
patients with DM.

In the present study, the rate of DAPT discontinuation
(30.2%) within 1 year was less frequent in high-risk DM
patients, consistent with previous findings by Faggioni et
al,'” in whose study patients with DM had a lower cumula-
tive incidence of DAPT cessation (17.7%) at 1 year. In the
EPICOR Asia study, 88.3% and 60.0% of diabetic patients
remained on DAPT use at 1 year and 2 years follow-up,
respectively.'® Accumulating evidence has shown that DM
was an independent predictor of uninterrupted DAPT after
PCL' a fact that the presence of DM might identify
patients who benefit from prolonged DAPT. Our results, in
concert with those of earlier studies, highlighted that in a
real-world practice, physicians are more likely to continue
DAPT use after 12 months for high-risk patients with DM,
a behavior that might reflect concerns surrounding recurrent
atherothrombotic events in such high-risk patients. Cur-
rently, controversy exists regarding the optimal DAPT
duration to balance the ischemic and bleeding risks in

patients with DM, with somewhat inconsistent and contra-
dictory results.”’”** We extended these earlier observations
to a contemporary PCI cohort of high-risk DM patients by
elucidating that prolonged DAPT beyond 1 year reduced
the excessive risk of ischemic events without a trade-off in
bleeding, thereby achieving an increased net clinical bene-
fit, as compared with stopping DAPT <1 year. Results from
previous observational studies, for instance, suggested that
longer duration of DAPT use was associated with a lower
incidence of ischemic end points in diabetic patients,” >
which was aligned with our overall results. Analogously,
the dedicated subanalysis of the DAPT trial showed that
continued clopidogrel plus aspirin for 30 months (vs 12
months) reduced the risk of MI in DM patients.”” In con-
trast, in a pooled analysis comprising 6 randomized con-
trolled trials (RCT) of participants with DM, long-term
compared with short-term DAPT did not prevented ische-
mic or composite outcomes but slightly increased the risk
of bleeding.”*

These discrepancies may reflect heterogeneity in patient
populations, the underlying risks for bleeding, and back-
ground pharmacotherapy. First, relatively low-risk nature
of the diabetic patients undergoing PCI from previous
RCTs precluded conclusive inference regarding the cardio-
vascular benefits and risks of extended DAPT. Conversely,
our high-risk DM patient’s cohort have substantially higher
risk than the populations enrolled in most RCTs, with at
least one additional atherothrombotic risk factor, in turn
contributing to high rates of patients with multivessel CAD
(82.5%), current smoking (58.1%), previous MI (21.9%),
and other co-morbidities. In addition, an analysis from the
PROSPECT study showed that the main driver of long-
term atherothrombotic events in high-risk DM patients was
not events arising from the treated culprit lesions, but rather
from new lesions (>50%) originating from medically
treated nonculprit lesions.”” Thus, it is plausible that the
later-phase cardiovascular benefit of long-term DAPT in
our findings might be driven predominately by reducing de
novo atherothrombotic ischemic events. Second, we elected
to focus on high-risk patients with DM after PCI who have
tolerated 1 year of DAPT, have high ischemic risk, and low
bleeding risk. In this regard, we reasoned that these patients
would be expected to derive a more favorable benefit-to-
risk profile when treated with DAPT continuation beyond 1
year. Third, most studies conducted in East Asian countries
consistently identified safety concerns regarding bleeding
complications of ticagrelor or prasugrel in East Asian
patients after PCL.°>*” Considering that East Asian patients
are considered to be more susceptible to bleeding events,”
all patients in our cohort treated with clopidogrel could
experience the expected benefit of a low rate of bleeding
events, lower cost, and potentially comparable ischemic
risk compared with potent P2Y, inhibitors. Indeed, a pre-
specified analysis of PEGASUS-TIMI 54 trial showed that
there was an increase in major bleeding with long-term
DAPT with ticagrelor and aspirin in patients with DM who
had previous MI, although with significant reduction in
ischemic cardiovascular events.”” The THEMIS-PCI trial
demonstrated that in patients with DM, stable CAD, and
previous PCI, long-term therapy with ticagrelor in addition
to aspirin had a lower incidence of ischemic cardiovascular
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events but a higher incidence of major bleeding compared
with aspirin alone.” Further investigations are necessary to
evaluate the relative safety and effectiveness of extended
DAPT with ticagrelor plus aspirin in East Asian diabetic
patients undergoing PCI who are at high ischemic risk and
low bleeding risk. Taken together, the present findings are
consistent with emerging concept highlighting the impor-
tance of DM as an independent correlate of ischemic, but
not bleeding, events after PCI,18 thereby reinforcing the
need for intensified antiplatelet therapy in such high-risk
patients.

Some limitations of this study should be acknowl-
edged. First, DAPT duration was not randomized, and
the observational nature of the Fuwai PCI registry pre-
cludes causal inferences. Although we tried to reduce
bias to a minimum by multivariable Cox regression and
IPTW-adjusted analysis, we cannot exclude unmeasured
confounders deriving both from patients and operators’
decision. Second, the present analysis might be under-
powered due to inadequate sample size and low event
rates. Hence, our results warrant cautious interpretation
as a type II error is possible. Third, potent P2Y, agents
were not prescribed in patients given that the enrollment
of this registry was performed before the availability of
ticagrelor or prasugrel in China, which otherwise might
influence the outcome of this study. Ultimately, we did
not collect serum glucose levels nor have other meas-
ures of DM severity or its medical control to better
characterize patients with DM.

In the large, prospective observational study of DES-
treated high-risk DM patients with additional athero-
thrombotic risk factors, physicians are more likely to
recommend remaining on DAPT after 1 year in high-
risk DM patients, likely reflecting concerns surrounding
cessation of DAPT in the setting of a prothrombotic
state. Continuation of DAPT beyond 1 year had lower
risks of atherothrombotic events versus short-term (<1-
year) DAPT with similar risks of bleeding events,
thereby maximizing a significant net clinical benefit.
These observations suggest that extended DAPT might
be a viable treatment option in high-risk DM patients
with acceptable bleeding risk.
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