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Abstract (250 words)
Background

Diabetes has been well recognized as a strong predictor for adverse outcomes after
percutaneous coronary intervention (PCI), however, studies in the era of drug-eluting stent
and potent P2Y 12 inhibitors have shown conflicting results. We assessed ischemic and

bleeding outcomes after contemporary PCI according to diabetic status.

Methods and results

We studied 15,957 patients in the GLOBAL LEADERS study with known baseline
diabetic status. The primary endpoint was all-cause death or new Q-wave myocardial
infarction at 2 years. The secondary safety endpoint was major bleeding defined as bleeding
academic research consortium (BARC) type 3 or 5.

Out of 15957 patients with known diabetic status before PCI, 4,038 patients (25.1%)
were diabetes. Patients with diabetes had significantly higher risk of primary endpoint at 2
years than non-diabetes (adjusted hazard ratio [HR] 1.36; 95% confidence interval [CI] 1.14-
1.61). The difference was driven by a significantly higher risk of all-cause mortality at 2
years in diabetes than non-diabetes (adjusted HR 1.44, 95% CI 1.18-1.75). The risk of BARC
3 or 5 bleeding was not different between the two groups (adjusted HR 1.18, 95% CI 0.92-
1.50). The effect of antiplatelet strategy (experimental versus reference strategy) on the
primary endpoint and secondary safety endpoint at 2 years were not different between

diabetes and non-diabetes.
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Conclusions

Diabetic patients had higher risk of ischemic events after PCI than non-diabetic
patients. The bleeding risk was not different between diabetes and non-diabetes. The
outcomes of diabetic patients following PCI was not affected by the two different antiplatelet

strategies.
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Introduction

Diabetes mellitus is a chronic disease associated with a high morbidity and mortality.
It is also a well-known risk factor for coronary artery disease (CAD).! Unsurprisingly, CAD
is a major cause of death in diabetic patients. Incidence of diabetes has increased worldwide?
and its prevalence in CAD patients undergoing percutaneous coronary intervention (PCI) has
been reported to be as high as 20-30%.3°

Diabetes has been well recognized as a strong predictor for adverse outcomes after
PCI. In large pooled randomized trials, diabetes with or without insulin treatment was
identified as independent predictor of major adverse cardiac events, cardiac death, and
myocardial infarction (MI) after PCI trials®. However, recent studies have shown no
difference in the risk of MI>7 and cardiac death® between diabetic and non-diabetic patients.
It could be hypothesized that treatment with potent antiplatelet therapy together with the
improvement in PCI practice may mitigate the negative impact of diabetes on adverse
ischemic events®.

The evidence on the risk of bleeding in diabetic patients treated with antiplatelet
therapy was less well studied than the risk of ischemic event. In the Platelet Inhibition and
Patient Outcomes (PLATO) study, diabetic patients presenting with acute coronary syndrome
were associated with higher bleeding risk than non-diabetic patients regardless of the choice
of P2Y12 receptor inhibitor (clopidogrel or ticagrelor)®. However, the studies in the setting of
PCI has shown that diabetes was not associated with an increased risk of bleeding during dual
antiplatelet therapy (DAPT)°. Furthermore, novel risk scores to predict bleeding after PCI
did not identify the predictive value of diabetes*2, In the GLOBAL LEADERS study, when
compared with conventional DAPT, long-term ticagrelor monotherapy tended to lower the

risk of all-cause mortality or new Q wave Ml after PCI with similar risk of bleeding at 2
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years®3, The effect of antiplatelet strategy on the ischemic and bleeding outcomes may differ
between diabetic and non-diabetic patients undergoing PCI.

Therefore, we aimed to compare the ischemic and bleeding outcomes after
contemporary PCI in patients with or without diabetes. In addition, the impact of diabetes on

the effect of two antiplatelet strategies in the GLOBAL LEADERS study was also assessed.

Methodology
Study design and population

The GLOBAL LEADERS study was an investigator-initiated, randomized, multi-
center, open-label trial comparing two strategies of antiplatelet therapy after PCI using
uniformly bivalirudin and biolimus A9 eluting stents (Biomatrix) in all-comers patients'3, In
the experimental strategy, patients received aspirin 75-100 mg once daily in combination
with ticagrelor 90 mg twice daily for one month; followed by ticagrelor 90 mg twice daily
alone for 23 months (irrespective of the clinical presentation). In the reference strategy,
patients received aspirin 75-100 mg daily in combination with either clopidogrel 75 mg once
daily in patients with stable CAD or ticagrelor 90 mg twice daily in patients with acute
coronary syndrome (ACS) for 1 year; followed by aspirin 75-100 mg once daily alone for the
following 12 months (from 12 to 24 months after PCI).

The main study enrolled 15,991 patients between July 2013 to November 2015 in an
“all-comers” design': no restriction regarding clinical presentation, complexity of the lesions
or number of stents used. Since 23 patients withdrew consent and requested data deletion
from the database, a total of 15,968 patients remained in the study. Patients were followed up
at 30 days and 3, 6, 12, 18 and 24 months after the index PCI. Electrocardiogram (ECG) was
obtained at discharge, 3-month and 2-year follow up and during the follow up if there was

suspected ischemic events or repeat revascularization. All ECGs were analyzed at the core
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laboratory (Cardialysis, Rotterdam, Netherlands) by technicians who were blinded to the
treatment assignments.

Patients with diabetes mellitus was a pre-specified subgroup of the GLOBAL
LEADERS study. In the present study, patients were stratified according to status of diabetes
mellitus before PCI. Patients with diabetes mellitus were also stratified into non-insulin
treated diabetes or insulin-treated diabetes. Patients were classified as insulin-treated diabetes
if they received any kind of insulin therapy, and non-insulin treated diabetes if they were
treated with oral hypoglycemic drug or lifestyle modification. The analysis was based on the
intention-to-treat population. The GLOBAL LEADERS study was approved by the
institutional review board at each participating institution. All patients provided informed
consent. The study complied with the Declaration of Helsinki and Good Clinical Practices.

An independent data and safety monitoring committee oversaw the safety of all patients.

Obijectives and endpoints

The present study aimed to assess the risk of diabetic patients with CAD undergoing
contemporary PCI treatment and to evaluate interaction between diabetes and antiplatelet
strategies on the outcomes after PCI.

The primary ischemic endpoint was all-cause death or new Q wave MI at 2 years. The
secondary safety endpoint was major bleeding defined as bleeding academic research
consortium (BARC) type 3 or 5. The additional secondary endpoints were cardiac death,
patient-oriented composite endpoint (POCE) and net adverse clinical endpoint (NACE).
POCE was defined as composite endpoint of all-cause death, any stroke, any MI and any
revascularization®>. NACE included POCE plus BARC 3 or 5 bleeding. Time to first event

analysis was used for the analysis of composite endpoint. Individual components of POCE
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and NACE, definite or probable stent thrombosis according to academic research consortium

were reported®.

Statistical analysis

Continuous variables are presented as mean + standard deviation and were compared
using independent t test. Categorical variables are presented as counts and percentage and
were compared using Chi square test. Cumulative rates of events were estimated using the
Kaplan-Meier method and compared using the log-rank test. Multivariable Cox regression
was used to determine if diabetes was an independent predictor for the outcomes at 2 years.
The covariables included in the model were age, sex, body mass index (BMI), peripheral
vascular disease (PVD), prior Ml, chronic obstructive pulmonary disease (COPD), renal
impairment (defined as estimate glomerular filtration rate < 60 ml/min using the Modification
of Diet in Renal Disease equation'”) and acute coronary syndrome as a clinical presentation.
Interaction analysis between diabetes and antiplatelet strategy on the outcomes was assessed
in the Cox regression model including main effect (diabetes and antiplatelet strategy) and
interaction terms. Analyses were performed in R version 3.4.2 (R foundation, Vienna,
Austria). All p values were two-sided and the statistical significance was considered if the

value was less than 0.05.

Results

Of 15957 patients with known diabetic status before PCI, 4,038 patients (25.1%) were
diabetes. Of 4002 diabetic patients with known insulin treatment status, 2779 patients were
non-insulin treated diabetes and 1223 patients were insulin-treated diabetes. Compared with
non-diabetes, diabetic patients were older, had higher mean BMI and higher prevalence of

comorbidities such as hypertension, hypercholesterolemia, P\VD, COPD, impaired renal
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function, previous stroke, history of previous PCI or coronary artery bypass grafting (CABG)
and previous Ml (table 1). Non-diabetic patients were more likely to be current smoker and to
present with MI than diabetic patients. There was no difference in the number of lesions
treated, percentage of multivessel PCI and mean stent length between diabetes and non-
diabetes. Compared with non-diabetes, the average number of stent was higher whereas the
average stent diameter and the percentage of bifurcation PCI were lower in diabetes.
Compared with non-insulin treated diabetes, patients with insulin-treated diabetes had
higher mean BMI and higher prevalence of PVD, impaired renal function, previous stroke,
previous MI, previous PCI and previous CABG and were more likely to present with stable
CAD. The mean stent diameter in insulin-treated diabetes was lower than non-insulin treated

diabetes.

Two-year outcomes between diabetes and non-diabetes

The outcomes at 2 years are shown in figure 1. Patients with diabetes had
significantly higher risk of primary endpoint at 2 years than non-diabetes (adjusted hazard
ratio [HR] 1.36; 95% confidence interval [CI] 1.14-1.61). The difference was driven by the
significantly higher risk of all-cause mortality at 2 years in diabetes than non-diabetes
(adjusted HR 1.44, 95% CI 1.18-1.75). The two-year risk of ischemic stroke, any Ml, any
revascularization, POCE, and NACE was significantly higher in diabetes than non-diabetes
(figure 1). The risk of stent thrombosis and the risk of bleeding either BARC 2,3 or 5

bleeding or BARC 3 or 5 bleeding was not different between the two groups.

Insulin-treated versus non-insulin treated diabetes
Two-year outcomes between insulin-treated diabetes, non-insulin treated diabetes and

non-diabetes are presented in table 2. Compared with non-diabetes, insulin-treated diabetes
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had significantly higher risk of primary endpoint at 2 years (adjusted HR 1.75; 95% CI 1.38-
2.23). The difference was driven by the significantly higher risk of all-cause mortality at 2
years in the insulin-treated diabetes than the non-diabetes (adjusted HR 1.93, 95% CI 1.47-
2.53). The risk of primary endpoint and all-cause mortality were not different between non-
insulin treated diabetes and non-diabetes (primary endpoint; adjusted HR 1.18, 95% CI 0.96-
1.45, all-cause mortality; adjusted HR 1.22, 95% CI 0.96-1.54). Compared with non-diabetic,
the adjusted hazard ratio for POCE at 2 years was 1.28 (95% CI 1.15-1.43) to 1.54 (95% CI
1.34-1.77) in non-insulin treated diabetes and insulin-treated diabetes respectively. Similar
increases in the hazard ratio for NACE, ischemic stroke, any MI and any revascularization
were observed in non-insulin treated and insulin-treated diabetes when compared with non-
diabetes. The risk of definite, definite or probable stent thrombosis, and BARC 3 or 5

bleeding were not different among the three groups.

Impact of diabetic status and allocated antiplatelet strategies on outcomes after PCI

The effect of antiplatelet strategy (experimental versus reference strategy) on the
primary endpoint and other outcomes at 2 years were not different between diabetes and non-
diabetes (figure 2). The results were not changed when the interaction analysis was
performed according to the stratification by the insulin treatment status (supplementary figure

2).

Discussion

We studied the outcomes and the effect of different antiplatelet strategies in diabetic
patients stratified by the status of insulin treatment in the large all-comers population
undergoing contemporary PCI worldwide. The salient findings from the present study are 1)

patients with diabetes either treated with insulin or not had significantly higher risk of

Commented [PV1]: The discussion section is extremely
long, has more to do with the literature per se rather than the
findings put into context.
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ischemic event after contemporary PCI treatment. 2) The risk of stent thrombosis was similar
among the three groups. 3) Bleeding risk after PCI were not different among non-diabetes,
non-insulin treated and insulin-treated diabetes. 4). The outcomes of diabetic patients

following PCI was not affected by the two different antiplatelet strategies.

Ischemic risk after PCI in diabetes

Drug-eluting stents improved the outcomes in patients with CAD undergoing PCI
when compared with bare-metal stent'®. In addition, the newer-generation DES with
biocompatible polymer has shown to reduce the risk of composite ischemic endpoint and
stent thrombosis when compared with the first-generation DES*®20. Treatment with potent
P2Y12 receptor inhibitor in ACS patients undergoing PCI improved survival and lowered the
composite ischemic endpoint when compared with clopidogrel®.

The current PCI practice using newer-generation DES, potent P2Y12 inhibitors in
ACS patients and guideline-directed optimal therapy has improved the outcomes of patients
undergoing PCI%L. The improvement has been demonstrated in both diabetic and non-diabetic
patients®. In the pooled analysis of 6081 patients treated with new-generation DES by
Koskinas et al, although the diabetic patients experienced higher risk of repeat target lesion
revascularization than non-diabetic patients, the risk of cardiac death, MI and stent
thrombosis were not different between the two groups®. In the analysis from the BIONICS
randomized trial, the rate of target lesion failure at 1 year in diabetes was higher than non-
diabetes while the rate of cardiac death, MI and stent thrombosis did not differ between the
two groups’. In a registry of 4812 consecutive patients treated with second-generation DES,
the risk of patient-oriented composite outcome in non-insulin treated diabetes was higher
than non-diabetes (adjusted HR 1.21, 95% CI 1.00-1.47, p value 0.049), however, the lower

end of confidence interval and p value were close to the level of no difference®. The risk of

10
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all-cause death, cardiac death, and stent thrombosis were similar between non-diabetes and
non-insulin treated diabetes while the risk of these events and patient-oriented composite
outcomes were significantly higher in insulin-treated diabetes when compared with the two
groups*. Recently, in patients with three-vessel disease treated with state-of-the-art PCI, the
rate of major adverse cardiac and cerebrovascular events at 2 years was not different between
diabetes and non-diabetes (15.0% vs. 12.5%, p = 0.50)%.

| In the present study, although the risk of primary efficacy endpoint and its
components were not different between non-diabetes and non-insulin treated diabetes, the
risk of POCE, ischemic stroke, any MI, and any revascularization were significantly higher in
non-insulin treated diabetes than non-diabetes. The risk of these events was even higher in
insulin-treated diabetes when compared with non-diabetes. To date, the present study is the
largest cohort of all-comers patients that received contemporary PCI treatment. Although the
randomization was not stratified by diabetic status and sample size calculation was not based
on the information in diabetes, the large number of diabetic patients in the GLOBAL
LEADERS study improved the precision and the power of the analysis. This fact could be an
explanation why the risk difference in some outcomes were not demonstrated in the previous
studies. Our study is unique in the sense that the PCI in the GLOBAL LEADERS study was
standardized since 87.3% of patients received bivalirudin-assisted PCI and almost 95% of
lesion were treated with biolimus-A9 eluting stent®. Furthermore, ACS patients were treated
with potent P2Y12 inhibitor (ticagrelor). The confounding effect of different type of stent and
periprocedural antithrombotic medication seen in previous studies were eliminated from the
present analysis. Hence, our results emphasize that diabetic patients regardless of the status of
the insulin treatment were still experiencing higher risk of major ischemic events after
contemporary PCI and the intensive care to reduce the risk in this high-risk subgroup is

mandatory.
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Intriguingly, the risk of stent thrombosis either definite or probable stent thrombosis
was not different among the three groups. Diabetes has been long recognized as a well-
known predictor for stent thrombosis?324. The risk of stent thrombosis in diabetic patients
treated with first-generation DES were 3.71 time higher than non-diabetes?®> whereas the
hazard ratio of diabetes versus non-diabetes for definite stent thrombosis was lower (HR
1.79, 95% 0.99-3.24) in the era of second-generation DESS. Although it could be argued that
our analysis may be underpowered to detect the difference in the risk of stent thrombosis, the
similar risk of definite stent thrombosis among diabetes and non-diabetes in the present study

is in line with the other recently published data”®.

Bleeding risk after PCI in diabetes

Platelets of diabetic patients are more reactive in adhesion, activation, degranulation
and aggregation than the platelets of healthy controls?’. The turnover rate and the number of
reticulated platelets in diabetic patients were also higher which resulted in the increased
endothelial cell adhesion?®. Moreover, platelets of diabetic patients were more resistant to
antiplatelet agent?®°. From these evidences, it could be hypothesized that the bleeding risk of
diabetic patients treated with antiplatelet would be at least similar or even lower than non-
diabetic patients.

Recent studies have shown that diabetes was not an independent predictor for
bleeding after PCI in the era of DES. A large individual patient data meta-analysis of 11,473
patients studying the outcomes between short-term or long-term DAPT after DES
implantation according to the diabetic status showed similar bleeding risk between diabetic
and non-diabetic patients®, Diabetic patients even experienced lower bleeding risk than non-
diabetic patients after PCI in a multicenter US registry of consecutive PCI patients3Z.

Nonetheless, most of the patients in these studies received clopidogrel as a P2Y12 inhibitor.

12
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The present study assessed the risk of bleeding according to diabetic status in patients
undergoing contemporary PCI treatment in which majorities of the patients received potent
P2Y12 inhibitor. Our findings were similar to the results from the previous studies of diabetic
patients treated with DAPT after PCI in which the risk of bleeding at 2 years was not

different among diabetes and non-diabetes.

Impact of antiplatelet strategies on PCI results in diabetes

Considering that diabetic patients are at higher risk of ischemic event and similar
bleeding risk to the non-diabetic patients undergoing PCI, diabetic-specific antiplatelet
regimens may be needed®2. The more aggressive and potent antiplatelet regimens in diabetic
patients might theoretically reduce the ischemic risk without increasing the risk of bleeding?®.
However, our results did not support the above hypothesis since no significant interaction
between diabetic status and antiplatelet strategies on any outcomes was observed.

The complexity of CAD could affect the outcomes of diabetic patients treated with
PCI. The pooled analysis of randomized trials in 18441 patients has shown that the risk of
repeat revascularization in diabetic patients was dependent on the coronary lesion complexity
as defined by American College of Cardiology and American Heart Association
classification®. Hence, the outcomes and selection of the optimal platelet strategy may not
solely depend on the diabetic status but may also depend on complexity of CAD or other
comorbidities. The ongoing TWILIGHT study (NCT 02270242) is comparing two
antiplatelet strategies in high-risk patients after PCI. High-risk patient is defined as having at
least one high-risk angiographic criteria and at least one high-risk clinical characteristics.
Medically treated diabetes is one of the clinical criteria of high-risk patients. The THEMIS

study (NCT 01991795) is testing the impact of ticagrelor in diabetic patients with stable CAD
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without prior MI. Both studies may provide the information added to the literature on the

optimal antiplatelet strategy after PCI in diabetic patients.

Limitations

First, our analyses are considered exploratory and statistical adjustment for multiple
testing was not performed. Therefore, the results should be interpreted with caution and
considered as hypothesis-generating.3® Secondly, the randomization in the GLOBAL
LEADERS study was not stratified by diabetic status. Hence, the results on the effect of
antiplatelet strategy and diabetic status on the outcomes are at risk for a type Il error. Finally,
there was no adjudication for serious adverse events due to limited financial resources and
the endpoints were site-reported with the exception of primary endpoint: all-cause death and
new Q wave Mls assessed by an independent ECG core lab. Nevertheless, there was regular
monitoring and on-site visits for consistency of event definitions and underreport of the

events.

Conclusions

In this subgroup analysis of the GLOBAL LEADERS study, diabetic patients with or
without insulin therapy still had higher risk of adverse ischemic events than non-diabetic
patients. The outcomes of diabetic patients following PCI was not affected by the two

different antiplatelet strategies.
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Table and figure legends

Table 1: Clinical, angiographic and procedural characteristics of patients with or without

diabetes mellitus

Table 2: Two-year outcomes among non-diabetes, non-insulin treated diabetes and insulin-
treated diabetes

Figure 1: Two-year outcomes between patients with or without diabetes mellitus

Figure 2: Two-year outcomes in patients with or without diabetes mellitus according to
antiplatelet strategy

Supplementary figure 1: two-year outcomes among non-diabetes, non-insulin treated and

insulin-treated diabetes according to antiplatelet strategy
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Table 1: Clinical, angiographic and procedural characteristics of patients with or without diabetes

mellitus
Vg D P TR
(N=11919) (N=4038) (N=2779) (N=1223)
Mean age (years) + SD 63.93+10.50 66.33+9.48 <0.0001 66.27+9.44 66.51+9.61 0.4647
Mean body-mass index (kg/m?) + SD 27.69+4.33 29.66+5.01 <0.0001 29.45+4.85 30.13+5.34 0.0001
Hypertension 8211 (69.16) 3497 (86.69)  <0.0001 2397 (86.32) 1067 (87.39) 0.3862
Hypercholesterolemia 7699 (66.65) 3064 (78.38) <0.0001 2112 (78.40) 933 (78.87) 0.7746
Current smoker 3364 (28.22) 800 (19.81) <0.0001 565 (20.33) 229 (18.72) 0.2581
Peripheral vascular disease 604 (5.11) 401 (10.04) <0.0001 254 (9.23) 141 (11.67) 0.0214
Chronic obstructive pulmonary disease 572 (4.82) 249 (6.20) 0.0007 159 (5.75) 87(7.18) 0.0986
Previous major bleeding 74 (0.62) 24 (0.60) 0.9480 17 (0.61) 7(0.57) 1
[Impaired renal function 1332 (11.25) 838 (20.81) <0.0001 484 (17.47) 352 (28.83) <0.0001]
Previous stroke 257 (2.16) 164 (4.07) <0.0001 92 (3.32) 70 (5.73) 0.0005
Previous MI 2623 (22.06) 1086 (27.00)  <0.0001 668 (24.11) 406 (33.39) <0.0001
Previous PCI 3596 (30.20) 1623 (40.22)  <0.0001 1046 (37.67) 556 (45.50) <0.0001
Previous CABG 570 (4.79) 373 (9.25) <0.0001 232 (8.36) 139 (11.37) 0.0030
Clinical presentation <0.0001 0.0485
Stable coronary artery disease 6041 (50.68) 2434 (60.28) 1647 (59.27) 772 (63.12)
Unstable angina 1479 (12.41) 542 (13.42) 362 (13.03) 163 (13.33)
Non-ST-elevation Ml 2644 (22.18) 727 (18.00) 524 (18.86) 200 (16.35)
ST-elevation Ml 1755 (14.72) 335 (8.30) 246 (8.85) 88 (7.20)
Number of lesion treated, mean + SD 1.43+0.74 146 +£0.75 0.0503 145+0.74 1.48+0.77 0.1319
Lesions treated per patient 0.0513 0.0649
One lesion 8118 (68.62) 2665 (66.56) 1860 (67.49) 778 (64.19)
Two lesions 2672 (22.59) 969 (24.20) 640 (23.22) 323 (26.65)
Three or more lesions 1040 (8.79) 370 (9.24) 256 (9.29) 111 (9.16)
Left main PCI 312 (2.64) 117 (2.92) 0.3666 79 (2.87) 38(3.14) 0.7194
RCAPCI 4476 (37.84) 1474 (36.81) 0.2559 1041 (37.77) 419 (34.57) 0.0587
LAD PCI 6089 (51.47) 1961 (48.98) 0.0067 1350 (48.98) 599 (49.42) 0.8259
LCX PCI 3666 (30.99) 1340 (33.47) 0.0038 904 (32.80) 419 (34.57) 0.2925
Bypass graft PCI 118 (1.00) 100 (2.50) <0.0001 66 (2.39) 34 (2.81) 0.5157
Stent number per patient, mean + SD 1.71+1.08 1.75+1.09 0.0323 1.75+1.10 1.76 +1.08 0.7433
Multivessel PCI 2645 (22.36) 930 (23.23) 0.2652 647 (23.48) 277 (22.85) 0.6997
Bifurcation PCI 1905 (16.10) 590 (14.74) 0.0425 416 (15.09) 169 (13.94) 0.3719
Stent length per patient (mm), mean+SD 24.88 +12.91 25.26 + 13.70 0.1141 25.46 +13.87 24.82 +13.40 0.1871
Stent diameter per patient (mm), 301+043 296043 <0000l  298+043 2924041 0.0001

meantSD

Commented [PV3]: This may be a totally different patient
population

Circ cardiovasc intervention 2015; 8.

2200patients may be not bad to look for the impact on
outcome. Are patients with diabetes and real dysfunction
doing worse than others. Is there an impact from the
treatment strategy?

Values shown are % (n) otherwise indicated

‘Fcomparison between diabetes and non-diabetes
‘fcomparison between non-insulin treated diabetes and insulin-treated diabetes
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Table 2: Two-year outcomes among non-diabetes, non-insulin treated diabetes and insulin-treated diabetes

Non- Non-insulin Insulin-
diabetes t_reated t_reated Unadjusted HR (95% CI) Adjusted HR (95% Cl)
Outcomes at 2 years bt b Non-insulin treated
Non-insulin treated Insulin-treated X Insulin-treated
(N=11919) (N=2779) (N=1223) diabetes/Non-diabetes  diabetes/Non-diabetes dla:;tlf:{:son- diabetes/Non-diabetes
All-cause death or new Q wave Ml 424 (3.56) 132 (4.76) 94 (7.69) 1.34 (1.10-1.63) 2.20 (1.76-2.75) 1.18 (0.96-1.45) 1.75 (1.38-2.23)
All-cause death 302 (2.54) 97 (3.50) 75 (6.13) 1.38 (1.10-1.74) 2.46 (1.91-3.16) 1.22 (0.96-1.54) 1.93 (1.47-2.53)
New Q wave M 127 (1.08) 38 (1.40) 21(1.76) 1.29 (0.90-1.85) 1.64 (1.03-2.60) 1.16 (0.80-1.70) 1.44 (0.89-2.33)
Any Stroke 96 (0.82) 39 (1.44) 27 (2.27) 1.75 (1.21-2.54) 2.80 (1.83-4.29) 1.67 (1.15-2.45) 2.61(1.67-4.09)
Ischemic stroke 75 (0.64) 32(1.18) 24(2.02) 1.84 (1.21-2.78) 3.18 (2.01-5.04) 1.75 (1.15-2.66) 3.03 (1.87-4.91)
Hemorrhagic stroke 14(0.12) 5(0.19) 3(0.25) 1.53 (0.55-4.26) 2.12(0.61-7.36) 1.68 (0.59-4.81) 1.88 (0.51-6.98)
Any MI 326 (2.79) 113 (4.15) 58 (4.89) 1.50 (1.21-1.85) 1.77 (1.34-2.34) 1.48 (1.19-1.84) 1.49 (1.11-2.01)
Any revascularization 1056(9.05)  315(11.58)  156(13.18) 1.29 (1.14-1.47) 1.49 (1.26-1.76) 1.28 (1.12-1.46) 1.39 (1.17-1.66)
Definite stent thrombosis 95 (0.81) 24(0.87) 8(0.67) 1.09 (0.69-1.70) 0.83 (0.40-1.70) 1.10 (0.69-1.74) 0.77 (0.37-1.62)
Definite or probable stent 119 (1.01) 34 (1.23) 10(0.83) 1.23(0.84-1.80) 0.83 (0.43-1.57) 1.18 (0.80-1.76) 0.74 (0.38-1.44)
thrombosis
BARC 3 or 5 bleeding 233(1.99)  62(2.27) 37(3.11) 1.14 (0.86-1.51) 1.57 (1.11-2.22) 1.09 (0.82-1.44) 1.42 (0.99-2.03)
BARC 5 bleeding 35 (0.30) 6(0.22) 5(0.43) 0.74 (0.31-1.75) 1.41 (0.55-3.59) 0.64 (0.27-1.54) 1.03 (0.39-2.74)
BARC 3 bleeding 215 (1.84) 60 (2.20) 34(2.85) 1.20 (0.90-1.60) 1.56 (1.09-2.24) 1.16 (0.86-1.55) 1.44 (0.99-2.09)
POCE 1472 (12.48) 452 (16.41) 250 (20.68) 1.34 (1.20-1.49) 1.73 (1.51-1.98) 1.28 (1.15-1.43) 1.54 (1.34-1.77)
NACE 1617 (13.71)  489(17.75) 269 (22.23) 1.32 (1.19-1.46) 1.69 (1.49-1.93) 1.26(1.13-1.39) 1.50 (1.31-1.72)

BARC: bleeding academic research consortium, CI: confidence interval, HR: hazard ratio, MI: myocardial infarction, NACE; net adverse

clinical events, POCE; patient-oriented composite endpoints.
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Figure 1: Two-year outcomes between patients with or without diabetes mellitus

Unadjusted HR Adjusted HR
Outcomes at 2 years Non-diabetes  Diabetes Non-
(N=11918) (N=4038) diabetes
(95% CI) P value (95% CI) worse  Diabetes worse P value
All-cause death or new Q wave Ml 424 (3.56) 228 (5.66) 1.60(1.36-1.88) <0.0001 1.36(1.14-1.61) = 0.0004
All-cause death 302 (2.54) 174(4.31) 1.71(1.42-2.07) <0.0001 1.44(1.18-1.75) —-— 0.0003
New Q wave M| 127 (1.08) 59(1.49) 1.38(1.02-1.88) 0.0394 1.24 (0.89-1.71) - 0.1990
Any Stroke 96 (0.82) 66 (1.67) 2.05(1.50-2.80) <0.0001 1.93(1.39-2.67) - 0.0001
Ischemic stroke 75 (0.64) 56(1.42) 2.22(1.57-3.14) <0.0001 2.09(1.46-3.00) = 0.0001
Hemorrhagic stroke 14 (0.12) 8(0.20) 1.69(0.71-4.04) 0.2345 1.73 (0.69-4.33) L 0.2382
Any MI 326 (2.79) 172 (4.36) 1.57(1.31-1.89) <0.0001 1.48(1.21-1.79) - 0.0001
Any revascularization 1056 (9.05) 475 (12.06) 1.35(1.21-1.50) <0.0001 1.31(1.17-1.46) = < 0.0001
Definite stent thrombosis 95 (0.81) 33 (0.83) 1.03 (0.69-1.53) 0.8876 1.02 (0.67-1.54) t 0.9311
Definite or probable stent thrombaosis 115 (1.01) 45 (1.13) 1.12 (0.79-1.58) 0.5168 1.06 (0.74-1.52) 0.7563
BARC 3 or 5 bleeding 233 (1.99) 99 (2.51) 1.26(1.00-1.59) 0.0540 1.18 (0.92-1.50) - 0.1934
BARC 5 bleeding 35 (0.30) 11 (0.28) 0.93 (0.47-1.83) 0.8373 0.76 (0.38-1.53) - 0.4465
BARC 3 bleeding 215 (1.84) 94 (2.38) 1.30(1.02-1.65) 0.0356 1.23 (0.96-1.58) - 0.1071
POCE 1472 (12.48) 707 (17.68) 1.45(1.33-1.59) <0.0001 1.35(1.23-1.48) - < 0.0001
NACE 1617 (13.71) 763 (19.07) 1.43 (1.31-1.55) <0.0001 1.32 {1.21-1.45) = < 0.0001
HR EQS%CI)

BARC: bleeding academic research consortium, Cl: confidence interval, HR: hazard ratio, MI: myocardial infarction, NACE; net adverse

clinical events, POCE; patient-oriented composite endpoints.
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415  Figure 2: Two-year outcomes in patients with or without diabetes mellitus according to antiplatelet
416  strategy

Reference strategy, Experimental strategy, Experimental Reference

Outcomes at 2 years No. (%) No. (%] HR (95% CI) P value strategy better _strategy better P interaction

All-cause death or new Q-wave M|
Diabetes 126 (6.34) 102 (4.99) 0.78 (0.60-1.01) 0.0634 &+ 0.3278
Non-diabetes 222(3.71) 202 (3.41) 0.92 (0.76-1.11) 0.3801 E 3

All-cause death
Diabetes 95 (4.78) 79 (3.86) 0.80 (0.60-1.08) 0.1523 . 0.4358
Non-diabetes 157 (2.62) 145 (2.45) 0.93 (0.74-1.17) 0.5500 RS

New Q-wave MI
Diabetes 33 (1.70) 26 (1.30) 0.76 (0.46-1.27) 0.2982 —a— 0.8079
Non-diabetes 70 (1.18) 57 (0.98) 0.82 (0.58-1.17) 0.2728 B =

Stroke overall
Diabetes 35 (1.81) 31 (1.55) 0.86 (0.53-1.39) 0.5321 —— 0.5063
Non-diabetes 47 (0.80) 49 (0.85) 1.06 (0.71-1.58) 0.7747 -

ischemic stroke
Diabetes 28(1.44) 28 (1.40) 0.97 (0.57-1.63) 0.9036 — 0.8113
Non-diabetes 40 (0.68) 35 (0.61) 0.89 (0.57-1.40) 0.6136 ——

Hemorrhaghic stroke
Diabetes 5 (0.26) 3 (0.15) 0.58 (0.14-2.43) 0.4563 —_—.—— 0.1161
Non-diabetes 4 (0.07) 10 (0.17) 2.54 (0.80-8.10) 0.1150 R

Myocardial infarction
Diabetes 82 (4.23) 90 (4.48) 1.07 (0.79-1.44) 0.6726 R 0.5659
Non-diabetes 168 (2.85) 158 (2.72) 0.96 (0.77-1.19) 0.6901 -+

Any revascularization
Diabetes 248 (12.80) 227 (11.34) 0.88 (0.74-1.05) 0.1679 E 3 0.4954
Non-diabetes 545 (9.25) 511 (8.84) 0.95 (0.84-1.07) 0.4068 )

Definite stent thrombosis
Diabetes 15 (0.77) 18 (0.89) 1.16 (0.59-2.31) 0.6641 —— 0.6245
Non-diabetes 49 (0.83) 46 (0.79) 0.95 (0.64-1.43) 0.8190 -

Definite or probable stent thrombosis
Diabetes 22(1.12) 23(1.13) 1.01 (0.56-1.82) 0.9653 e 0.9694
Non-diabetes 60 (1.01) 59 (1.01) 1.00 (0.70-1.43) 0.9970 a4

BARC 3 or 5 bleeding
Diabetes 47 (2.42) 52 (2.59) 1.07 (0.72-1.59) 0.7212 B 0.5281
Non-diabetes 122 (2.06) 111(1.91) 0.92 (0.71-1.19) 0.5427 E N

BARC bleeding
Diabetes 6 (0.31) 5 (0.25) 0.81 (0.25-2.64) 0.7224 —_— 0.8034
Non-diabetes 18 (0.30) 17 (0.29) 0.96 (0.49-1.86) 0.9018 ——

BARC 3 bleeding
Diabetes 45 (2.31) 49 (2.44) 1.06 (0.71-1.58) 0.7870 — 0.5126
Non-diabetes 114 (1.93) 101 (1.74) 0.90 (0.69-1.18) 0.4365 -+

Patient-oriented composite endpoint
Diabetes. 369 (18.72) 338 (16.66) 0.88 (0.76-1.02) 0.0955 * 0.4439
Non-diabetes 761 (12.79) 711(12.17) 0.95 (0.85-1.05) 0.2911 ]

Net adverse clinical events
Diabetes 397 (20.13) 366 (18.04) 0.89 (0.77-1.02) 0.1031 +* 0.5431
Non-diabetes 839 (14.10) 778 (13.31) 0.94 (0.85-1.03) 0.1964 [ ]

T t q
417 HR (95% C1)

418 BARC: bhleeding academic research consortium, Cl: confidence interval, HR: hazard ratio,
419  MI: myocardial infarction
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Supplementary figure 1: two-year outcomes among non-diabetes, non-insulin treated and insulin-
treated diabetes according to antiplatelet strategy

Experimental
Reference strategy,  strategy, Experimental strategy  Reference strategy P value for
Outcomes at 2 years No. (%) No. (%) HR;exp/ref (95%C1) P value better __better interaction
All-cause death or new Q-wave MI 0.6420
Non-diabetes 22(3.71) 202 (3.41) 092(0.76-111) 03801
Non-insulin treated diabetes 72(532) 60(4.23) 0.79(0.56-1.11)  0.1767
Insulin-treated diabetes 53 (8.59) 41(6.77) 0.78(0.52-1.17) 02312
All-cause death 0.5678
Non-diabetes 157 (2.62) 145 (2.45) 093(0.74-1.17) 05500
Non-insulin treated diabetes 50 (3.69) 47(3.31) 0.90(0.60-1.33) 05870
Insulin-treated diabetes 44(7.13) 31(5.12) 0.71(0.45-112)  0.1388
New Q-wave MI 0.2604
Non-diabetes 70(1.18) 57(0.98) 082(058-1.17) 02728
Non-insulin treated diabetes 24 (1.80) 14 (L.01) 0.55(0.29-.07)  0.0779
Insulin-treated diabetes 9(1.50) 12(2.02) 135(0.57-3.21)  0.4948
Stroke overall 0.3566
Non-diabetes 47(0.80) 49(0.85) 1.06(0.71-158)  0.7747
Non-insulin treated diabetes 23 (1.74) 16 (1.15) 0.66 (0.35-1.25)  0.2043
Insulin-treated diabetes 12 (2.01) 15 (2.52) 1.26(0.59-270)  0.5442
ischemic stroke 0.7830
Non-diabetes 40(0.68) 35(0.61) 0.89(0.57-1.40) 06136
Non-insulin treated diabetes 17 (1.28) 15 (1.08) 0.84(0.42-1.68) 06223
Insulin-treated diabetes 11(1.85) 13 (2.19) 1.19(0.53-266)  0.6664 ——
Hemarrhaghic stroke 0.1083
Non-diabetes 4(0.07) 10(0.17) 254(0.80-8.10)  0.1150 +——
Non-insulin treated diabetes 4(0.31) 1(0.07) 0.24(0.03-213) 01994 —l
Insulin-treated diabetes 1(0.17) 2(0.33) 2.03(0.18-22.43)  0.5623 ——
Myocardial infarction 0.2049
Non-diabetes 168 (2.85) 158 (2.72) 0.96(0.77-119)  0.6901 +
Non-insulin treated diabetes 58(4.37) 55(3.94) 090(0.63-1.31) 05917 .
Insulin-treated diabetes 23(3.88) 35(5.92) 1.55(0.92-262)  0.1032 -
Any revascularization 0.6382
Non-diabetes 545 (9.25) 511 (8.84) 0.95(0.84-1.07)  0.4068 N
Non-insulin treated diabetes 159 (11.98) 156 (11.21) 093(0.75-1.17) 05485 L
Insulin-treated diabetes 86(14.52) 70 (11.84) 0.81(0.59-1.11)  0.1837 E
Definite stent thrombosis 03334
Non-diabetes 49(0.83) 46(0.79) 095(0.64-143)  0.8190 -+
Non-insulin treated diabetes 12 (0.90) 12 (0.85) 0.95(0.43-212) 09036 ——
Insulin-treated diabetes 2(0.33) 6(1.01) 3.04(0.61-15.04)  0.1737 -
Definite or probable stent thrombosis 0.8040
Non-diabetes 60 (1.01) 59(1.01) 1.00(0.70-143)  0.9970 -+
Non-insulin treated diabetes 17 (1.27) 17 (1.20) 0.95(0.49-186)  0.8836 ——
Insulin-treated diabetes 4(0.66) 6(1.01) 152(0.43-537)  0.5187 —t—
BARC 3 or 5 bleeding 0.3840
Non-diabetes 122 (2.06) 111(1.91) 092(0.71-1.19) 05427 &+
Non-insulin treated diabetes 32 (2.41) 30(2.15) 0.89(0.54-147)  0.6592 —a—
Insulin-treated diabetes 15 (2.52) 22(3.71) 149 (0.77-287)  0.2337 -+
BARC 5 bleeding 0.6287
Non-diabetes 18 (0.30) 17 (0.29) 0.96 (0.49-1.86)  0.9018 ——
Non-insulin treated diabetes 4(0.30) 2(0.19) 0.48(0.09-260) 03924 —
Insulin-treated diabetes 2(0.34) 3(0.51) 1.51(0.25-9.03)  0.6522 — T
BARC 3 bleeding 0.4235
Non-diabetes 114 (1.93) 101 (1.74) 0.90 (0.69-118)  0.4365 &+
Non-insulin treated diabetes 31(2.33) 29(2.08) 089(0.54-1.48)  0.6583 ~a-
Insulin-treated diabetes 14 (2.34) 20(3.36) 1.45(0.73-287)  0.2846 -H—
Patient-oriented composite endpoint 0.7853
Non-diabetes 761 (12.79) 711(12.17) 0.95(0.85-1.05) 02911 L,
Non-insulin treated diabetes 234 (17.39) 218 (15.47) 0.88(0.73-1.06)  0.1868 L
Insulin-treated diabetes 132 (21.71) 118 (19.64) 0.90(0.70-1.15)  0.3954 #
Net adverse clinical events 0.7941
Non-diabetes 839 (14.10) 778 (13.31) 0.94(0.85-1.03)  0.1964 L
Non-insulin treated diabetes 254 (18.86) 235 (16.68) 0.87(0.73-L.04)  0.1391 a
Insulin-treated diabetes 140 (22.99) 129 (21.46) 093(0.74-1.19) 0579 +

Hazard ratio (95% CI)

BARC: bleeding academic research consortium, CI: confidence interval, HR: hazard ratio,

MI: myocardial infarction, NACE; net adverse clinical events, POCE; patient-oriented

composite endpoints.

20



437

438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482

References

1. Chatterjee S, Khunti K, Davies MJ. Type 2 diabetes. Lancet (London, England)
2017;389:2239-2251.

2. Ingelfinger JR, Jarcho JA. Increase in the Incidence of Diabetes and Its Implications. New
England Journal of Medicine 2017;376:1473-1474.

3. YangY, Park G-M, Han S, Kim Y-G, Suh J, Park HW, Won K-B, Ann SH, Kim S-J, Kim D-W,
Park M-W, Her SH, Lee S-G. Impact of diabetes mellitus in patients undergoing
contemporary percutaneous coronary intervention: Results from a Korean nationwide
study. PloS one 2018;13:e0208746-e0208746.

4. Pi SH, Rhee TM, Lee JM, Hwang D, Park J, Park TK, Yang JH, Song YB, Choi JH, Hahn JY, Kim
BJ, Kim BS, Gwon HC, Choi SH. Outcomes in Patients with Diabetes Mellitus According to
Insulin Treatment After Percutaneous Coronary Intervention in the Second-Generation
Drug-Eluting Stent Era. The American journal of cardiology 2018;121:1505-1511.

5. Koskinas KC, Siontis GC, Piccolo R, Franzone A, Haynes A, Rat-Wirtzler J, Silber S, Serruys
PW, Pilgrim T, Raber L, Heg D, Juni P, Windecker S. Impact of Diabetic Status on Outcomes
After Revascularization With Drug-Eluting Stents in Relation to Coronary Artery Disease
Complexity: Patient-Level Pooled Analysis of 6081 Patients. Circulation Cardiovascular
interventions 2016;9:e003255.

6. Kedhi E, Genereux P, Palmerini T, McAndrew TC, Parise H, Mehran R, Dangas GD, Stone
GW. Impact of coronary lesion complexity on drug-eluting stent outcomes in patients with
and without diabetes mellitus: analysis from 18 pooled randomized trials. Journal of the
American College of Cardiology 2014;63:2111-2118.

7. Konigstein M, Ben-Yehuda O, Smits PC, Love MP, Banai S, Perlman GY, Golomb M, Ozan
MO, Liu M, Leon MB, Stone GW, Kandzari DE. Outcomes Among Diabetic Patients
Undergoing Percutaneous Coronary Intervention With Contemporary Drug-Eluting Stents:
Analysis From the BIONICS Randomized Trial. JACC Cardiovascular interventions
2018;11:2467-2476.

8. Hamilos M, Petousis S, Xanthopoulou I, Goudevenos J, Kanakakis J, Sitafidis G,
Vavouranakis M, Skalidis E, Kochiadakis G, Lekakis J, Vardas PE, Alexopoulos D. Antiplatelet
treatment in diabetic patients with acute coronary syndrome undergoing percutaneous
coronary intervention: a GReek AntiPlatElet registry substudy. Coronary artery disease
2018;29:53-59.

9. James S, Angiolillo DJ, Cornel JH, Erlinge D, Husted S, Kontny F, Maya J, Nicolau JC, Spinar
J, Storey RF, Stevens SR, Wallentin L. Ticagrelor vs. clopidogrel in patients with acute
coronary syndromes and diabetes: a substudy from the PLATelet inhibition and patient
Outcomes (PLATO) trial. European heart journal 2010;31:3006-3016.

10. Faggioni M, Baber U, Sartori S, Giustino G, Cohen DJ, Henry TD, Farhan S, Ariti C, Dangas
G, Gibson M, Giacoppo D, Krucoff MW, Aquino M, Chandrasekhar J, Moliterno DJ, Colombo
A, Vogel B, Chieffo A, Kini AS, Witzenbichler B, Weisz G, Steg PG, Pocock S, Mehran R.
Incidence, Patterns, and Associations Between Dual-Antiplatelet Therapy Cessation and
Risk for Adverse Events Among Patients With and Without Diabetes Mellitus Receiving Drug-
Eluting Stents: Results From the PARIS Registry. JACC: Cardiovascular Interventions
2017;10:645-654.

11. Baber U, Mehran R, Giustino G, Cohen DJ, Henry TD, Sartori S, Ariti C, Litherland C,
Dangas G, Gibson CM, Krucoff MW, Moliterno DJ, Kirtane AJ, Stone GW, Colombo A, Chieffo
A, Kini AS, Witzenbichler B, Weisz G, Steg PG, Pocock S. Coronary Thrombosis and Major

21



483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528

Bleeding After PCI With Drug-Eluting Stents: Risk Scores From PARIS. Journal of the
American College of Cardiology 2016;67:2224-2234.

12. Costa F, van Klaveren D, James S, Heg D, Raber L, Feres F, Pilgrim T, Hong MK, Kim HS,
Colombo A, Steg PG, Zanchin T, Palmerini T, Wallentin L, Bhatt DL, Stone GW, Windecker S,
Steyerberg EW, Valgimigli M. Derivation and validation of the predicting bleeding
complications in patients undergoing stent implantation and subsequent dual antiplatelet
therapy (PRECISE-DAPT) score: a pooled analysis of individual-patient datasets from clinical
trials. Lancet (London, England) 2017;389:1025-1034.

13. Vranckx P, Valgimigli M, Juni P, Hamm C, Steg PG, Heg D, van Es GA, McFadden EP,
Onuma Y, van Meijeren C, Chichareon P, Benit E, Mollmann H, Janssens L, Ferrario M,
Moschovitis A, Zurakowski A, Dominici M, Van Geuns RJ, Huber K, Slagboom T, Serruys PW,
Windecker S. Ticagrelor plus aspirin for 1 month, followed by ticagrelor monotherapy for 23
months vs aspirin plus clopidogrel or ticagrelor for 12 months, followed by aspirin
monotherapy for 12 months after implantation of a drug-eluting stent: a multicentre, open-
label, randomised superiority trial. Lancet (London, England) 2018;392:940-949.

14. Mehran R, Rao SV, Bhatt DL, Gibson CM, Caixeta A, Eikelboom J, Kaul S, Wiviott SD,
Menon V, Nikolsky E, Serebruany V, Valgimigli M, Vranckx P, Taggart D, Sabik JF, Cutlip DE,
Krucoff MW, Ohman EM, Steg PG, White H. Standardized bleeding definitions for
cardiovascular clinical trials: a consensus report from the Bleeding Academic Research
Consortium. Circulation 2011;123:2736-2747.

15. Garcia-Garcia HM, McFadden EP, Farb A, Mehran R, Stone GW, Spertus J, Onuma y,
Morel MA, van Es GA, Zuckerman B, Fearon WF, Taggart D, Kappetein AP, Krucoff MW,
Vranckx P, Windecker S, Cutlip D, Serruys PW. Standardized End Point Definitions for
Coronary Intervention Trials: The Academic Research Consortium-2 Consensus Document.
Circulation 2018;137:2635-2650.

16. Cutlip DE, Windecker S, Mehran R, Boam A, Cohen DJ, van Es GA, Steg PG, Morel MA,
Mauri L, Vranckx P, McFadden E, Lansky A, Hamon M, Krucoff MW, Serruys PW. Clinical end
points in coronary stent trials: a case for standardized definitions. Circulation
2007;115:2344-2351.

17. Levey AS, Bosch JP, Lewis JB, Greene T, Rogers N, Roth D. A more accurate method to
estimate glomerular filtration rate from serum creatinine: a new prediction equation.
Modification of Diet in Renal Disease Study Group. Annals of internal medicine
1999;130:461-470.

18. Bonaa KH, Mannsverk J, Wiseth R, Aaberge L, Myreng Y, Nygard O, Nilsen DW, Klow NE,
Uchto M, Trovik T, Bendz B, Stavnes S, Bjornerheim R, Larsen Al, Slette M, Steigen T,
Jakobsen 0J, Bleie O, Fossum E, Hanssen TA, Dahl-Eriksen O, Njolstad I, Rasmussen K,
Wilsgaard T, Nordrehaug JE. Drug-Eluting or Bare-Metal Stents for Coronary Artery Disease.
The New England journal of medicine 2016;375:1242-1252.

19. Serruys PW, Farooq V, Kalesan B, de Vries T, Buszman P, Linke A, Ischinger T, Klauss V,
Eberli F, Wijns W, Morice MC, Di Mario C, Corti R, Antoni D, Sohn HY, Eerdmans P,
Rademaker-Havinga T, van Es GA, Meier B, Juni P, Windecker S. Improved safety and
reduction in stent thrombosis associated with biodegradable polymer-based biolimus-
eluting stents versus durable polymer-based sirolimus-eluting stents in patients with
coronary artery disease: final 5-year report of the LEADERS (Limus Eluted From A Durable
Versus ERodable Stent Coating) randomized, noninferiority trial. JACC Cardiovascular
interventions 2013;6:777-789.

22



529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574

20. Kufner S, Joner M, Thannheimer A, Hoppmann P, Ibrahim T, Mayer K, Cassese S,
Laugwitz K-L, Schunkert H, Kastrati A, Byrne RA. Ten-Year Clinical Outcomes From a Trial of
Three Limus-Eluting Stents With Different Polymer Coatings in Patients With Coronary
Artery Disease. Circulation 2019;139:325-333.

21. Escaned J, Collet C, Ryan N, De Maria GL, Walsh S, Sabate M, Davies J, Lesiak M, Moreno
R, Cruz-Gonzalez |, Hoole SP, Ej West N, Piek JJ, Zaman A, Fath-Ordoubadi F, Stables RH,
Appleby C, van Mieghem N, van Geuns RJ, Uren N, Zueco J, Buszman P, Iniguez A, Goicolea J,
Hildick-Smith D, Ochala A, Dudek D, Hanratty C, Cavalcante R, Kappetein AP, Taggart DP, van
Es GA, Morel MA, de Vries T, Onuma Y, Farooq V, Serruys PW, Banning AP. Clinical outcomes
of state-of-the-art percutaneous coronary revascularization in patients with de novo three
vessel disease: 1-year results of the SYNTAX Il study. European heart journal 2017;38:3124-
3134.

22. Serruys PW, Kogame N, Katagiri Y, Modolo R, Buszman PE, Iniguez-Romo A, Goicolea J,
Hildick-Smith D, Ochala A, Dudek D, Piek JJ, Wykrzykowska JJ, Escaned J, Banning AP, Farooq
V, Onuma Y. Clinical outcomes of state-of-the-art percutaneous coronary revascularization
in patients with three-vessel disease: 2-year follow-up of the SYNTAX Il study.
Eurolntervention : journal of EuroPCR in collaboration with the Working Group on
Interventional Cardiology of the European Society of Cardiology 2019.

23. Dangas GD, Claessen BE, Mehran R, Xu K, Fahy M, Parise H, Henriques JP, Ohman EM,
White HD, Stone GW. Development and validation of a stent thrombosis risk score in
patients with acute coronary syndromes. JACC Cardiovascular interventions 2012;5:1097-
1105.

24. Gori T, Polimeni A, Indolfi C, Raber L, Adriaenssens T, Miinzel T. Predictors of stent
thrombosis and their implications for clinical practice. Nature Reviews Cardiology
2019;16:243-256.

25. lakovou I, Schmidt T, Bonizzoni E, Ge L, Sangiorgi GM, Stankovic G, Airoldi F, Chieffo A,
Montorfano M, Carlino M, Michev I, Corvaja N, Briguori C, Gerckens U, Grube E, Colombo A.
Incidence, predictors, and outcome of thrombosis after successful implantation of drug-
eluting stents. Jama 2005;293:2126-2130.

26. Gargiulo G, Windecker S, da Costa BR, Feres F, Hong MK, Gilard M, Kim HS, Colombo A,
Bhatt DL, Kim BK, Morice MC, Park KW, Chieffo A, Palmerini T, Stone GW, Valgimigli M.
Short term versus long term dual antiplatelet therapy after implantation of drug eluting
stent in patients with or without diabetes: systematic review and meta-analysis of individual
participant data from randomised trials. BMJ (Clinical research ed) 2016;355:i5483.

27. Ferreiro JL, Angiolillo DJ. Diabetes and antiplatelet therapy in acute coronary syndrome.
Circulation 2011;123:798-813.

28. Ferroni P, Basili S, Falco A, Davi G. Platelet activation in type 2 diabetes mellitus. Journal
of thrombosis and haemostasis : JTH 2004;2:1282-1291.

29. Angiolillo DJ, Bernardo E, Sabate M, Jimenez-Quevedo P, Costa MA, Palazuelos J,
Hernandez-Antolin R, Moreno R, Escaned J, Alfonso F, Banuelos C, Guzman LA, Bass TA,
Macaya C, Fernandez-Ortiz A. Impact of platelet reactivity on cardiovascular outcomes in
patients with type 2 diabetes mellitus and coronary artery disease. Journal of the American
College of Cardiology 2007;50:1541-1547.

30. Patti G, Cavallari |, Andreotti F, Calabro P, Cirillo P, Denas G, Galli M, Golia E, Maddaloni
E, Marcucci R, Parato VM, Pengo V, Prisco D, Ricottini E, Renda G, Santilli F, Simeone P, De
Caterina R. Prevention of atherothrombotic events in patients with diabetes mellitus: from

23



575
576
577
578
579
580
581
582
583
584
585
586

antithrombotic therapies to new-generation glucose-lowering drugs. Nature reviews
Cardiology 2019;16:113-130.

31. Grodzinsky A, Arnold SV, Wang TY, Sharma P, Gosch K, Jones PG, Bhatt DL, Steg PG,
McGuire DK, Cohen DJ, Spertus JA, Chhatriwalla AK, Lind M, Graham G, Kosiborod M.
Bleeding risk following percutaneous coronary intervention in patients with diabetes
prescribed dual anti-platelet therapy. American heart journal 2016;182:111-118.

32. Rivas Rios JR, Franchi F, Rollini F, Angiolillo DJ. Diabetes and antiplatelet therapy: from
bench to bedside. Cardiovascular diagnosis and therapy 2018;8:594-609.

33. Head SJ, Kaul S, Tijssen JGP, Serruys PW, Kappetein AP. Subgroup Analyses in Trial
Reports Comparing Percutaneous Coronary Intervention With Coronary Artery Bypass
SurgerySubgroup Analyses in Trials of PCl vs CABGLetters. JAMA 2013;310:2097-2098.

24



