1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
Am J Cardiol. Author manuscript; available in PMC 2016 September 01.

-, HHS Public Access
«

Published in final edited form as:
Am J Cardiol. 2015 September 1; 116(5): 686—693. doi:10.1016/j.amjcard.2015.05.036.

Balancing Long-Term Risks of Ischemic and Bleeding
Complications after Percutaneous Coronary Intervention with
Drug-Eluting Stents

Alexis Matteaul, Robert Yeh?, Edoardo Camenzind3, Ph. Gabriel Steg?, William Wijns?®,
Joseph Mills®, Anthony Gershlick’, Mark de Belder8, Gregory Ducrocg?®, and Laura Mauril

1Brigham and Women’s Hospital, Boston, MA, USA 2Massachusetts General Hospital, Boson,
MA, USA 3University of Geneva, Geneva, Switzerland “DHU-FIRE, Hépital Bichat, Paris, France;
Université Paris-Diderot, Paris, France, and INSERM U1148, Paris, France >Cardiovascular
Research Center Aalst, OLV Hospital, Aalst, Belgium éCardiothoracic Centre, Liverpool, United
Kingdom "Department of Cardiovascular Sciences, University of Leicester and the NIHR
Leicester Cardiovascular Biomedical Research Unit, University Hospitals of Leicester Glenfield
Hospital, Leicester, United Kingdom 8Middlesborough, United Kingdom

Abstract

Introduction—While trials comparing antiplatelet strategies after coronary intervention report
average risks of bleeding and ischemia in a population, there is limited information to guide
choices based on individual patient risks, particularly beyond one year after treatment.

Methods—~Patient-level data from PROTECT, a broadly inclusive trial enrolling 8709 subjects
treated with drug-eluting stents (sirolimus vs. zotarolimus-eluting stent), and PROTECT US, a
single arm study including 1018 subjects treated with a zotarolimus-eluting stent were combined.
The risk of ischemic events, cardiovascular death/non-periprocedural myocardial infarction (MI)/
definite or probable stent thrombosis and the risk of bleeding events, GUSTO moderate or severe
bleed were predicted using logistic regression, and the correlation between predicted ischemic and
bleeding risks within individual patients was estimated.

Results—At median follow-up of 4.1 years, major bleeding occurred in 260 subjects (2.8%), and
ischemic events in 595 (6.3%). Multivariate predictors of bleeding were: older age, smoking,
diabetes mellitus, congestive heart failure, and chronic kidney disease (all p<0.05). Ischemic
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events shared all of the same predictors with bleeding events as well as: sex, BMI, prior Ml, prior
CABG, STEMI on presentation, stent length and sirolimus-eluting stent use (all p<0.05). Within
individual subjects, bleeding and ischemic risks were strongly correlated (p=0.76, p<0.001). 97%
of subjects had a greater risk of ischemic events than bleeding.

Conclusions—Individual patient risks of ischemia and bleeding are related to many common
risk factors, yet the predicted risks of ischemic events are greater than those of major bleeding in
the large majority of patients in long-term follow-up.

Introduction

While clinical studies generally summarize average treatment effects, in clinical practice,
treatment choices are made for individual patients according to their perceived risks for
benefit and harm based on their unique clinical presentation and characteristics. Such
choices may be particularly complex when risks of late events may be affected differently
by treatment choices and when reported outcomes were influenced predominantly by early
events. The traditional way to assess treatment heterogeneity in clinical trials is usually
restricted to subgroup and interaction analyses based on prespecified baseline
characteristics.1: 2

Both ischemic and bleeding events may occur in patients following percutaneous coronary
intervention (PCI), and medication choices and treatment duration are areas of uncertainty
regarding their impact on individual risks. For example, since the first reports of an increase
in very late stent thrombosis (ST) with drug-eluting stents (DES), the appropriate antiplatelet
regimen has been a matter of debate.3 The American College of Cardiology, American Heart
Association and the Society for Cardiovascular Angiography and Interventions recommend
dual antiplatelet therapy (DAPT) [e.g. aspirin with a P2Y 12 receptor antagonist] for at least
12 months for patients receiving a DES based on observational evidence while the European
Society of Cardiology and the European Association for Cardio-Thoracic Surgery advocate
DAPT for at least 6 months after DES implantation and ideally 12 months in patients
deemed not at high bleeding risk.# > Large randomized trials are ongoing to examine
varying duration of dual antiplatelet therapy, and smaller studies suggest an increased risk of
bleeding with longer treatment.5-12 However, uncertainty still persists given the limited
power of completed studies to detect ischemic events.13 In patients with acute coronary
syndrome (ACS), clinical treatment guidelines recommend treatment for 12 months
regardless of stent type despite some increase in bleeding risk, based on multiple large
randomized trials where 1 year of treatment is associated with reduction in risk of
subsequent death and myocardial infarction (MI) by 20% compared with one month.4 14-17

However, some patients may be at great risk of ischemic events based on their
characteristics while others may face more bleeding risk. Determining this balance requires
understanding the correlation between both risks for individual patients. We sought to
estimate individual patient risks of long-term ischemic and bleeding complications after
PCI, and to compare the magnitude of these risks in individual patients and subgroups using
data from an inclusive prospective study of subjects treated with DES. To focus on late
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ischemic risks, we excluded periprocedural ischemic events and included late follow up to 4
years after DES implantation.

The study population consisted of 9727 subjects enrolled in PROTECT (Patient Related
OuTcomes with Endeavor versus Cypher stenting Trial) or in the PROTECT US Study.18 19
The PROTECT trial was a large, broadly inclusive, multicenter randomized controlled trial
comparing the long-term safety of 2 different DES, the Endeavor zotarolimus-eluting stent
(E-ZES) and the Cypher sirolimus-eluting stent (C-SES). 8709 subjects were randomized
between May 2007 and December 2008, and have reached at least 4 years follow-up. The
PROTECT US Study was a single-arm study following the PROTECT trial inclusion/
exclusion criteria of 1018 patients who received an E-ZES and were followed for at least 3
years. Both included patients undergoing PCI with DES implantation and excluded patients
with previous bare-metal stent (BMS) in the last 12 months, previous DES, prior
brachytherapy or need for oral anticoagulation. Long-term use of DAPT consisting of
aspirin and a thienopyridine was recommended for a minimum of 3 months up to 12 months
or longer according to guidelines and treating physicians.

The primary ischemic endpoint for the current analysis was a composite of cardiovascular
death, MI and Academic Research Consortium (ARC) definite/probable ST. Periprocedural
MI (occurring within 48 hours from index PCI) was excluded to evaluate more precisely the
long-term ischemic risk. The primary bleeding endpoint was the occurrence of a moderate/
severe bleeding event as defined per GUSTO (Global Use of Strategies to Open Occluded
Aurteries) criteria. All endpoints were adjudicated by an independent clinical event
committee.

Detailed baseline characteristics were available for analysis such as demographic factors
(age, gender and body-mass index), risk factors for coronary artery disease (hypertension,
diabetes, dyslipidemia and smoking status), cardiovascular history (prior PCI, prior coronary
artery bypass graft surgery, prior Ml, prior stroke, peripheral arterial disease, heart failure
and chronic kidney disease), presentation for index procedure (stable angina/non-ST
elevation MI [NSTEMI]/ST-elevation MI [STEMI]) and angiographic/procedural data
(unprotected left main intervention, multivessel PCI, lesion length, total stent length, vessel
diameter, bifurcation lesion, saphenous vein graft intervention, in-stent restenosis and type
of stent implanted (E-ZES vs C-SES).

Baseline characteristics are presented as mean and standard deviation for continuous
covariates, and proportion for categorical covariates, and they were compared using Student
t tests and chi-square tests respectively. Temporal distribution of the primary endpoints and
their individual components was assessed by reporting crude rates (number of events in
patients at risk) for the time periods: 0-30 days, 1-12 months and beyond 12 months. In
estimating these rates, we allowed subjects with an event in more than one time period to be
considered as having an event in each time period to avoid underestimation of late risks. To
examine the magnitude of risk from periods of variable length, rates were annualized for
purpose of comparison.
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Patients who completed the 4-year follow-up in PROTECT and the 3-year follow-up in
PROTECT US were analyzed by logistic regression. Using the same candidate list of
covariates described above, a separate multivariable model was built for each primary
outcome. A backward selection method was used to select covariates with a p-value < 0.05
to stay in the final model. Internal validation and model calibration were done by the
bootstrapping method described by Harrell (1000 bootstrap samples) using the rms package
in R statistical software.20 Intercepts, beta coefficients and C-statistics were corrected for
optimism. Goodness-of-fit was assessed by the Hosmer and Lemeshow test. Individual
predicted probabilities of long-term ischemic and bleeding events were calculated using the
optimism-corrected multivariate models and were presented on a scatter plot for purpose of
comparison. Correlation between both risks was also assessed by means of the Pearson
correlation coefficient. Finally, the subgroup of patients at higher bleeding than ischemic
risk was identified and its characteristics were described. Sensitivity analyses were
performed to evaluate robustness of the bleeding primary endpoint by censoring events
occurring within 48 hours of index PCI and by using the TIMI major bleeding criteria.

All analyses were performed using SAS 9.2 (Cary, NC, USA) and R version 3.0.2 (R
Foundation for Statistical Computing, Vienna, Austria). Statistical significance level was a
p-value < 0.05 for all analyses.

Complete follow-up was available for 9410 patients (96.7% of 9727 patients). Baseline
characteristics of patients according to the occurrence of each primary endpoint are shown in
Table 1. Median follow-up duration was 4.1 years (IQR 4.0 — 5.0). Use of dual antiplatelet
therapy was assessed at 1, 6, 12, 24, 36 and 48 months, and was 96%, 94%, 87%, 39%, 32%
and 27% respectively.

The long-term event rate was 6.3% (N=595) for the composite ischemic outcome and 2.8%
(N=260) for the bleeding outcome. Of these 75 patients (0.8%) had both an ischemic and a
bleeding event. Temporal trends for both combined endpoints and their individual
components are shown in Table 2 and Figure 1.

Multivariable predictors of long-term ischemic and bleeding complications are presented in
Table 3. The strongest predictors of ischemic risk were diabetes, prior congestive heart
failure, chronic kidney disease and diagnosis at presentation. All 5 independent predictor of
bleeding events (age, smoking, diabtetes, prior congestive heart failure and chronic kidney
disease) were also predictors in the final ischemic model. Both multivariable models had
acceptable discriminative power with optimism-corrected c-statistic 0.68 for the ischemic
model and 0.64 for the bleeding model. Model fit for both endpoints was good with Hosmer-
Lemeshow p-values of 0.48 and 0.85 respectively.

The relationship between predicted long-term probabilities of ischemic and bleeding
outcomes within individual subjects is depicted in the Figure 2A. Only 3.1% of patients had
a higher predicted bleeding risk than ischemic risk, and when this was the case, the absolute
difference between both risks was small (largest absolute risk difference was 0.9%)[Figure
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2B]. The predicted probabilities of ischemic and bleeding outcomes were strongly correlated
(p=0.76). Patients in whom the bleeding risk was greater than the ischemic risk are
compared with those with higher ischemic risk in Table 4. No subjects with prior MI, prior
coronary artery bypass graft (CABG) surgery or STEMI presentation and very few with
diabetes mellitus had a higher bleeding risk than ischemic risk. While female sex and
chronic kidney disease were predictors of higher bleeding risk, 87.2% of females in the
study had a higher ischemic risk than bleeding, and 97.8% of those with chronic kidney
disease.

Only 14.2% of the bleeding events occurred within 48 hours of the index PCI (37 subjects).
Excluding these events from the primary analysis yielded similar results with all predictors
of bleeding events remaining predictors of ischemic events. Using the TIMI major criteria as
bleeding endpoint (206 events [2.2%]) also gave similar results regarding the primary
analysis, the correlation between risks was 0.63, p<0.001, and the subjects at greater risk of
bleeding than ischemic outcomes represented 1.6% of the sample.

Discussion

The current analysis performed on the data derived from two large prospective cohorts with
broad inclusion criteria reflecting contemporary interventional cardiology practice, and with
clinical event adjudication, showed that the predicted long-term risk of ischemic events
(cardiovascular death/non-periprocedural Ml/definite or probable ST) was greater than the
risk of bleeding events (moderate/severe bleeding) in the large majority of patients. In the
small subset of patients that are at greater bleeding than ischemic risk, the absolute risk
difference was small. Each of the significant predictors of long-term bleeding events were
also predictors of ischemic outcomes, and there was a strong correlation between individual
predicted ischemic and bleeding events among patients.

Treatment strategies, such as prescription of dual antiplatelet therapy after DES, require
clinicians to weigh the individual patient’s risk of bleeding and recurrent ischemic events
based on his or her unique clinical presentation and characteristics. Furthermore, prior
studies of adverse events after PCI have been limited to or strongly influenced by early
periprocedural events, making conclusion regarding later risks challenging.21-25 Mehran and
colleagues built a model to predict 30-day non-CABG-related TIMI major bleeding after
PCI and they showed that early bleeding events were associated with worse prognosis at 1
year.28 Only a few studies reported long-term predictors (> 1 year) of ischemic events
following PCI with DES implantation. The logistic clinical SYNTAX score was designed to
predict mortality at one year by combining the components of the age, creatinine, and left
ventricular ejection fraction (ACEF) score, initially developed for elective cardiac surgery,
and the Syntax score in data from 7 coronary stent trials, and has been validated at 3
years.2’-29 The New York database risk score was developed to predict mortality up to 5
years from patients treated in 2003.30 Data from the CathPCl Registry in 2004—2007 were
linked to Center for Medicare and Medicaid Services, and therefore limited to subjects 65
and older, to provide median follow-up 15 months and predict survival.3® All of the above
studies have included periprocedural events, which for both myocardial infarction and
bleeding are high frequency compared with later events, yet not modified by late treatment
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choices of adjunctive therapy. Our rich dataset included prospectively collected site-reported
angiographic and procedural characteristics and central adjudication of events allowed us to
predict both the ischemic and bleeding risks over a 4-year period. Furthermore, by excluding
periprocedural myocardial infarction and in sensitiviy analysis, periprocedural bleeding, we
were able to focus on late risks which are impacted by post procedure treatment choices.

In our population of patients eligible for DES and subsequent dual antiplatelet therapy, the
long-term rate of non-periprocedural ischemic cardiovascular endpoints was only 6.3% at 4
years. As reported in PROTECT, the sirolimus-eluting stent was associated with a higher
rate of stent thrombosis than the zotarolimus-eluting stent and especially in patients not on
dual antiplatelet therapy, suggesting that late ischemic events are at least partially stent
related, and we adjusted for this effect in our models.1% 31 However, beyond the stented
segment, global ischemic risk of recurrent myocardial infarction in other vascular territories
and cardiac death attributable to plaque rupture represent another important target of long-
term DAPT.32 Prolonging DAPT is known to be associated with an increase in bleeding
events.12 Our study showed that the GUSTO moderate/severe bleeding risk beyond 1 year
was 0.4% per year, 3—4 times smaller than late ischemic risk overall (1.4% per year) and that
in individual subjects ischemic risk exceeded bleeding risk in only 3% of subjects. Because
of the degree of overlap between ischemic and bleeding risk factors, these subjects were not
easily distinguishable from the remaining patients, yet they were significantly more likely to
be female or have chronic kidney disease, and less likely to have markers of chronic
cardiovascular risk such diabetes, or prior myocardial infarction or revascularization.

Some limitations to this study need to be acknowledged. We compared the risk of moderate/
severe bleeding to the composite risk of cardiovascular death/non-periprocedural Ml/definite
or probable ST. The clinical weight of each event may not be equivalent and this is not
accounted for in our analyses. By being more restrictive for ischemic events, e.g. excluding
smaller periprocedural events, the conclusion that the risk of ischemic complications is
usually greater than the risk of bleeding events in our dataset is, therefore, conservative.
Second, the use of moderate/severe GUSTO criteria to define bleeding events could lead to
an underestimation of bleeding complications as these criteria require either an intracranial
event, a hemodynamic compromise or the need for blood transfusion. However, these
criteria represent meaningful clinical events on par with similarly important ischemic events.
Using bleeding criteria that are more sensitive for clinically less important events could
influence the conclusion regarding the balance between ischemic and bleeding risks. A
possible limitation to the generalizability of our observations is that while the PROTECT
Study sought to be broadly inclusive, it is possible that patients at very high risk of bleeding
complications were excluded. Third, the only thienopyridine used in this study was
clopidogrel. Newer oral P2Y 1, antagonists such as ticagrelor and prasugrel are available for
clinical use since the realization of this study and with their more potent antiplatelet effect;
they could alter the balance between ischemic and bleeding risks. How varying duration of
antiplatelet therapy would impact the relative balance between bleeding and ischemia is also
unknown. Several large randomized studies will provide more insight on this important
clinical dilemma.10. 11
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In summary, for patients eligible to receive a DES, characteristics predicting long-term
bleeding events were also associated with ischemic complications. In the large majority of
patients, long term risks of ischemic events were greater than those of bleeding events,
particularly beyond 12 months of follow up. While we identified a group of patients whose
individual long-term bleeding risk was larger than ischemic risk, this group represented less
than 5% of study subjects. These findings imply that to better understand individual patients
risks, accounting for the combination of risk factors in each individual, and for the impact of
therapies on both benefit and risk, further study with adequately-powered studies will be
beneficial.
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Monthly rate of the combined primary ischemic (cardiovascular death, non-periprocedural
Ml or definite/probable ST) and primary bleeding endpoint (GUSTO moderate/severe

bleeding event) over specified time periods.

Temporal distribution of the ischemic and bleeding endpoints.
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Figure 2.

Individual predicted probabilities of long-term ischemic and bleeding events. Black line
represents identical ischemic and bleeding risk within an individual subject. p=0.76; p <
0.001 (A). Distribution of the absolute difference in risk of ischemic and bleeding endpoints.
Dotted vertical line represents identical ischemic and bleeding risk within an individual
subject. Bars on the right side of the line correspond to subjects with greater ischemic risk
than bleeding risk. 3.1% of subjects had ischemic risk exceeding bleeding risk. (B).
*Negative risk difference represents a higher bleeding risk than ischemic risk.
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Baseline characteristics according to clinical outcomes.
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No ischemic event

Ischemic event

No bleeding

Bleeding event

(n=8815) (n=595) event (n=9150) (n=260)
Age, mean + SD 62.1+10.5 66.2 + 112 62.2+10.6 673+ 101"
Male 6705/8815 458/595 6691/9150 172/260
(76.1%) (77.0%) (76.4%) (66.2%)
BMI (kg/m?), mean + SD 28.0+4.6 28.4 £5.7 28.1+£4.7 279+5.6
Active smoking 2170/8814 151/595 2261/9149 60/260
(24.6%) (25.4%) (24.7%) (23.1%)
Hypertension 5719/8815 441/595 5967/9150 193/260
(64.9%) (74.1%)* (65.2%) (74.29%)
Diabetes 2378/8815 262/595 2548/9150 92/260
(27.0%) (44.0%)* (27.9%) (35.4%)
Prior Ml 1695/8815 175/595 1820/9150 50/260
(19.2%) (29.4%)" (19.9%) (19.2%)
Prior PCI 1096/8815 96/595 (16.1%)* 1161/9150 31/260
(12.4%) (12.7%) (11.9%)
Known PVD 414/8815 (4.7%) 53/595 (8.9%)* 442/9150 25/260
(4.8%) (9.6%)T
Prior stroke 261/8815 (3.0%) | 34/505 (5.7%)" 283/9150 12/260 (4.6%)
(3.1%)
Prior CABG 446/8815 (5.1%) | 55/595 (9.2%6)" 484/9150 17/260 (6.5%)
(5.3%)
Prior CHF 260/8815 (3.0%) | 49/595 (8.2%)" 289/9150 20/260
(3:2%) 7.7%)"
Creatinine clearance, mL/min | 7099/8815(80.5%) | 379/595 (63.7%)" 7308/9150 (79.9%) 1196/9150 | 1707260 (65.4%)
260 1120/8815 151/595 (13.1%) 751260
30-59 (12.7%) . 56/9150 (0.6%) 590/9150
<30 44/8815 (0.5%) (225-4%) (6.4%) (28.9%)"
Missing 552/8815 (6.3%) 0/595 8/260 (3.1%)
(3.4%) . 71260 (2.7%)"
45/595 (7.6%)
Presentation 5073/8815 317/595 5252/9150 (57.4%) 3194/9150 | 138/260 (53.1%)
Stable angina (57.6%) (53.3%)* (34.9%) 101/260
NSTEACS 3077/8815 518/595 704/9150 (38.9%)
STEMI (34.9%) (36.69%)" (7.7%) 21/260 (8.1%)
o .
665/8315 (7.5%) | D
(10.1%)*
Stent 3934/8815 301/595 4126/9150 109/260
C-SES (44.6%) (50.6%)" (45.1%) (41.9%)
E-ZES 4881/8815 294/595 5024/9150 151/260
0, 0, 0,
(55.4%) (49.4%)" (54.9%) (58.1%)
Left main PCI 103/8815 (12%) | 13/595 (2.29%)" 110/9150 6/260 (2.3%)
(1.2%)
Lesion length 3823/8809 299/595 4007/9150 115/259
> 18 mm (43.4%) (50.3%)" (43.8%) (44.4%)
Stent length 31.1+20.6 35.4 +24.2% 31.3+2038 32.1+£233
Vessel diameter 3500/8808 278/595 3677/9144 101/259
<2.75 mm (39.7%) 46.7%)" (40.2%) (39.0%)
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No ischemic event | Ischemic event No bleeding Bleeding event
(n=8815) (n=595) event (n=9150) (n=260)
Bifurcation 1854/8814 140/595 1939/9150 55/259
(21.0%) (23.5%) (21.2%) (21.2%)
Multivessel PCI 1648/8815 145/595 1751/9150 42/260
(18.7%) (4.4%)" (19.1%) (16.2%)
SVG PCI 27/8815 (0.3%) 71595 (1.2%)" 33/9150 (0.4%) 1/260 (0.4%)
In-stent restenosis 124/8815 (1.4%) | 6/595 (1.0%) 124/9150 (1.4%) 6/260 (2.3%)
Stent number 84/8815 (0.9%) 9/595 (1_5%)* 86/9150 (0.9%) 7/260 (2_7%)1'
‘i ?51{?;{35;15 286/595 ?38335{%50 144/260
J70 * .070
2 2270/8815 (48. /1%) 2386/9150 (55/’-4%)T
3 (25.8%) 185/595 26.19%) 69/260
1270/8815 (31.1%) 1345/9150 (26.5%)1
(14.4%) 115/595 (14.7%) 40/260
(19.3%)" (15.4%)

*
p<0.05 for the comparison of no ischemic event vs. ischemic event

+

p<0.05 for the comparison of no bleeding event vs. bleeding event

BMI, body-mass index; MI, myocardial infarction; PCI, percutaneous coronary intervention; PVD, peripheral vascular disease; CABG, coronary
artery bypass graft surgery; CHF, congestive heart failure; NSTEACS, non-ST elevation acute coronary syndrome; STEMI, ST elevation
myocardial infarction; SVG, saphenous vein graft; C-SES, Cypher sirolimus eluting stent; E-ZES, Endeavor zotarolimus eluting stent.
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Clinical outcomes and temporal trends.
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Event Rate
Event Overall 0-30 days | Month 1-12 | 12 month -4 year
ISCHEMIC ENDPOINT
Cardiovascular death, non-periprocedural myocardial infarction or definite/ 1.64%l/yr | 10.76%/yr 1.42%l/yr 1.44%l/yr
probable stent thrombosis 0.14%/mo | 0.90%/mo 0.12%/mo 0.12%/mo
(651%)" | (0.89%)" | (1.20%)" (4.40%)"
Cardiovascular death 0.91%l/yr 5.24%lyr 0.82%l/yr 0.88%l/yr
0.08%/mo | 0.44%/mo 0.07%/mo 0.07%/mo
(369%) | (0.44%)* | (0.75%)" (2.72%)*
Non-periprocedural myocardial infarction 0.87%lyr 5.24%lyr 1.10%/yr 0.69%/yr
0.07%/mo | 0.44%/mo 0.09%/mo 0.06%/mo
/ / /] /]
(352%)" | (0.44%)* | (1.00%)* (2.11%)*
Definite/probable stent thrombosis 0.51%l/yr
0.04%/mo
(2.06%)™
Acute 34.45%/yr N/A N/A
2.87%/mo
(0.10%)"
Subacute 8.47%lyr N/A N/A
0.71%/mo
(0.68%)*
Late N/A 0.31%l/yr N/A
0.03%/mo
(0.29%)"
Very late N/A N/A 0.37%l/yr
0.03%/mo
(1.14%)"
BLEEDING ENDPOINT
GUSTO Moderate/Severe bleeding 0.75%lyr 8.19%/yr 1.08%/yr 0.44%lyr
0.06%/mo | 0.68%/mo 0.09%/mo 0.04%/mo
(3.03%)" | (0.68%)" (0.98%)" (1.36%)"
Moderate 0.40%/yr | 2.94%lyr 0.64%lyr 0.26%l/yr
0.03%/mo | 0.24%/mo 0.05%/mo 0.02%/mo
(1.64%)" | (0.24%)* | (0.59%)* (0.82%)"
Severe 0.34%l/yr 5.24%lyr 0.57%l/yr 0.17%l/yr
0.03%/mo | 0.44%/mo 0.05%/mo 0.01%/mo
(1.39%)" | (0.44%)* | (0.52%)" (0.54%)"

*

Absolute rate
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Table 3

Multivariable predictors for ischemic and bleeding endpoints

| ISCHEMIC ENDPOINT | BLEEDING ENDPOINT

| Optimism-corrected odds ratio | 95% confidence interval | Optimism-corrected odds ratio | 95% confidence interval

Age, per 10 years | 1.37 | 1.25-1.50 | 1.38 | 1.22 -1.56
Male | 1.36 | 1.12-1.66 | - | -
BMI, per kg/m? | 1.03 | 1.01-1.04 | - | _
Active smoking | 1.49 | 1.22-181 | 1.34 | 1.03-1.75
Diabetes mellitus | 1.77 | 1.50 -2.09 | 1.24 | 1.00 - 1.55
Prior M1 | 147 | 1.23-1.76 | - | -
Prior CABG | 141 | 1.06-1.87 | - | -
Prior CHF | 1.75 | 1.27-2.39 | 1.73 | 1.15-2.60
Creatinine clearance, mL/min

260 Reference Reference Reference Reference

30-59 1.93 1.55-2.41 1.61 1.23-211

<30 5.41 3.14-9.32 2.79 1.43-5.41

Missing 1.61 1.19-2.18 0.56 0.30-1.07
Presentation

Stable angina Reference Reference - -

NSTEACS 114 0.96 - 1.35

STEMI 1.71 1.29-2.26
Zotarolimus-eluting stent | 0.80 | 0.68-0.93 | - | -
Total stent length, per 10 mm | 1.07 | 1.03-1.10 | - | -

BMI, body-mass index; MI, myocardial infarction; CABG, coronary artery bypass graft surgery; CHF, congestive heart failure; NSTEACS, non-
ST elevation acute coronary syndrome; STEMI, ST elevation myocardial infarction
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Table 4

Characteristics of subgroup with greater bleeding than ischemic risk.

Characetristics

Bleeding Risk >Ischemic Risk

Ischemic Risk =

(n=294) Bleeding Risk (n =9112)
Age (years), mean+SD | 64.5+10.1 | 62.3+£10.6
BMI (kg/m?), mean+SD | 24.8+35 | 28.2447
Male | 2.4% | 78.5%
Diabetes | 0.3% | 29.0%
Smoking | 10.9% | 25.1%
Prior M1 | 0% | 20.5%
Prior CABG | 0% | 5.5%
Prior CHF | 0.7% | 3.4%
Creatinine clearance
> 60 mL/min 85.7% 79.3%
30-59 mL/min 14.3% 13.5%
< 30 mL/min 0% 0.7%
Missing 0% 6.5%
Presentation
Stable 79.6% 56.6%
NSTEACS 20.4% 35.5%
STEMI 0% 7.9%
Total stent length (mm), mean+SD 19.4+8.1 31.7+£19.4
Drug-eluting stent used | |
E-ZES | 91.2% | 53.8%
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BMI, body-mass index; MI, myocardial infarction; CABG, coronary artery bypass graft surgery; CHF, congestive heart failure; NSTEACS, non-

ST elevation acute coronary syndrome; STEMI, ST elevation myocardial infarction, E-ZES, Endeavor zotarolimus eluting stent
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