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ABSTRACT

OBJECTIVES This study sought to evaluate: 1) the effect of impaired renal function on long-term clinical outcomes

in women undergoing percutaneous coronary intervention (PCI) with drug-eluting stent (DES); and 2) the safety and

efficacy of new-generation compared with early-generation DES in women with chronic kidney disease (CKD).

BACKGROUND The prevalence and effect of CKD in women undergoing PCI with DES is unclear.

METHODS We pooled patient-level data for women enrolled in 26 randomized trials. The study population was

categorized by creatinine clearance (CrCl) <45 ml/min, 45 to 59 ml/min, and $60 ml/min. The primary endpoint was the

3-year rate of major adverse cardiovascular events (MACE). Participants for whom baseline creatinine was missing were

excluded from the analysis.

RESULTS Of 4,217 women included in the pooled cohort treated with DES and for whom serum creatinine was available,

603 (14%) had a CrCl <45 ml/min, 811 (19%) had a CrCl 45 to 59 ml/min, and 2,803 (66%) had a CrCl $60 ml/min.

A significant stepwise gradient in risk for MACE was observed with worsening renal function (26.6% vs. 15.8% vs. 12.9%;

p < 0.01). Following multivariable adjustment, CrCl <45 ml/min was independently associated with a higher risk of MACE

(adjusted hazard ratio: 1.56; 95% confidence interval: 1.23 to 1.98) and all-cause mortality (adjusted hazard ratio: 2.67; 95%

confidence interval: 1.85 to 3.85). Compared with older-generation DES, the use of newer-generation DES was associated

with a reduction in the risk of cardiac death, myocardial infarction, or stent thrombosis in women with CKD. The effect of

new-generation DES on outcomes was uniform, between women with or without CKD, without evidence of interaction.

CONCLUSIONS Among women undergoing PCI with DES, CKD is a common comorbidity associated with a strong and

independent risk for MACE that is durable over 3 years. The benefits of newer-generation DES are uniform in women with

or without CKD. (J Am Coll Cardiol Intv 2016;9:28–38) © 2016 by the American College of Cardiology Foundation.
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A mong patients with coronary artery disease
(CAD) undergoing percutaneous coronary
intervention (PCI), the presence of even

mild chronic kidney disease (CKD) is associated with
a strong and independent risk for adverse cardiovas-
cular events (1–4). Moreover, several studies suggest
that the safety and efficacy of drug-eluting stent
(DES) implantation may be attenuated in the setting
of renal dysfunction (5,6). Possible mechanistic link-
ages between CKD and cardiovascular risk after PCI
include accelerated atherosclerosis within and
outside of the stented vascular segment and a pro-
inflammatory milieu (7). Moreover, enhanced blood

thrombogenicity related to renal dysfunction in-
creases risk for myocardial infarction (MI) and stent
thrombosis (ST) in patients with CKD (7–9).
Impaired renal function is also a common comorbid-
ity among women undergoing PCI and may be a
contributor to post-PCI risk in female patients

(4,10,11). However, data on clinical out-
comes associated with DES implantation in
women with CKD are scarce as a result of
their restricted inclusion in randomized
controlled trials (RCTs).

In 2011, the Food and Drug Administra-
tion issued guidance for assessing sex dis-
parities in RCTs evaluating medical devices
(12). In response, the Society for Cardio-
vascular Angiography and Interventions’
Women in Innovation Initiative convened
the Gender Data Forum to discuss the out-
comes of DES in women, leading to the
performance of an individual patient-level
data pooled analysis from available ran-
domized trials of DES. The safety and efficacy of
DES in women have been previously reported (13).
Accordingly, we sought to evaluate, by pooling
patient-level data from RCTs, the prognostic effect
of various degrees of impaired renal function in
women undergoing PCI with DES and the safety and
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AB BR E V I A T I O N S

AND ACRONYM S

CAD = coronary artery disease

CKD = chronic kidney disease

CrCl = creatinine clearance

DES = drug-eluting stent(s)

MI = myocardial infarction

PCI = percutaneous coronary

intervention

RCT = randomized controlled

trial

ST = stent thrombosis

TLR = target lesion

revascularization
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