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Introduction
Approximately 4.5%-12.3% of patients undergoing percu-

taneous coronary intervention (PCI) have atrial fibrillation (AF) 
[1-5]. These patients had an increased mortality, thrombotic risk 
and bleeding complications compared with those without AF, even 
after adjustment for covariate factors [1-4]. Risk stratification for 
this specific population could help identify those at increased risk 
and guide antithrombotic strategies. However, some observation 

 
al studies investigating traditional risk scoring systems such as 
CHA2DS2-VASc and GRACE scores only showed the limited predic-
tive ability for future adverse events [6]. Chronic kidney disease 
(CKD), usually defined as significantly decreased glomerular filtra-
tion rate or creatinine clearance, often accompanies many cardiac 
diseases and is not an infrequent co-morbidity in patients with AF 
and coronary stenting [4]. CKD is often associated with other tradi-
tional risk factors for worse cardiovascular outcomes (e.g., diabe-
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Background: The effect of chronic kidney disease (CKD) on the long-term prognosis of patients with atrial fibrillation (AF) undergoing coronary 
stenting was less studied. 

Methods: We enrolled 2,511 patients with nonvalvular AF undergoing coronary stenting between January 2010 and June 2015 from 12 
hospitals in Beijing, China.

Results: 22.9% had CKD (creatinine clearance <60ml/min). Compared to those with preserved renal function, patients with CKD were older, 
and had the higher prevalence of women, hypertension, previous ischemic stroke, cardiac dysfunction, and anemia. All patients were treated with 
drug-eluting stents. Dual antiplatelet therapy was the dominant antithrombotic strategy in both groups (96.0% vs. 93.9%, P=0.054). The follow-up 
duration was 39.5±18.6 months. Complete follow-up data was obtained for 95.3% of this cohort. CKD group had higher incidences of death (19.0% 
vs. 6.9%, P<0.001), ischemic stroke (5.5% vs. 3.3%, P=0.020), MACCE (a composite of all-cause death, non-fatal myocardial infarction, target vessel 
revascularization, ischemic stroke and arterial thromboembolism, 28.2% vs. 14.7%, P<0.001) and Bleeding Academic Research Consortium (BARC) 
≥ grade 3 (2.4% vs. 0.8%, P=0.003). No significant difference was noted with regard to myocardial infarction and target vessel revascularization. Cox 
multivariate regression identified CKD as an independent risk factor for all-cause death (Hazard ratio [HR]: 1.85, 95%CI: 1.37-2.50), MACCE (HR: 
1.56, 95%CI: 1.25-1.96) and BARC ≥3 bleeding (HR: 3.14, 95%CI: 1.49-6.61), but not for ischemic stroke (HR: 1.10, 95%CI: 0.67-1.79). 

Conclusion: CKD was independently associated with poor long-term prognosis except for ischemic stroke in patients with AF and coronary 
stenting.
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tes). However, CKD per se disorders many aspects of the thrombotic 
process, and complicates the metabolism of many cardiovascular 
drugs. In this study, we aim to evaluate whether CKD independent-
ly affects the clinical outcomes (including death, thromboembolic 
events and bleeding complications) of patients with AF undergoing 
coronary stenting. 

Methods
We enrolled all patients with concomitant coronary heart 

disease and previously documented nonvalvular AF who 
underwent PCI with stenting between January 2010 and June 2015 
in 12 hospitals of Beijing, China. We calculated creatinine clearance 
for each patient with the Cockcroft-Gault equation. Exclusion 
criteria were history of intracranial bleeding; cardiogenic shock; 
peptic ulcer; thrombo cytopenia (platelet concentration lower 
than 50×10⁹/L); major bleeding (according to the Thrombolysis in 
Myocardial Infarction [TIMI] criteria) in the past 12 months ;cancer 
in any organ and severe lung/liver disease All eligible patients were 
divided into two groups according to their renal function: 

1)	 CKD group, with creatinine clearance <60ml/min; and

2)	 non-CKD group, ≥60ml/min. 

All patients were followed up in the outpatient departments 
or by telephone. Each death was confirmed with the National 
Demographic Registry. We defined the major adverse cardiac/
cerebrovascular events (MACCE) as a composite of all-cause death, 
non-fatal myocardial infarction, target vessel revascularization, 
ischemic stroke and other peripheral artery thromboembolism. We 
graded bleeding events according to Bleeding Academic Research 
Consortium (BARC) criteria, and regarded grade 2 or higher as a 
major bleeding event. We also noted occurrence of either MACCE 
or any major bleeding complication as a combined endpoint. The 
study was conducted in accordance with the ethical guidelines of 
the Declaration of Helsinki. The ethics committee of our center 
approved the study protocol, and all patients gave informed 
written consent to participate in the study. The statistical analysis 
was performed with SPSS version 15.0 (Chicago, IL, USA). We used 
2-independent-sample t-test, χ2 or Fisher exact test for comparison 
between patients with impaired and preserved renal function. The 
Hazard ratio (HR) was calculated as a measure of strength for the 
impact of renal dysfunction on clinical outcomes. Multivariate Cox 
proportional hazard regression was used to correct for baseline 
imbalances between the two groups. A two-sided P value of less 
than 0.05 was considered to be statistically significant.

Results
A total of 2,511 patients were included in the study with a mean 

age of 66.6±9.6 years and CKD in 576 (22.9%) patients. The clinical 
characteristics at baseline according to renal function. Compared to 
those with preserved renal function, patients with CKD were older, 
and had the higher prevalence of women, hypertension, previous 
ischemic stroke and anemia, but were less likely to be current 
smokers. An insignificantly greater prevalence of acute ST-segment 
elevation myocardial infarction and multivessel stenting was noted 
in the CKD group. All patients were treated with drug-eluting stents. 
Cardiac dysfunction, manifested as symptomatic heart failure or a 

reduced left ventricular ejection fraction of less than 50%, was also 
more common in the CKD group. Patients in the CKD group had 
significantly higher CHA2DS2-VASc, HAS-BLED and GRACE scores 
than those with preserved renal function. Dual antiplatelet therapy 
was the dominant antithrombotic strategy in both populations, 
although CKD group had marginally greater use of dual antiplatelet 
and less use of triple therapy. Additionally, a small but significant 
difference also existed with respect to ß receptor blocker, statins 
and proton-pump inhibitor use. The mean follow-up duration 
was 39.5±18.6 months. Complete follow-up data was obtained for 
95.3% (94.3% in CKD group and 95.7% in non-CKD group) of the 
study population. 

A total of 230 (9.6%) patients died after PCI, and the incidence 
was 0.6% for myocardial infarction, 4.7% for target vessel 
revascularization, 3.8% for ischemic stroke and 17.8% for MACCE. 
Major bleeding occurred in 72 (3.0%) patients, with an incidence 
of 1.8% for BARC grade 2 and 1.2% for BARC grade 3 or higher. 
Compared the clinical outcomes after PCI between the two groups. 
CKD group had a significantly higher incidence of death, ischemic 
stroke and MACCE. No significant difference was noted with regard 
to myocardial infarction and target vessel revascularization. A 
trend towards more major bleeding events was observed in CKD 
group, and the difference achieved significance at BARC grade 3 
or higher. The incidence of the combined endpoint of MACCE and 
major bleeding was also significantly higher in the CKD group. After 
multivariate Cox regression, CKD remained an independent risk 
factor for all-cause death (HR: 1.85, 95%CI: 1.37-2.50), MACCE (HR: 
1.56, 95%CI: 1.25-1.96), major bleeding (HR: 1.69, 95%CI: 1.03-
2.78), BARC grade 3 or higher bleeding (HR: 3.14, 95%CI: 1.49-6.61) 
and the combined endpoint (HR: 1.52, 95%CI: 1.23-1.88). However, 
its association with ischemic stroke (HR: 1.07, 95%CI: 0.65-1.75) 
was non-significant after correction for baseline imbalances. 

Discussion
This multicenter observational study showed patients with 

CKD had adverse clinical outcomes compared to those with 
preserved renal function during a mean follow-up period of 40 
months. Multivariate analysis identified CKD as an independent 
risk factor for all-cause death, MACCE and major bleeding events. In 
recent years, patients with AF and coronary stenting have appealed 
to cardiologists due to their worse prognosis and controversy over 
the optimal antithrombotic strategy. Relative to those without 
a history of AF, AF patients undergoing coronary stenting often 
had an advanced age and were more likely to have co-morbidities 
such as hypertension, diabetes, congestive heart failure or renal 
insufficiency [2-4]. In our study, the cohort were older (66.6±9.6 vs. 
61.7±11.4 years) and had an increased prevalence of hypertension 
(73.7% vs. 60.2%), diabetes (30.5% vs. 21.8%) and CKD (22.9% 
vs. 13.1%) compared to the study population of a multicenter PCI 
registry in China [8]. The difference reflected the phenomenon that 
AF usually occurred with aging and accumulating risk factors. The 
poor clinical outcomes in this patient population were evident even 
after adjustment with other traditional risk factors [1-4]. 

However, few studies have investigated the effects of potential 
risk factors on the long-term clinical outcomes in this population 
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[6]. Renal dysfunction has been recognized as a prognostic factor 
in acute coronary syndrome irrespective of whether PCI was 
performed [8-14], and the GRACE score incorporates serum 
creatinine as a major component for risk stratification. However, its 
role in assessing the thromboembolic risk for AF patients has been 
debated. CHA2DS2-VASc score did not include renal function, while 
a large-scale study demonstrated that CKD was an independent 
risk factor for stroke in AF patients with a comparable predictive 
strength (relative risk: 1.4) to heart failure and advanced age [15]. 
Similarly, in a Chinese population with nonvalvular AF, CKD was 
moderately but significantly associated with the risk of stroke or 
transient ischemic attack after adjustment with the CHADS2 score 
(odds ratio: 1.005, 95%CI: 1.002-1.009) [16]. It was still unclear 
whether the increased thromboembolic risk found in CKD patients 
resulted from CKD itself or coexistent risk factors closely related to 
CKD. In this study, patients with CKD were older and had the higher 
prevalence of hypertension and previous ischemic stroke than those 
with preserved renal function, constituting a high-risk population 
for future cerebrovascular events (CHA2DS2-VASc score: 4.2±1.6 
vs. 2.8±1.6). However, the increased incidence of ischemic stroke 
in the CKD group (5.2% relative to 3.2% for non-CKD) proved to 
be attributable to other concomitant risk factors. In the AFCAS 
registry, renal dysfunction was independently associated with 
1-year all-cause mortality and MACCE in patients with AF referred 
for PCI [17]. 

Our study confirmed this correlation on a long-term follow-
up, and also identified CKD as an independent risk factor for 
BARC grade 2 or higher bleeding events. In addition to the adverse 
effect of concomitant risk factors, the worsened cardiovascular 
outcomes of patients with CKD can be explained with its special 
pathophysiologic pathways. Disorders of thrombosis could occur 
in CKD, including excessive thrombin generation and decreased 
platelet aggregation, therefore increasing both thrombotic and 
bleeding risks concomitantly [7]. Additionally, pharmacologically 
induced platelet antagonism can be augmented due to reduced 
renal excretion of antiplatelet agents. Renal dysfunction 
promotes inflammation and induces unopposed hyperactivation 
of neurohormonal signaling pathways (including sympathetic 
nervous system, rennin-angiotensin-aldosterone system, 
endothelin and vasopressin). All these pathophysiologic changes 
worsen ischemia, myocardial dysfunction, and end-organ injury. 
Dual antiplatelet therapy was used predominantly (94.4%) in 
this Chinese population irrespective of estimated thrombotic and 
bleeding risks. This finding contrasts with previous observational 
studies from other countries, in which warfarin based therapy 
(Triple therapy or warfarin with one antiplatelet agent) was the 
preferred antithrombotic strategy in AF patients undergoing PCI 
[18,19]. 

Although there were few large-scale clinical trials to 
recommend a superior antithrombotic regimen for patients with 
AF and coronary stenting, warfarin has been demonstrated to 
be an effective agent to reduce cerebral thromboembolic risk in 
this population [20-22]. Actually, warfarin was underused in the 
general population with AF in China. In a multicenter registry from 

50 hospitals in China, 86.2% of patients with nonvalvular AF had 
CHADS2 score ≥1, but only 42.6% were on warfarin [16]. The most 
common reasons were patient unwillingness to receive regular 
INR monitoring (43.0%) and high risk of bleeding (33.3%) [16]. 
Another possible reason for the inadequate anticoagulation in this 
study population was the concern of many Chinese cardiologists of 
in-stent thrombosis and excessive bleeding after coronary stenting 
when warfarin was used with antiplatelet agents. There are some 
limitations to this study. This study was not prospectively designed 
to assess the long-term prognosis of patients with AF and coronary 
stenting, and the data utilized for analysis was derived from 12 
hospitals in Beijing. As all studies involving multicenter databases 
and registries, there was no audit of data quality and precision. As 
an inherent nature of retrospective studies, some demographic and 
clinical information may be missing, such as body mass index. Not 
all patients had their post-procedure serum creatinine recorded, 
and therefore we were unable to determine the prevalence of 
acute kidney injury and evaluate its effect on clinical outcomes. For 
patients suspected of having died because of loss of contact for a 
period, we looked up the national demographic registry to confirm 
whether they were dead or alive. The cause of death was missing, 
unclear or inaccurate for a considerable amount of patients in the 
registry, and therefore we could not discriminate cardiac from non-
cardiac death. All patients were treated with drug-eluting stents, 
but the stents came from many different manufacturers and were 
coated with different drugs, which might exert an influence on the 
clinical outcomes. The choice of stents and antithrombotic regimens 
was totally at the treating physician’s discretion. However, this 
‘real-world’ nature is the strength of our study.

Conclusion
CKD represented 1/5 - 1/4 of patients with a history of AF 

undergoing coronary stenting, and independently predicted all-
cause death, MACCE and bleeding complication on a long-term 
follow-up. Although patients with CKD had a higher incidence of 
ischemic stroke compared to those with preserved renal function, 
this association became insignificant after adjustment with other 
covariate factors. 
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