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Sex difference in clinical outcomes of Chinese patients with atrial 
fibrillation and coronary stenting according to age

Introduction

Coronary artery disease (CAD) and atrial fibrillation (AF) are 
the most common heart diseases in hospitalized patients. These 
two conditions may coexist in the same patient as both have 
many common risk factors. Approximately, 4.5%–12.3% of pa-
tients undergoing percutaneous coronary intervention (PCI) had 
AF (1-5). In a Japanese cohort, about 1% of AF patients under-
went PCI annually, with the incidence increasing with more risk 
factors (6). In recent years, patients with AF and coronary stent-

ing have intrigued cardiologists due to their worse prognosis and 
controversy over the optimal antithrombotic strategy (1-4).

CAD and AF affect men and women differently. Women had 
a 10-year delayed onset of CAD. Young women with premature 
CAD had a distinctive risk profile and pathophysiology from men 
(7, 8), and the sex differences narrowed with increasing age. 
Controversy remains whether sex differences still exist in the 
prognosis of patients undergoing PCI in the current era, even 
in large national registries (9-11). Ischemic stroke and systemic 
thromboembolism seemed to occur more frequently in women 
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than men with AF, as evidenced by CHA2DS2–VASc score. There-
fore, sex differences might exist in the clinical outcomes of pa-
tients with AF undergoing PCI, and should be vigilantly assessed 
according to age, due to profound interaction between age and 
sex. In this multicenter study, we aimed to illustrate the clinical 
features of a Chinese cohort with AF and coronary stenting ac-
cording to age and sex and evaluate whether sex independently 
affected mortality and major adverse cardiovascular events of 
this population.

Methods

We enrolled patients with concomitant CAD and nonvalvular 
AF who underwent PCI with stenting between January 2010 and 
June 2015 in 12 hospitals of Beijing, China. The enrolled patients 
should have been previously diagnosed as AF in any specialized 
medical institution, or have AF recorded on electrocardiogram 
(ECG) or ambulatory monitoring before PCI. Patients who had 
AF initially detected after PCI were excluded. In this study, we 
did not include patients with ST-segment elevation myocardial 
infarction (MI), because (1) new-onset AF might occur in this 
situation and usually resolved before discharge; (2) the patho-
genesis of the transient AF could be the result of atrial infarction 
in the situation of inferior MI, or related to circulatory collapse 
due to massive MI. Patients’ clinical data, including risk factors, 
past history, blood tests, clinical diagnosis, AF type, PCI informa-
tion, and use of medication, were collected. All patients were 
followed up either in the outpatient departments or by telephone. 
Each death was confirmed with the National Demographic Reg-
istry. We stratified eligible patients according to their ages (<65 
and ≥65 years) and compared the clinical characteristics and 
outcomes between men and women.

Creatinine clearance for each patient was calculated with 
the Cockcroft–Gault equation. Chronic kidney disease (CKD) 
was defined as moderate-to-severe renal dysfunction with esti-
mated creatinine clearance of <60 mL/min/. Heart failure denot-
ed symptomatic heart failure and/or a reduced left ventricular 
ejection fraction <50%. We defined the major adverse cardiac/
cerebrovascular events (MACCE) as a composite of all-cause 
death, nonfatal MI, repeat revascularization, ischemic stroke, 
and peripheral artery thromboembolism. Bleeding events were 
assessed with the use of Bleeding Academic Research Consor-
tium (BARC) criteria, and grade 2 or higher was considered as a 
major bleeding event.

The study was conducted in accordance with the ethical 
guidelines in the Declaration of Helsinki. The study protocol was 
approved by the Ethics Committee of the institution. All patients 
had given written informed consents to participate in the study.

Statistical analysis was performed using IBM SPSS Statis-
tics version 20.0. Normality test was done to know the distribu-
tion of continuous variables. Normally distributed continuous 
variables were expressed as mean and standard deviation and 

compared with independent samples t test; non-normally dis-
tributed continuous variables were presented as median (inter-
quartile range) and compared with the Mann–Whitney U test. 
Categorical variables were presented as numbers (percentage) 
and compared with Pearson’s chi-square or Fisher’s exact test. 
Cox’s proportional hazards regression model was adopted to 
correct the baseline imbalances between men and women. Haz-
ard ratio (HR) with its 95% confidence interval (CI) was calcu-
lated to determine the effect of covariates on clinical outcomes. 
A two-sided p-value <0.05 was considered to be statistically 
significant.

Results

A total of 2.146 patients (1,540 men and 606 women) with a 
mean age of 66.6±9.4 years were included in the study. Table 1 
showed the baseline clinical characteristics of the cohort ac-
cording to age and sex. It was seen that women included in the 
study were older, had higher prevalence of hypertension, diabe-
tes, CKD, and anemia, but were less likely to be current smok-
ers compared to men. The sex differences were evident both in 
young and old populations, and more prominent in the elderly. 
Highest prevalence of hypertension and CKD was found among 
women >65 years with lowest mean estimated creatinine clear-
ance among different age–sex groups.

Prevalence of non-ST-segment elevation MI, paroxysmal AF, 
heart failure, and multivessel stenting, irrespective of age, were 
found to be similar in men and women. All patients were treated 
with drug-eluting stents. Dual antiplatelet therapy was the domi-
nant antithrombotic strategy in both sexes. There was signifi-
cantly lesser use of statins among women >65 years than men.

The mean follow-up duration was 39.7±18.3 months. Complete 
follow-up data were obtained from 95.1% (women 94.6% vs. men 
95.3%, p=0.497) of the study population. The total mortality during 

Figure 1. Kaplan–Meier survival analysis between men and women
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follow-up was 8.3% with two in-hospital deaths (0.10%). Table 2 
compared the clinical outcomes between men and women after 
PCI. Overall, women had a significantly higher incidence of all-
cause death (Fig. 1) and MI but were less likely to receive repeat 
revascularization. There was no significant sex difference in 
ischemic stroke, systemic thromboembolism, MACCE, and major 
bleeding. Women younger than 65 years had a remarkably higher 
mortality and a significantly lower rate of repeat revasculariza-
tion than men. No significant difference was observed between 
men and women with respect to death, ischemic events, and 
major bleeding complications in older population.

Univariate analysis on mortality suggested that HR for 
women younger than 65 years was 2.15 (95% CI: 1.16–3.98). Af-
ter multivariate regression analysis with adjustment of baseline 
imbalance, female remained to be an independent predictor 
for all-cause death (HR=2.03, 95% CI: 1.09–3.79, p=0.025), along 
with heart failure (HR=3.64, 95% CI: 2.02–6.57, p<0.001) and CKD 
(HR=2.46, 95% CI: 1.09–5.57, p=0.031). The only independent risk 
factors for mortality were heart failure (HR=2.05, 95% CI: 1.37–
3.08, p=0.001) and CKD (HR=2.32, 95% CI: 1.61–3.35, p<0.001) for 
older patients.

Discussion

This multicenter observational study demonstrated that Chi-
nese women with AF and coronary stenting had a different clini-
cal profile than men, and this sex difference was evident in both 
younger and older patients. However, no significant sex differenc-
es were found with respect to ischemic stroke, MACCE, and major 
bleeding during the follow-up period. The sex difference in mortal-
ity was related to age. Female gender was independently associ-
ated with increased mortality only in those younger than 65 years.

Our Chinese cohort with AF and coronary stenting were 
older (66.6±9.4 years vs. 61.7±11.4 years) and had an increased 

prevalence of hypertension (74.7% vs. 60.2%), diabetes (31.8% vs. 
21.8%), and CKD (22.3% vs. 13.1%) compared to the study popu-
lation of a multicenter PCI registry in China (12). This finding was 
in agreement with literatures from western countries, in which 
relative to those without a history of AF, AF patients undergoing 
PCI often had an advanced age and were more likely to have 
comorbidities such as hypertension, diabetes, congestive heart 
failure, or renal insufficiency (2-4). The difference reflected the 
phenomenon that AF usually occurred with aging and accumu-
lating risk factors.

The vast majority of our study population had paroxysmal AF 
who did not receive oral anticoagulants. There seemed to be a 
relatively lower AF burden with less detrimental effects in our 
cohort. However, the indication for anticoagulation was dictated 
by CHADS2 or CHA2DS2–VASc score. Our cohort had a relatively 
lower CHADS2 (1.7±1.2 vs. 2.5±1.3), CHA2DS2–VASc (3.6±1.5 vs. 
4.0±1.6), and incidence of ischemic stroke (3.6% vs.4.7%) than a 
Japanese cohort, in which 69.4% were men and 54.8% received 
oral anticoagulants (1). These differences could result from much 
younger ages (66.6±9.4 years vs. 75.7±7.6 years) in our study, be-
cause a comparable incidence of ischemic stroke (4.7%) was 
observed among patients older than 65 years. Although clinical 
outcomes of most studies favored oral anticoagulants in AF pa-
tients undergoing PCI, anticoagulants were inadequately used 
in real-world clinical practice. In a German study, only 26.8% of 
patients with CHADS2 score of 2 or more received vitamin-K an-
tagonists in any combination (4). However, no significant differ-
ence was noted in ischemic stroke or transient ischemic attack 
whether or not patients received warfarin (1.4% vs. 1.7%) (4).

Dual antiplatelet therapy was used predominantly in our 
Chinese cohort irrespective of estimated thrombotic and bleed-
ing risks. This finding reflected the current situation on anti-
thrombotic therapy in patients with AF and coronary stenting in 
China, and contrasted with previous observational studies from 
other countries, in which warfarin or novel oral anticoagulants 

Table 2. Clinical outcomes after PCI according to age and sex

   Age <65 years   Age ≥65 years   Total

  Men Women P-value Men Women P-value Men Women P-value
  (n=695) (n=125)  (n=772) (n=448)  (n=1467) (n=573)

Death, n (%) 37 (5.3) 14 (11.2) 0.012 68 (8.8) 50 (11.2) 0.180 105 (7.2) 64 (11.2) 0.003
Myocardial infarction, n (%) 2 (0.3) 2 (1.6) 0.112 6 (0.8) 9 (2.0) 0.60 8 (0.5) 11 (1.9) 0.004
Target vessel revascularization, n (%) 44 (6.3) 2 (1.6) 0.034 32 (4.1) 13 (2.9) 0.267 76 (5.2) 15 (2.6) 0.012
Ischemic stroke, n (%) 14 (2.0) 2 (1.6) 1.000 36 (4.7) 21 (4.7) 0.985 50 (3.4) 23 (4.0) 0.508
Systemic thromboembolism, n (%) 14 (2.0) 2 (1.6) 1.000 37 (4.8) 24 (5.4) 0.663 51 (3.5) 26 (4.5) 0.258
MACCE, n (%) 94 (13.5) 18 (14.4) 0.793 132 (17.1) 85 (19.0) 0.409 226 (15.4) 103 (18.0) 0.156
Major bleeding, n (%) 22 (3.2) 3 (2.4) 0.861 24 (3.1) 11 (2.5) 0.510 46 (3.1) 14 (2.4) 0.406
 BARC grade 2, n (%) 14 (2.0) 2 (1.6) 1.000 14 (1.8) 8 (1.8) 0.972 28 (1.9) 10 (1.7) 0.806
 BARC grade ≥3, n (%) 8 (1.2) 1 (0.8) 1.000 10 (1.3) 3 (0.7) 0.461 18 (1.2) 4 (0.7) 0.299

BARC - Bleeding Academic Research Consortium criteria; MACCE - major adverse cardiac/cerebrovascular events; PCI - percutaneous coronary intervention
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(NOAC)-based therapy was the preferred antithrombotic strat-
egy in AF patients undergoing PCI (13, 14). As NOAC were not 
covered by the Beijing medical insurance system, therefore 
were not widely used in China during the study period. Before 
the advent of NOAC, warfarin was used as an effective agent to 
reduce cerebral thromboembolic risk in this population (15-17). 
However, it was inadequately used 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 (18). The most common reasons for 
the inadequate anticoagulation were patient’s unwillingness to 
receive regular international normalized ratio monitoring (43.0%) 
and concern of high risk of bleeding (33.3%) (18). Another pos-
sible reason in this study population might be the concern of 
many Chinese cardiologists about the risk of excessive bleed-
ing after coronary stenting when warfarin was combined with 
antiplatelet agents.

As with other studies searching patients with or without AF 
undergoing PCI, women were on average 5 years older and had 
more comorbidities than men in our study (9, 19, 20). Most of 
the previous studies indicated that women undergoing PCI had 
comparable prognosis with their male counterparts after ad-
justment of baseline imbalance (19, 21-23). However, a recent 
analysis on United States’ national PCI cohort of 6.6 million 
patients demonstrated that women had a higher in-hospital 
mortality not fully accounted for by baseline comorbidities (9). 
Another analysis on the British–Swedish national PCI registry 
also suggested that female gender was an independent predic-
tor of all-cause mortality at 30 days and 1 year (11). Propen-
sity matching or multivariate regression analysis showed that 
women were more commonly suffered from ischemic events 
than men following PCI, including cardiac death, MI, stroke, 
and repeat revascularization (24, 25). 

In view of potential interaction between age and sex, we 
believed sex difference should be evaluated according to age. 
In our study, women with AF and coronary stenting had shown 
a higher incidence of all-cause mortality and MI than men. Fe-
male gender was independently associated with mortality only 
in the younger population, however, the difference diminished 
after adjustment of baseline imbalance in the elderly. This find-
ing was in agreement with a previous study conducted on pa-
tients of premature CAD (≤40 years), which suggested female 
gender was the only independent predictor of 1-year mortality 
or nonfatal MI following PCI (8). The National Heart, Lung, and 
Blood Institute Dynamic Registry also demonstrated that women 
younger than 50 years were at an increased risk of ischemia and 
revascularization compared with men at 5-year follow-up with 
PCI, however, clinical outcomes were found similar between 
older women and men (26).

In contrast to other studies, young women were less likely to 
undergo repeat revascularization than men in our study. The rea-
son for the increased mortality and lower revascularization rate 
in younger women was unknown. This finding might be reason 

why younger Chinese women were usually reluctant to undergo 
repeated invasive procedures and prolonged antithrombotic 
therapy in clinical practice despite having more comorbidities 
and higher risk of death. Men were found to be smoking at the 
time of PCI, and often unwilling or failed to quit smoking after the 
procedure. Smoking increased the risk of atherosclerotic burden 
and repeat revascularization. Thus, we considered that the sex 
difference per se might not be a biological or physiological dif-
ference but a recognition disparity of the disease between men 
and women. If this was the case, education on the potential risk 
during every consultation with cardiologists would help to elimi-
nate the difference and improve the prognosis in both men and 
women. Further research is needed to carry out a systematic 
investigation on this issue.

A recent retrospective analysis suggested that only a minor-
ity of deaths were cardiac (33.8% in women, 38.0% in men) in 
the contemporary era of PCI (19). In our study, only 72 of the 169 
deaths had a clear cause recorded. The most common cause of 
death was cardiac (55.6%) with 12 cases (16.7%) from acute MI. 
Other causes of death were reported to be sepsis with circu-
latory collapse (11.1%), ischemic stroke (5.6%), major bleeding 
(6.9%), hemorrhagic stroke (5.6%), renal failure (2.8%), malignan-
cy (2.8%), accident (2.8%), and others (8.3%).

Few studies have investigated the potential risk factors in 
patients with AF undergoing PCI. Traditional risk scoring sys-
tems showed limited predictive ability for adverse cardiovas-
cular events (27). In this study, we identified heart failure and 
CKD as independent predictors of death in both younger and 
older patients. Renal dysfunction was independently associ-
ated with 1-year all-cause mortality and MACCE in patients with 
AF referred for PCI in the AFCAS (Atrial Fibrillation undergoing 
Coronary Artery Stenting) registry (28). One possible explanation 
is that CKD is often associated with other traditional cardiovas-
cular risk factors. However, CKD per se disorders many aspects 
of the thrombotic process and complicates the metabolism of 
many cardiovascular drugs (29). Renal dysfunction promotes 
inflammation and activates neurohormonal signaling pathways, 
including sympathetic nervous and renin-angiotensin-aldoste-
rone system. These pathophysiologic changes induce ischemia, 
myocardial dysfunction, and end-organ injury.

Study limitations
There are some limitations to this study. This study was not 

prospectively designed to assess the long-term prognosis of pa-
tients with AF and coronary stenting, and the data utilized for 
analysis were derived from 12 hospitals in Beijing. As with all 
studies involving multicenter databases and registries, there 
was no audit of data quality and precision. As an inherent na-
ture of retrospective studies, some demographic and clinical 
information might be missing. We looked up the National De-
mographic Registry for the possible cause of death. The cause 
of death was missing, unclear, or inaccurate for a considerable 
number of patients in the registry. Thus, we could not discrimi-
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nate cardiac from noncardiac death. All patients were treated 
with drug-eluting stents. As the stents came from many different 
manufactures and were coated with different drugs, these might 
influence clinical outcomes. The choice of stents and antithrom-
botic regimens was totally at the treating physician’s discretion. 
However, this “real-world” nature is the strength of our study.

Conclusion

Chinese women with AF and who underwent coronary stent-
ing were older and had higher prevalence of hypertension, 
diabetes, CKD, and anemia compared to men. No significant 
sex differences were noted with respect to death, ischemic, 
and bleeding events in the elderly patients (≥65 years). Women 
younger than 65 years had a higher adjusted mortality but a lower 
revascularization rate compared to men following PCI. Whether 
it was a biological difference or a recognition disparity of the 
disease between men and women needs further investigation.
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