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Abstract
Real-world data on coronary events (CE) in elderly patients with atrial fibrillation (AF) are lacking in the direct oral antico-
agulant era. This prespecified sub-analysis of the ANAFIE Registry, a prospective observational study in > 30,000 Japanese 
patients aged ≥ 75 years with non-valvular AF (NVAF), investigated CE incidence and risk factors. The incidence and risk 
factors for new-onset CE (a composite of myocardial infarction [MI] and cardiac intervention for coronary heart diseases 
other than MI), MI, and cardiac intervention for coronary heart diseases other than MI during the 2-year follow-up were 
assessed. Bleeding events in CE patients were also examined. Among 32,275 patients, the incidence rate per 100 patient-years 
was 0.48 (95% confidence interval (CI): 0.42–0.53) for CE during the 2-year follow-up, 0.20 (0.16–0.23) for MI, and 0.29 
(0.25–0.33) for cardiac intervention for coronary heart diseases other than MI; that of stroke/systemic embolism was 1.62 
(1.52–1.73). Patients with CE (n = 287) likely had lower creatinine clearance (CrCL) and higher  CHADS2 and HAS-BLED 
scores than patients without CE (n = 31,988). Significant risk factors associated with new-onset CE were male sex, systolic 
blood pressure of ≥ 130 mmHg, diabetes mellitus (glycated hemoglobin ≥ 6.0%), CE history, antiplatelet agent use, and 
CrCL < 50 mL/min. Major bleeding incidence was significantly higher in patients with new-onset CE vs without CE (odds 
ratio [95% CI], 3.35 [2.06–5.43]). In elderly patients with NVAF, CE incidence was lower than stroke/systemic embolism 
incidence. New-onset CE (vs no CE) was associated with a higher incidence of major bleeding.
Trial registration: UMIN000024006.
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Graphical Abstract

- A multicenter, prospective, observational 2-year follow-up study conducted at 1,273 sites 
across Japan between 2016 and 2020
- 32,275 elderly non-valvular atrial fibrillation patients (aged ≥75 years)
- 287 patients developed coronary events within the follow-up period

Coronary events in elderly patients with non-valvular atrial fibrillation: a 
prespecified sub-analysis of the ANAFIE Registry

APA, antiplatelet agent; CAD, coronary artery disease; CE, coronary event; CI, confidence interval; CrCL,

creatinine clearance; HbA1c, glycated hemoglobin; HR, hazard ratio; MI, myocardial infarction; SBP, systolic 

blood pressure; SEE, systemic embolic event. 

Risk factors for CE

Risk factors for MI and cardiac intervention other than MI

*Probability of event occurrence after 2 years of observation

Keywords Coronary events · Elderly · Non-valvular atrial fibrillation · Coronary artery disease · Oral anticoagulant

Introduction

Atrial fibrillation (AF) is a major risk factor for stroke 
[1]. This is particularly relevant for elderly patients as 
the prevalence of AF increases with advancing age from 
0.12–0.16% in people aged < 49 years to 1.7–4.0% among 
those aged 60–70 years; proportions may be as high as 
13.5–17.8% among those aged > 80 years [2–4]. Both AF 
and coronary artery disease (CAD) are common cardio-
vascular conditions encountered in daily clinical practice 
in elderly patients. The diseases tend to coexist because 
of shared risk factors, such as hypertension, diabetes, 
advanced age, obesity, and smoking, and they have simi-
lar pathophysiological features, such as inflammation 
[5]. CAD is more common in patients with AF, ranging 
between 17% and 46.5% [6, 7]. Furthermore, several stud-
ies have reported that comorbid CAD and AF aggravate 
one another [8, 9]. AF is associated with a twofold increase 
in the risk of myocardial infarction (MI) [7]. According 
to the Framingham study, patients with AF and heart dis-
ease have a 2.2-times higher probability of developing new 
coronary events (CE) compared with patients with heart 

disease without AF [9]. CAD is the third leading cause of 
death worldwide, with approximately 18 million deaths 
annually attributed to CAD [10].

Patients with both CAD and AF pose additional chal-
lenges in terms of treatment—which includes rhythm 
management, anticoagulants, and antiplatelet agents 
(APA)—and may require more complex treatment strate-
gies to mitigate possible increases in bleeding risk [5, 11]. 
The Japanese open-label AFIRE trial suggested that oral 
anticoagulant (OAC) monotherapy was superior for safety 
compared with OAC and APA combination therapy in 
patients with AF and CAD [12]. Additionally, a tempo-
ral association between major bleeding and subsequent 
cardiovascular events and death in patients with AF and 
stable CAD has been demonstrated [13].

Although clinical outcomes in AF patients based on 
the presence or absence of CAD (e.g., MI or percutane-
ous coronary intervention [PCI]) have been reported [10, 
14–18], real-world data on the incidence and risk fac-
tors of CE in elderly patients—who are at the highest 
risk of events—are lacking, especially in the era of direct 
OACs (DOACs). The All Nippon Atrial Fibrillation In 
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the Elderly (ANAFIE) Registry aimed to clarify the real-
world clinical status and prognosis of elderly patients with 
non-valvular AF (NVAF) in Japan. Over 30,000 elderly 
(≥ 75 years of age) Japanese patients with NVAF were 
enrolled and followed up for 2 years to investigate antico-
agulation therapy status and outcomes in routine clinical 
practice. The 2-year follow-up data [19] and several sub-
analyses have been published [20–24].

The main objective of this prespecified sub-analysis of 
the ANAFIE Registry was to investigate the incidence and 
risk factors of CE in elderly Japanese patients with NVAF. 
The occurrence of bleeding events in CE patients was also 
examined.

Methods

Study design

The ANAFIE Registry was a multicenter, prospective, 
observational study conducted at 1273 sites across Japan 
between 2016 and 2020. Details of the study design and 
rationale have been published [25]. The trial was registered 
in the UMIN Clinical Trials Registry under the identifier 
UMIN000024006. The study was compliant with the Dec-
laration of Helsinki and local requirements for registries. 
Ethics committees approved the study protocol. Written 
informed consent was obtained from patients or family 
members in case of communication disorders (i.e., aphasia) 
or cognitive impairment.

Patients

Enrolled outpatients were men and women ≥ 75 years of age, 
diagnosed with NVAF by electrocardiography, who were 
able to attend hospital visits. Patients were excluded from 
enrollment if they were participating/planning to participate 
in an interventional study; had a definite diagnosis of mitral 
stenosis or artificial heart valve replacement (either mechan-
ical or tissue valve prostheses), or had experienced very 
recent cardiovascular events, including stroke, MI, cardiac 
intervention, heart failure requiring hospitalization, or any 
bleeding leading to hospitalization within 1 month prior to 
enrollment; life expectancy of < 1 year; or who were deemed 
inappropriate for participation by treating physicians.

Study endpoints

Specifically, in this pre-specified sub-analysis, we assessed 
the incidence for new-onset CE (defined as a composite of 
MI and cardiac intervention for coronary heart diseases 
other than MI), MI, cardiac intervention for coronary heart 
diseases other than MI, major bleeding, clinically relevant 

non-major bleeding (CRNMB), intracranial hemorrhage 
(ICH), and gastrointestinal (GI) bleeding during the 2-year 
follow-up period. Major bleeding was classified using the 
International Society on Thrombosis and Haemostasis 
definition.

Statistical analysis

The Kaplan–Meier method was used to estimate the prob-
ability of occurrence of CE and other clinical events. The 
incidences of CE and other clinical events were also esti-
mated as incidence rates per 100 person-years with 95% 
confidence intervals (CIs). A multivariate analysis was per-
formed to identify risk factors of CE calculated using the 
Cox proportional hazards model. This analysis was also per-
formed by combining the history of CAD and APA use. For 
bleeding events, based on the presence or absence of CAD, 
odds ratios (ORs) were evaluated using a logistic regression 
model adjusted for prognostic factors. Statistical tests were 
two-sided, with a significance level of 5%. The statistical 
software used for these analyses was SAS version 9.4 (SAS 
Institute, Tokyo, Japan).

Results

Patient disposition and characteristics

Of the 32,275 patients analyzed in the ANAFIE Registry, 
287 developed CE (MI, cardiac intervention for coronary 
heart diseases other than MI) (0.89%). Table 1 shows the 
characteristics of patients with new-onset CE and those 
without CE. Significantly more men than women had CE vs 
no CE. Creatinine clearance (CrCL) was significantly lower, 
and  CHADS2 and HAS-BLED scores were significantly 
higher in patients with CE vs those without CE. Similarly, 
significantly higher proportions of patients with CE had dia-
betes mellitus, dyslipidemia, a history of CAD including 
prior MI and/or angina, a history of cerebrovascular diseases 
including lacunar infarction and peripheral arterial disease 
and falls within 1 year.

Incidence of events

Figure 1 shows the probability of event occurrence for each 
clinical outcome. The probability of occurrence of CE after 
2 years of observation was 0.94% [95% CI: 0.83–1.05]), 
which was lower than that of stroke/systemic embolic events 
(SEE) (3.18% [2.99–3.39]).

The incidence rate was 0.48 per 100 patient-years (95% 
CI: 0.42–0.53) for CE, 0.20 (0.16–0.23) for MI, and 0.29 
(0.25–0.33) for that of cardiac intervention for coronary 
heart diseases other than MI (Table 2); these were lower 



148 M. Nakamura et al.

than that of stroke/SEE, which was 1.62 (1.52–1.73) in the 
main analysis of the ANAFIE Registry [19].

Risk factors of CE

The risk factors associated with new-onset CE were male 
sex, systolic blood pressure ≥ 130 mmHg, diabetes mel-
litus with glycated hemoglobin (HbA1c) ≥ 6.0%, CAD 
history with and without APA use, APA use without CAD 
history, and CrCL < 50 mL/min (Table 3). Of note, prior 

CAD and APA use each were significant risk factors, and 
their co-occurrence increased the risk even further.

Risk factors for MI were systolic blood pressure 
between 130 and 140 mmHg, no history of CAD with 
APA and history of CAD with APA vs no history of CAD 
without APA, and CrCL < 50 mL/min.

Risk factors for cardiac intervention for coronary heart 
diseases other than MI were male sex, systolic blood pres-
sure ≥ 140 mmHg, diabetes mellitus with HbA1c ≥ 6.0%, 
history of CAD/no APA, and history of CAD/APA 

Table 1  Background characteristics of patients at baseline by the presence of new-onset coronary events

Data are presented as n (%) or mean ± standard deviation
AF atrial fibrillation; CE coronary event; DBP diastolic blood pressure; DOAC direct oral anticoagulant; OAC oral anticoagulant; SBP systolic 
blood pressure
a Comparison between CE and No CE groups
b Aortic plaque, internal carotid artery stenosis, and arteriosclerosis obliterans

Total N = 32,275 CE n = 287 No CE n = 31,988 P  valuea

Male 18,482 (57.3) 210 (73.2) 18,272 (57.1)  < 0.001
Age, years 81.5 ± 4.8 81.2 ± 4.5 81.5 ± 4.8 0.438
Body mass index, kg/m2 23.3 ± 3.6 23.4 ± 3.3 23.3 ± 3.6 0.875
SBP, mmHg 127.4 ± 17.0 128.5 ± 17.8 127.3 ± 17.0 0.267
DBP, mmHg 70.6 ± 11.6 69.3 ± 11.5 70.7 ± 11.6 0.056
Creatinine clearance, mL/min 48.4 ± 18.2 44.1 ± 16.6 48.4 ± 18.2  < 0.001
CHADS2 score 2.9 ± 1.2 3.3 ± 1.3 2.9 ± 1.2  < 0.001
HAS-BLED score 1.9 ± 0.9 2.2 ± 1.0 1.9 ± 0.9  < 0.001
History of major bleeding 1439 (4.5) 14 (4.9) 1425 (4.5) 0.729
AF type
 Paroxysmal 13,586 (42.1) 129 (44.9) 13,457 (42.1) 0.397
 Persistent 9701 (30.1) 76 (26.5) 9625 (30.1) –
 Permanent 8988 (27.8) 82 (28.6) 8906 (27.8) –

OACs 29,830 (92.4) 265 (92.3) 29,565 (92.4) 0.954
 Warfarin 8233 (25.5) 81 (28.2) 8152 (25.5) 0.278
 DOACs 21,585 (66.9) 184 (64.1) 21,401 (66.9) 0.285

History of non-pharmacological therapy for AF 5677 (17.6) 56 (19.5) 5621 (17.6) 0.390
 Catheter ablation 2970 (9.2) 24 (8.4) 2946 (9.2) 0.621

Comorbidities
 Hypertension 24,312 (75.3) 228 (79.4) 24,084 (75.3) 0.104
 Diabetes mellitus 8733 (27.1) 120 (41.8) 8613 (26.9)  < 0.001
 Dyslipidemia 13,728 (42.5) 156 (54.4) 13,572 (42.4)  < 0.001
 Chronic kidney disease 6705 (20.8) 66 (23.0) 6639 (20.8) 0.351
 Myocardial infarction 1851 (5.7) 52 (18.1) 1799 (5.6)  < 0.001
 Angina 5521 (17.1) 117 (40.8) 5404 (16.9)  < 0.001
 Heart failure, left ventricular systolic dysfunction 12,116 (37.5) 123 (42.9) 12,154 (38.0) 0.091
 Cerebrovascular disease 7303 (22.6) 85 (29.6) 7218 (22.6) 0.005
  Atherosclerotic infarction 655 (2.0) 8 (2.8) 647 (2.0) 0.360
  Cardiogenic infarction 2377 (7.4) 23 (8.0) 2354 (7.4) 0.672
  Lacunar infarction 1436 (4.4) 20 (7.0) 1416 (4.4) 0.038

 Peripheral arterial  diseaseb 1931 (6.0) 41 (14.3) 1890 (5.9)  < 0.001
 Fall within 1 year 2347 (7.3) 30 (10.5) 2317 (7.2) 0.026

Antiplatelet agents 5704 (17.7) 121 (42.1) 5583 (17.5)  < 0.001
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(Table 3). Of note, OAC use was not associated with the 
risk of CE.

Analysis of patient backgrounds based 
on the history of CAD and use of APA

Table 4 summarizes the comparison of background factors 
of patients with a history of CAD, with and without the use 
of APA. Patients using APA were significantly more likely 
to be male, slightly younger, and with higher BMI, lower 
CrCL, and higher HAS-BLED score. They were more likely 
to have paroxysmal AF, use OAC therapy, and had a higher 
proportion of comorbidities, diabetes mellitus, dyslipidemia, 
atherosclerotic diseases other than CAD (i.e., atherosclerotic 
infarction or peripheral artery disease), and chronic kidney 
disease.

Bleeding events in patients with CE

All bleeding events were observed in 2,557 cases (7.9%). 
Bleeding events in patients with or without new-onset CE 
are shown in Fig. 2. In the univariate analysis, new-onset 
CE was significantly associated with a higher incidence of 
major bleeding (OR: 3.35 [95% CI: 2.06–5.43]), CRNMB 
(2.06 [1.15–3.70]), ICH (2.03 [1.00–4.13]), and GI bleed-
ing (2.30 [1.48–3.56]) compared with those without CE. In 
the multivariate analysis both when adjusting for the pres-
ence of APAs and when adjusting for the type of OACs, 
the incidence of major bleeding, CRNMB, ICH, and GI 
bleeding remained significantly higher for patients with 
new-onset CE compared with patients without CE. Of 287 
patients who developed new-onset CE, the incidence of 
CE was 5.2% (n = 15) after all bleeding episodes, 2.4% 

Fig. 1  Kaplan–Meier curves 
for coronary events and stroke/
SEE. Each occurrence and 95% 
CI show the data at 2 years. CE 
coronary event; MI myocar-
dial infarction; SEE systemic 
embolic event

Table 2  Incidence rates of coronary events and stroke/SEE

N = 32,275
CE coronary event; CI confidence interval; MI myocardial infarction; SEE systemic embolic event
a Data from Yamashita et al. Eur Heart J Qual Care Clin Outcomes 2022;8:202–213 [19]

CE MI Cardiac intervention for coronary heart 
diseases other than MI

Stroke/SEEa

Incidence, n (%) 287 (0.89) 118 (0.37) 175 (0.54) 970 (3.01)
Incidence rate (per 100 patient-

years, [95% CI])
0.48 [0.42–0.53] 0.20 [0.16–0.23] 0.29 [0.25–0.33] 1.62 [1.52–1.73]
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(n = 7) after a major bleeding event, and 1.0% (n = 3) after 
a CRNMB event.

Discussion

The main findings of this sub-analysis were as follows. First, 
in the overall population, the incidence rates of CE, MI, 
and cardiac intervention for coronary heart diseases other 
than MI were 0.48, 0.20, and 0.29 per 100 patient-years, 
respectively, which were lower than that of stroke/SEE 
(1.62 per 100 patient-years) reported in the main analy-
sis of the ANAFIE Registry [19]. Second, compared with 
patients without CE (n = 31,988), those with new-onset CE 
(n = 287) were more likely to have lower CrCL and higher 
 CHADS2 and HAS-BLED scores. Third, risk factors sig-
nificantly associated with the onset of CE were male sex, 
systolic blood pressure of ≥ 130  mmHg, diabetes mel-
litus with HbA1c ≥ 6.0%, history of CAD, APA use, and 
CrCL < 50 mL/min. Fourth, the incidence of major bleeding, 
CRNMB, ICH, and GI bleeding was significantly higher in 
patients with new-onset CE compared with those without 
CE.

The incidence of CE in the present study was consist-
ent with a recent report on the trends of antithrombotic 
therapy status and outcomes in Japanese AF patients (mean 
age ± standard deviation, 73.6 ± 10.9 years), in which the 
incidence of MI was 0.2% and that of stroke/SEE, 2.2% 
per patient-year during a 5-year follow-up [26]. The trends 
observed for the onset of CE in patients with a history of 
CAD were similar to those reported in a previous study over-
seas in which cardiovascular outcomes of patients with a 
history of CAD (i.e., MI) were worse than those of patients 
without a history of CAD [11]. However, the incidence of 
MI during anticoagulant therapy was lower in Japanese than 
in Western patients—a finding that might be attributable to 
ethnic differences [27–29].

The risk factors for CE for elderly patients with NVAF in 
the present analysis were also generally consistent with pre-
vious reports [30]. An unexpected finding of our study was 
that APA use was a risk factor for CE. Based on the com-
parison of patient background data, advanced atherosclerotic 
diseases are likely the basis for APA use. Therefore, patient 
background factors, for instance a history of atherosclerotic 
disease such as peripheral arterial disease, may be associated 
with high CE risk in patients taking APA. In these patients, 
it may be difficult to reduce the risk of CE, even with APA. 
Conversely, OACs were not associated with CE risk.

Another explanation is that bleeding associated with 
antiplatelet administration may have increased CE. In the 
present study, new-onset CE was significantly associated 
with a higher incidence of bleeding compared with patients 
without CE. The incidence of major bleeding in patients AP
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with new-onset CE was significantly higher than that in 
patients without CE (OR: 3.35 [95% CI: 2.06–5.43]). The 
findings of the multivariate analysis suggest that APA use 
or type of OAC at baseline may not have contributed to the 

incidence of bleeding in patients with new-onset CE. On 
the other hand, it has also been noted that bleeding com-
plications are followed by ischemic events. In the present 
study, the incidence of CE after the onset of all bleeding was 

Table 4  Patient characteristics according to a history of coronary artery disease and the use of antiplatelet agents

Data are presented as n (%)
APA antiplatelet agent; AF atrial fibrillation; CAD coronary artery disease; DBP diastolic blood pressure; DOAC direct oral anticoagulant; OAC 
oral anticoagulants; SBP systolic blood pressure
a Included 2,092 aspirin users, 849 P2Y12-inhibitor users, and 452 others (of whom 201 used dual antiplatelet therapy)
b Comparison between patients with a history of CAD receiving APAs and those not receiving APAs
c Included 1,399 aspirin users, 529 P2Y12-inhibitor users, and 819 others (of whom 39 used dual antiplatelet therapy)
d Comparison among the four groups
e Aortic plaque, internal carotid artery stenosis, and arteriosclerosis obliterans

History of CAD No history of CAD P  valued

With  APAa (n = 3051) Without APA (n = 3663) P  valueb With  APAc (n = 2653) Without APA 
(n = 22,908)

Male 2215 (72.6) 2141 (58.4)  < 0.001 1640 (61.8) 12,486 (54.5)  < 0.001
Age, years 81.4 ± 4.7 81.9 ± 4.8  < 0.001 81.7 ± 4.8 81.4 ± 4.8  < 0.001
Body mass index, kg/m2 23.7 ± 3.5 23.4 ± 3.5 0.004 23.5 ± 3.5 23.3 ± 3.6  < 0.001
SBP, mmHg 126.0 ± 17.7 126.1 ± 16.6 0.753 127.7 ± 16.8 127.7 ± 17.0  < 0.001
DBP, mmHg 68.7 ± 11.6 69.5 ± 11.4 0.010 70.4 ± 11.7 71.1 ± 11.6  < 0.001
Creatinine clearance, mL/min 46.4 ± 16.9 46.9 ± 17.3 0.224 46.9 ± 17.6 49.0 ± 18.6  < 0.001
CHADS2 score 3.2 ± 1.2 3.2 ± 1.2 0.460 3.3 ± 1.3 2.7 ± 1.1  < 0.001
HAS-BLED score 2.6 ± 0.7 1.7 ± 0.8  < 0.001 2.7 ± 0.7 1.7 ± 0.8  < 0.001
History of major bleeding 141 (4.6) 195 (5.3) 0.189 128 (4.8) 975 (4.3) 0.022
AF type
 Paroxysmal 1468 (48.1) 1663 (45.4) 0.004 1090 (41.1) 9365 (40.9)  < 0.001
 Persistent 744 (24.4) 1025 (28.0) – 838 (31.6) 7,094 (31.0) –
 Permanent 839 (27.5) 975 (26.6) – 725 (27.3) 6,449 (28.2) –

OACs 2662 (87.3) 3429 (93.6)  < 0.001 2202 (83.0) 21,537 (94.0)  < 0.001
 Warfarin 932 (30.5) 945 (25.8)  < 0.001 766 (28.9) 5590 (24.4)  < 0.001
 DOACs 1729 (56.7) 2484 (67.8)  < 0.001 1434 (54.1) 15,938 (69.6)  < 0.001

History of non-pharmacological 
therapy for AF

516 (16.9) 830 (22.7)  < 0.001 422 (15.9) 3909 (17.1)  < 0.001

 Catheter ablation 247 (8.1) 379 (10.3) 0.002 186 (7.0) 2,158 (9.4)  < 0.001
Comorbidities
 Hypertension 2520 (82.6) 2979 (81.3) 0.179 2105 (79.3) 16,708 (72.9)  < 0.001
 Diabetes mellitus 1342 (44.0) 1422 (38.8)  < 0.001 805 (30.3) 5164 (22.5)  < 0.001
 Dyslipidemia 2150 (70.5) 1993 (54.4)  < 0.001 1293 (48.7) 8292 (36.2)  < 0.001
 Chronic kidney disease 839 (27.5) 719 (19.6)  < 0.001 602 (22.7) 4545 (19.8)  < 0.001
 Myocardial infarction 1158 (38.0) 693 (18.9)  < 0.001 0 (0.0) 0 (0.0)  < 0.001
 Angina 2333 (76.5) 3188 (87.0)  < 0.001 0 (0.0) 0 (0.0)  < 0.001
 Heart failure, left ventricular 

systolic dysfunction
1322 (43.3) 1854 (50.6)  < 0.001 985 (37.1) 8116 (35.4)  < 0.001

 Cerebrovascular disease 797 (26.1) 924 (25.2) 0.402 1069 (40.3) 4513 (19.7)  < 0.001
  Atherosclerotic infarction 92 (3.0) 64 (1.7)  < 0.001 178 (6.7) 321 (1.4)  < 0.001
  Cardiogenic infarction 163 (5.3) 202 (5.5) 0.757 268 (10.1) 1744 (7.6)  < 0.001
  Lacunar infarction 174 (5.7) 183 (5.0) 0.199 260 (9.8) 819 (3.6)  < 0.001

 Peripheral arterial  diseasee 476 (15.6) 398 (10.9)  < 0.001 327 (12.3) 730 (3.2)  < 0.001
 Fall within 1 year 237 (7.8) 321 (8.8) 0.054 208 (7.8) 1,581 (6.9)  < 0.001
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5.2%, which is consistent with a previous report [13]. This 
may be because of the cessation of antithrombotic therapy, 
blood transfusion, or other interventions. As noted, adjust-
ing for antiplatelet or anticoagulant drug use did not signifi-
cantly change the OR. Therefore, these drugs do not appear 
to contribute to increased bleeding events in new-onset CE 
patients, which may instead be attributable to risk factors 
identified in the high bleeding risk criteria for PCI patients 
[31], although this remains unclear.

Concerning risk factors specifically for MI, systolic blood 
pressure between 130 and 140 mmHg, no history of CAD/
APA, history of CAD/APA, and CrCL < 50 mL/min were 
significant risk factors, which is generally consistent with 
the previously reported risk factors for MI [32, 33]. Nev-
ertheless, it was surprising that dyslipidemia and diabetes 
mellitus were not among the relevant risk factors identified. 
It is possible that the small sample size in that subgroup pre-
cluded these factors from reaching a significant difference. 
Additionally, if the administration of statins was high in this 
population, it is possible that the risk was modified. Never-
theless, data on statin administration were not collected in 
this study. Furthermore, it is possible that traditional risk 
factors, such as hyperlipidemia and diabetes, have become 
relatively unimportant in the elderly [34, 35]. Treatment his-
tory of dyslipidemia was also not recorded in this study.

Regarding the clinical relevance and implications of these 
findings, it is important to characterize patients at higher risk 
of CE to prevent and reduce CE. Our results clarify the risk 
of developing CE in elderly NVAF patients. Although these 
patients were at a lower risk of CE than stroke/SEE, strict 
management is required to prevent CE in patients with risk 
factors for CE, especially those with a history of CAD and 
those who require APA therapy. Another important finding 
was that aspirin use was a negative predictor of the devel-
opment of CE. Therefore, concomitant antiplatelet therapy 
for primary and secondary prevention of CE may not be 
recommended for elderly patients with AF. These findings 

are consistent with the AFIRE trial [12] and are a further 
advance on the ASPREE trial, in which the use of low-dose 
aspirin in elderly patients without atrial fibrillation resulted 
in a significantly increased risk of major bleeding without 
a decreased risk of cardiovascular disease [36], although 
the lack of data on treatment changes after each event in the 
present study means that this requires further verification.

Limitations

The main limitations of the ANAFIE Registry have been 
published previously [25, 37]. Information such as the 
withdrawal or change of APA and anticoagulants and use of 
statins or other treatments for dyslipidemia was not evalu-
ated during the study. Because there was a low prevalence 
of a history of MI in the study population (5.7%), our find-
ings cannot be extrapolated to populations with higher MI 
prevalence.

Conclusions

This sub-analysis of the ANAFIE Registry is the first large-
scale study to report that CE incidence was lower than that 
of stroke/SEE in elderly patients with NVAF. Risk factors 
for CE in elderly Japanese patients with NVAF were male 
sex, systolic blood pressure of ≥ 130 mmHg, diabetes melli-
tus, CE history, antiplatelet agent use, and CrCL of < 50 mL/
min. New-onset CE was associated with a higher incidence 
of major bleeding than no CE. Thus, the current findings 
may contribute to the understanding of the management of 
elderly NVAF patients.
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