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Abstract 

Background  The efficacy and safety of non-vitamin K antagonist oral anticoagulants (NOACs) and warfarin in Asian octogenarian 
atrial fibrillation (AF) patients have not been established in a real-world setting. We aimed to evaluate the efficacy and safety of NOACs and 
warfarin in Korean octogenarian patients. Methods  A total of 293 consecutive patients aged ≥ 80 years with non-valvular AF who had 
taken either NOACs (148 cases, 50.5%) or warfarin (145 cases, 49.5%) were retrospectively reviewed. The efficacy outcome was the com-
posite of stroke or systemic embolism. The safety outcome was major bleeding. Results  The follow-up duration was 375 patient-years (172 
patient-years with NOACs and 203 patient-years with warfarin). Patients on NOACs were slightly older (P = 0.006) and had slightly higher 
HAS-BLED scores (P = 0.034). The efficacy of both anticoagulants was high (1.16% for NOACs vs. 2.98% for warfarin per 100 pa-
tient-years, P = 0.46). The safety outcome was relatively high in both NOACs and warfarin groups (8.96% vs. 12.46%, P = 0.29). The effi-
cacy and safety outcomes tended to decrease non-significantly in low dose NOACs than in common dose NOACs or warfarin (0.85% vs. 
1.84% vs. 2.98% in efficacy outcome, P = 0.69; and 6.97% vs. 13.29% vs. 12.46% in safety outcome, P = 0.34). Conclusions  NOACs 
were highly effective for prevention of stroke or systemic embolism in Asian octogenarian AF patients. However, major bleeding occurred 
excessively high in both anticoagulant groups. Further study is required on the optimal anticoagulant regimen in octogenarian population. 
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1  Introduction 

The incidence of atrial fibrillation (AF) and AF-related 
strokes increase with age.[1–3] Warfarin has been clearly 
shown to effectively prevent thromboembolic events in pa-
tients with AF, especially in elderly patients.[4–6] However, 
warfarin therapy is often underutilized in elderly patients 
due to a higher risk of bleeding and poor tolerability.[7] 

Recently, non-vitamin K antagonist oral anticoagulants 
(NOACs) such as dabigatran and rivaroxaban have been 
shown to be non-inferior or even superior to warfarin for 
long-term stroke prevention in patients with non-valvular 
AF.[8,9] A recent meta-analysis reported that NOACs did not  
cause excess bleeding and were associated with equal or 
greater efficacy than warfarin therapy in elderly patients (≥ 

                                                        
*The first two authors contributed equally to this article. 

Correspondence to: Gi-Byoung Nam, MD, PhD, Division of Cardiology, 

Asan Medical Center, University of Ulsan College of Medicine, 88 Olympic- 

ro 43-gil, Songpa-gu, Seoul 05505, South Korea. E-mail: gbnam@amc.seoul.kr 

Telephone: +82-2-3010-3159 Fax: +82-2-486-5918 

Received: March 16, 2016 Revised: May 12, 2016 

Accepted: May 31, 2016 Published online: July 28, 2016 

75 years).[10] Moreover, subgroup analysis of major clinical 
trials in Asian populations showed even better results for 
NOACs in terms of bleeding complications.[11,12] Therefore, 
it is expected that NOACs would be an effective alternative 
to warfarin, or even a better option, in patients with a higher 
risk of bleeding. As societies worldwide have aged, the ef-
ficacy and safety of NOACs in extremely elderly patients or 
octogenarians have emerged as an important area of re-
search. As renal function decreases with age and creatinine 
levels poorly reflect renal function in elderly patients, the 
bleeding risk of NOACs could be substantial in this extreme 
age group. Our present study aimed to evaluate the efficacy 
(prevention of stroke or systemic embolism) and safety (risk 
of major bleeding) of NOACs and warfarin in Korean octo-
genarian patients in a real-world setting. 

2  Methods 

2.1  Study subjects 

We performed a systematic computerized search of our 
hospital’s database (Asan Biomedical Research Environ-
ment), and selected patients who were ≥ 80 years old with 
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non-valvular AF (418 patients on NOACs and 232 patients 
on warfarin) at Asan Medical Center between January 2011 
and September 2014. Patients receiving anticoagulant ther-
apy for the purpose of primary or secondary prevention of 
ischemic stroke or systemic embolism were solely selected. 
Non-valvular AF was defined as rhythm disturbance occur-
ring in the absence of rheumatic mitral valve disease, a 
prosthetic heart valve, or mitral valve repair.[13] Patients 
were excluded if they were taking anticoagulants for other 
purposes including prevention or treatment of pulmonary 
thromboembolism or deep vein thrombosis; if they had 
bridging therapy with NOAC or pretreatment before car-
dioversion; if they did not have at least two months of fol-
low-up after medication; if they had a creatinine clearance 
(CrCl) of < 30 mL/min. CrCl was calculated with the use of 
the Cockcroft–Gault formula. 

Finally, 148 patients were enrolled into the NOACs 
group and 145 patients were enrolled into the warfarin 
group, respectively (Figure 1). All patients were treated with 
NOACs (148 patients, 50.5%) or warfarin [target interna-
tional normalized ratio (INR): 2.0–3.0; 145 patients, 49.5%] 
according to the patient’s or physician’s preference. Of the 
148 patients that received NOACs, 52 (35.1%) received 
dabigatran [48 on a low-dose (110 mg twice a day) and 4 on 
a common dose (150 mg twice a day)] and 96 (64.9%) re-
ceived rivaroxaban [32 on a low dose (15 mg once daily) 
and 64 on a common dose (20 mg once daily)]. Apixaban 
was not included in our analysis because it was not available 
in our hospital during the study period. Types (dabigatran or 
rivaroxaban) and doses (low dose or common dose) of 
NOACs were prescribed at the discretion of the attending 

physicians. The study was approved by the institutional 
review board of Asan Medical Center.  

2.2  Efficacy and safety outcomes 

The efficacy outcome was the composite of stroke or 
systemic embolism. Stroke was defined as the sudden onset 
of a focal neurological deficit lasting at least 24 h. Systemic 
embolism was defined as acute vascular occlusion of an 
extremity or major organ documented at the time of autopsy, 
angiography, or vascular imaging. 

The safety outcome was the incidence of major bleeding. 
Major bleeding was defined as (1) fatal bleeding, (2) symp-
tomatic bleeding in a critical area or organ, such as intracra-
nial, intraspinal, intraocular, retroperitoneal, intraarticular, 
or pericardial, or intramuscular with compartment syndrome, 
and/or (3) bleeding causing a fall in hemoglobin level of ≥ 2 
g/dL or leading to the transfusion of ≥ 2 units of whole 
blood or red cells.[14] 

Two investigators (Kwon CH and Kim MS) reviewed all 
medical records of the study patients during follow-up and 
adjudicated all stroke, systemic embolism, and bleeding 
events that contributed to the pre-specified outcomes. The 
efficacy and safety outcomes for the warfarin and NOACs 
groups were compared. Event rates are presented as event 
numbers per 100 patient-years of follow-up. 

2.3  Statistical analysis 

Statistical analysis was performed using SPSS version 21 
(SPSS Inc., Chicago, IL), and data are expressed as the 
mean ± SD (continuous variables) or as frequency (cate-
gorical variables). When comparing baseline variables 

 

Figure 1.  Recruitment of study subject. CrCl: creatinine clearance; NOACs: non-vitamin K antagonist oral anticoagulants. 
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between the NOACs and warfarin groups, continuous vari-
ables were compared using the Student’s t test and Mann- 
Whitney U test, and categorical variables were compared 
using the chi-square test or Fisher’s exact test. Hazard ratios 
(HRs) and P values were calculated by the use of multi-
variable Cox’s regression analysis that included sex, anti-
coagulant type, concomitant antiplatelet use, and HAS-BLED 
score. The Kaplan-Meier method was used to estimate the 
survival-free rate of major bleeding between the treatment 
groups. Additionally, the survival rates were compared us-
ing the log-rank test. A P value < 0.05 was considered sta-
tistically significant. 

3  Results 

3.1  Study subjects 

The baseline characteristics of the study patients are 
listed in Table 1. Patients in the NOACs group were sig-
nificantly older than those in the warfarin group. In addition, 
the HAS-BLED scores—as determined by previous bleed-
ing history, hypertension, abnormal renal/liver function, 
stroke, bleeding history or predisposition, labile interna-
tional normalized ratio, elderly, and drug or alcohol use— 

were significantly higher in the patients in the NOACs 
group than in those in the warfarin group. The overall pa-
tient follow-up duration was 375 patient-years at risk. The 
median follow-up duration was 10.9 months (interquartile 
range, 5.2–21.2 months) for the NOACs group and 12.8 
months (interquartile range, 5.3–24.9 months) for the war-
farin group. The mean CHA2DS2 VASc score was 4.7 for 
both the NOACs and warfarin groups. A total of 29 patients 
(9.9%) had concomitant antiplatelet agent with none on dual 
antiplatelet therapy. There was no significant difference in 
number of patients on concomitant antiplatelet agents be-
tween NOACs group (n = 15, 10.1%) and warfarin group (n 
= 14, 9.7%). Mean INR of patients in the warfarin group 
was measured 2.1 ± 1.5 at the last follow-up. 

3.2  Efficacy and safety outcomes 

The efficacy and safety outcomes according to the treat-
ment group are presented in Table 2 and Figure 2. None of 
the study patients experienced transient ischemic events. 
The incidence rates of stroke or systemic embolic events 
were low in both anticoagulant groups and there were no 
significant differences in stroke or systemic embolic events 
between the treatment groups. However, major bleeding  

Table 1.  Baseline characteristics of patients treated with either NOACs or warfarin. 

 Total (n = 293) NOACs (n = 148) Warfarin (n = 145) P value 

Follow-up duration, months 12.3 (5.3–23.0) 10.9 (5.2–21.2) 12.8 (5.3–24.9) 0.047 

Age, yrs 83.7 ± 3.4 84.2 ± 3.5 83.2 ± 3.1 0.006 

Female 175 (59.7%) 89 (60.1%) 86 (59.3%) 0.886 

Body mass index, kg/m2 24.1 ± 3.6 24.4 ± 3.6 23.7 ± 3.6 0.082 

Type of arrhythmia    0.296 

Paroxysmal atrial fibrillation 117 (39.9%) 59 (39.9%) 58 (30.0%)  

Persistent atrial fibrillation 170 (58.0%) 84 (56.8%) 86 (59.3%)  

Atrial flutter 6 (2.0%) 5 (3.4%) 1 (0.7%)  

Concomitant antiplatelet agent 29 (9.9%) 15 (10.1%) 14 (9.7%) 0.891 

Congestive heart failure 56 (19.1%) 27 (18.2%) 29 (20.0%) 0.702 

Hypertension 216 (73.7%) 107 (72.3%) 109 (75.2%) 0.576 

Diabetes mellitus 81 (27.6%) 38 (25.7%) 43 (49.5%) 0.446 

Previous stroke/SE 123 (42.0%) 68 (45.9%) 55 (37.9%) 0.165 

Previous bleeding 52 (17.7%) 41 (27.7%) 11 (7.6%) < 0.0001 

Previous MI 16 (5.5%) 6 (4.1%) 10 (6.9%) 0.284 

Previous CAD 61 (20.8%) 32 (52.5%) 29 (47.5%) 0.732 

CHA2DS2 VASc score 4.7 ± 1.4 4.7 ± 1.4 4.7 ± 1.4 0.745 

HAS-BLED score 2.5 ± 0.9 2.6 ± 1.0 2.4 ± 0.9 0.034 

Creatinine, mg/dL 0.9 ± 0.2 0.9 ± 0.3 0.9 ± 0.2 0.239 

Creatinine clearance, mL/min 52.1 ± 15.8 51.0 ± 13.9 53.1 ± 17.4 0.259 

Values are expressed as the mean ± SD, median (interquartile range), or n (%). CAD: coronary artery disease; CHA2DS2 VASc score: cumulative score of 

congestive heart failure, hypertension, age (≥ 75 years or ≥ 65 years), diabetes, stroke, vascular disease, and sex (female); eGFR: estimated glomerular filtration 

rate; HAS-BLED score: cumulative score of hypertension, abnormal renal and liver function, stroke, bleeding, labile INRs, elderly (e.g., age > 65 years), and 

drugs or alcohol; MI: myocardial infarction; NOACs: non-vitamin K antagonist oral anticoagulants; SE: systemic embolism. 
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Table 2.  Efficacy and safety outcomes according to treatment groups. 

 Low dose NOACs (n = 97) Common dose NOACs (n = 51) Warfarin (n = 145) 

 
No. of 

events 

Event rate (No./100 

patient-years) 

No. of 

events

Event rate (No./100  

patient-years) 

No. of 

events 

Event rate (No./100 

patient-years) 

P 

value

Efficacy        

Stroke or systemic embolism 1 0.85 1 1.84 6 2.98 0.69 

Stroke 1 0.85 1 1.84 5 2.47 0.83 

Systemic embolism 0 – 0 – 1 0.49 0.88 

Safety        

Major bleeding 8 6.97 7 13.29 24 12.46 0.34 

Decrease in Hb ≥ 2 g/dL 7 6.10 7 13.29 21 10.89 0.33 

Critical organ bleeding 1 0.85 0 – 3 1.51 0.84 

Fatal bleeding 1 0.85 0 – 2 0.99 0.97 

P value between treatment groups was achieved for the overall follow-up duration by univariable Cox regression model. Hb: hemoglobin; NOACs: 

non-vitamin K antagonist oral anticoagulants. 

 

 

Figure 2.  The efficacy (A) and safety (B) outcomes according 
to low dose NOACs, common dose NOACs, and warfarin 
treatment. NOACs: non-vitamin K antagonist oral anticoagulants. 

events occurred in a significant numbers of patients treated 
with both NOACs and warfarin. Major bleeding events 
tended to be lower in the low dose NOACs group than the 
common dose NOACs or warfarin groups, but the differ-
ence was not statistically significant (Figure 2B). 

Major bleeding occurred in 15 patients (10.1%) in the 
NOACs group and 24 patients (16.4%) in the warfarin 
group (Figure 3). Gastrointestinal bleeding was the most 
common cause of major bleeding in both groups [6 patients 
(4.1%) in the NOAC group vs. 10 patients (6.8%) in the  

 

Figure 3.  Sites of major bleeding. NOACs: non-vitamin K 
antagonist oral anticoagulants. 

warfarin group]. Intracranial bleeding occurred in one pa-
tient (0.7%) in the NOAC group and three patients (2.1%) 
in the warfarin group. These results were not tested for sta-
tistical significance. 
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Major bleeding events tended to increase according to 
HAS-BLED scores but no statistically significant differ-
ences were shown (Online data Figure S1). Likewise, no 
significant difference was found between the patients with 
vs.. without concomitant antiplatelet agents (5/29, 17.2% vs. 
34/264, 12.9%). Concomitant antiplatelet agent was not asso-
ciated with an increased incidence of major bleeding in Cox 
regression analysis (HRs = 1.273, 95% CI: 0.4973.263, P = 
0.615). Among the 29 patients on antiplatelet therapy, major 
bleeding occurred in 2 out of 14 patients in the warfarin, 3 
of 11 patients in the low dose NOACs, and no one (0/4 pa-
tients) in common dose NOACs group, respectively (Log 
rank, P = 0.572). On the other hand, major bleeding events 
significantly increased in patients with decreased renal 
function (CrCl: 30–44 mL/min) (Figure 4). Kaplan–Meier 
analysis revealed a significant difference in the incidence of 
major bleeding according to renal function (Figure 5). 

 

Figure 4.  The incidence rate of major bleeding according to 
renal function. CrCl: creatinine clearance; NOACs: non-vitamin 
K antagonist oral anticoagulants. 

 

Figure 5.  Kaplan-Meier curves showing the probability of 
survival free of major bleeding events during overall follow-up 
according to renal function. CrCl: creatinine clearance. 

4  Discussion 

Our present study is a retrospective analysis to compare 
NOACs with warfarin therapy for stroke prevention in 
Asian octogenarian patients with non-valvular AF. The ma-
jor findings of our analyses are as follows: (1) the incidence 
rates of stroke or systemic embolism were low in octoge-
narian patients, and there was no significant difference in 
the efficacy outcomes (stroke or systemic embolism) be-
tween the NOACs and warfarin treatments (1.16% for 
NOACs vs. 2.98% for warfarin per 100 patient-years, P = 
0.46); and (2) in contrast, major bleeding occurred in a sig-
nificant number of patients with both NOACs (8.96 per 100 
patient-years) and warfarin (12.46 per 100 patient-years) 
treatments, which was not significantly different between 
the two groups (P = 0.29). 

4.1  Efficacy of NOACs and warfarin 

In our present study series, stroke and systemic embolism 
event rates were low and were not significantly different 
between the NOACs and warfarin groups. Recent studies in 
Asian populations reported similar rates of stroke or sys-
temic embolism, ranging from 1.26% to 2.6% per year with 
NOACs and from 2.61% to 3.4% per year with war-
farin.[11,12,15] The mean age of the study population of the 
previous Asian studies was around 70 years, whereas the 
mean age of our study patients was 83.7 years. In addition, 
the patients in the NOACs group were significantly older 
than those in the warfarin group in this study. Taking these 
facts into consideration, NOACs appear to be not only 
non-inferior, but may also be more effective than warfarin at 
preventing embolic events in very old (≥ 80 years) AF pa-
tients. Moreover, a recent meta-analysis of elderly patients 
(≥ 75 years) that supported this assumption also reported 
that the incidence of stroke or systemic embolism was sig-
nificantly lower with NOACs than warfarin therapy (3.3% 
vs. 4.7%; odds ratio = 0.65; 95% CI: 0.48–0.87).[10] 

In this study, patients treated with low dose NOACs ex-
perienced numerically fewer stroke or systemic embolism 
events than those treated with common dose NOACs or 
warfarin. This result was consistent with those of previous 
studies. In the Randomized Evaluation of Long-Term Anti-
coagulation Therapy (RE-LY) trial, the risks of stroke or 
systemic embolism were not statistically different between 
the two doses (110 mg and 150 mg) of dabigatran in elderly 
patients aged ≥ 75 years.[16] In a Japanese trial that used 
low-dose (15 mg once daily) rivaroxaban (mean age of 
study population, 71 years), there was a strong trend for a 
reduction in the rate of stroke/systemic embolism with low 
dose rivaroxaban vs. warfarin (HR = 0.49; P = 0.050).[15] A 
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recent Chinese study suggested that low dose dabigatran 
achieved superior stroke risk reduction than warfarin in 
Chinese octogenarian patients with AF.[17] Therefore, low 
dose NOACs may be non-inferior than common dose 
NOACs or warfarin at preventing stroke or systemic embo-
lism in East Asian octogenarians. 

4.2  Safety of NOACs and warfarin 

The risks of total bleeding and major bleeding were rela-
tively high in our current study patients. Previous results of 
major bleeding risks in octogenarians treated with warfarin 
were inconsistent. One study found that the cumulative in-
cidence of major hemorrhage for octogenarians was 13.1 
per 100 patient-years, which was consistent with our present 
findings.[7] However, an Italian prospective observational 
study reported a low rate of major bleeding (1.87 per 100 
patient-years) in octogenarians on warfarin.[18] In other re-
cent sub-analyses of randomized trials, the risk of major 
bleeding was 4.37–4.40 per 100 patient-years on warfarin in 
patients aged ≥ 75 years.[16,19] Bleeding risks in octogenarian 
patients taking NOACs have not been reported. Previous 
sub-analyses according to old age (≥ 75 years) reported that 
the incidence of major bleeding was 4.43–5.10 per 100 pa-
tient-years on NOACs.[16,19] In Asian patients (mean age, 
about 70 years), the risk of major bleeding on NOACs was 
reported to be 2.99–3.59 per 100 patient-years.[11,12,15] 
Compared with these previous results, the risk of major 
bleeding on NOACs was about twice as high in our current 
study population. Given that our result was drawn from the 
real-world setting, the risk of major bleeding in octogenar-
ian patients seems to be markedly high with both NOACs 
and warfarin. 

The risks of major bleeding tended to be lower in patients 
treated with low dose NOACs than in those treated with 
common dose NOACs and warfarin therapy in our analysis. 
Moreover, the patients in our NOACs group were signifi-
cantly older and had higher HAS-BLED scores and previ-
ous bleeding history than those in the warfarin group. Based 
on these results, low dose NOACs may not only be 
non-inferior, but may be superior to common dose NOACs 
or warfarin for preventing major bleeding in frail patients 
such as octogenarians. A simple laboratory test with a capa-
bility of indicating the effects of different dosages of 
NOACs or gauging the degree of anticoagulation would be 
of great help to adjust dosage, especially at the beginning of 
NOAC treatment.  

In the sub-analysis, major bleeding risks tended to be 
higher in patients with moderate-to-high bleeding risk 
(HAS-BLED score ≥ 2) than in those with low bleeding risk 
(HAS-BLED score ≤ 1). However, major bleeding was sig-

nificantly higher in patients with stage 3B chronic kidney 
disease (CrCl 30–44 mL/min) than in other less decreased 
renal function groups. Therefore, circumspection is needed 
when prescribing NOACs and warfarin to patients with de-
creased renal function. 

Although warfarin is effective for the prevention of 
stroke and systemic embolism in AF, advanced age and 
Asian ethnicity are associated with a greater risk for warfarin- 
related bleeding, especially intracranial hemorrhage.[2022] 
Our current analysis also showed an increased tendency for 
major bleeding with warfarin compared with NOACs. 
Therefore, NOACs would be an attractive alternative to 
warfarin for achieving fewer thromboembolic and bleeding 
events in Asian octogenarian patients. 

4.3  Limitations of the study 

Our present study had several limitations. First, our 
analysis was retrospective. Second, the number of patients 
analyzed was relatively small and the follow-up period was 
relatively short. Third, different kinds and doses of NOACs 
were prescribed for our study patients. Thus, we could not 
compare the efficacy and safety between different NOACs. 
Of note, apixaban was not included in our analysis. Consid-
ering previous results of apixaban on the superior safety 
outcomes, bleeding in our patient cohort might have been 
different if apixaban was available. However, as there has 
been no head-to-head comparison using different NOACs, it 
is difficult to extrapolate individual NOACs results to com-
parison of different NOACs. Fourthly, we could not test 
patient’s adherence to prescribed anticoagulant regimen. 
Finally, we did not calculate time-in-therapeutic range for 
the warfarin group, and thus could not evaluate the appro-
priateness of warfarin therapy. However, our study largely 
reflects the current status of “real-world” anticoagulation 
practice, and deserves its significance. Despite these limita-
tions, our findings are meaningful because they reveal the 
incidence of stroke or systemic embolic events and major 
bleeding risks in NOACs or warfarin groups in a real-world 
clinical setting for Asian octogenarian patients. 

4.4  Conclusions 

The incidence rates of stroke or systemic embolism are 
low in Asian octogenarian AF patients treated with warfarin 
or NOACs. However, major bleeding events can be exces-
sively high in both anticoagulant groups, especially in pa-
tients with decreased renal function. The efficacy and safety 
outcomes tended to decrease non-significantly in patients 
with low dose NOACs than in those treated with common 
dose NOACs or warfarin therapy. In the future, a well-de-
signed, prospective study on the optimal anticoagulant regi-
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men (low dose regimen and new criteria for prescription of 
low dose NOACs) is required in elderly Asian population, 
especially in patients with impaired renal function. 
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