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Background/Aims: In pivotal randomized trials, only a small proportion of patients received the reduced apixaban dose,
limiting the generalizability of those findings. We evaluated the efficacy and safety of on-label reduced-dose apixaban in Ko-
rean patients with atrial fibrillation (AF).

Methods: Patients with non-valvular AF meeting on-label criteria for reduced-dose apixaban (2.5 mg twice daily) were en-
rolled. Eligible patients fulfilled at least two criteria: age > 80 years, body weight < 60 kg, or serum creatinine > 1.5 mg/dL.
The primary efficacy outcome was stroke or systemic embolism; primary safety outcome was major bleeding. The secondary
composite outcome included myocardial infarction, heart failure hospitalization, cardiac intervention, and all-cause mortality.
Results: A total of 1,655 patients were enrolled (mean age 82.8 + 4.4 yr; 60.5% female). During 1,467.6 patient-years
of follow-up, stroke or systemic embolism occurred at 1.64 per 100 patient-years and major bleeding at 3.00 per 100 pa-
tient-years. In multivariate analysis, prior stroke/TIA (HR 2.59, p = 0.034), congestive heart failure (CHF) (HR 2.31, p = 0.041),
and diabetes mellitus (DM) (HR 2.26, p = 0.047) were significant independent predictors of stroke/systemic embolism. For
major bleeding, CHF (HR 2.48, p = 0.003) and severe renal impairment (eGFR 15-29 mL/min/1.73 m2; HR 3.33, p = 0.007)
were significant predictors. The secondary composite outcome was independently associated with older age, CHF, DM, and
graded renal impairment.

Conclusions: The INSPIRE study provides real-world evidence supporting guideline-directed reduced-dose apixaban in
Asian populations, while identifying high-risk subgroups requiring careful patient selection and individualized management
strategies.
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INTRODUCTION

Atrial fibrillation (AF) is the most common sustained cardi-
ac arrhythmia, affecting approximately 2-4% of the adult
population worldwide, with its prevalence increasing sub-
stantially with advancing age [1]. AF is associated with a
five-fold increase in the risk of ischemic stroke, and AF-relat-
ed strokes tend to be more severe with higher mortality and
disability rates compared with strokes of other etiologies
[2,3]. Consequently, oral anticoagulation therapy has be-
come a cornerstone of AF management to prevent throm-
boembolic complications.

Non-vitamin K antagonist oral anticoagulants (NOACs)
have emerged as the preferred therapeutic option over war-
farin for stroke prevention in patients with non-valvular AF
[1]. Among NOACs, apixaban demonstrated superior effi-
cacy in the landmark ARISTOTLE trial, showing significant
reductions in stroke or systemic embolism (21%), major
bleeding (31%), and all-cause mortality (11%) compared
with warfarin [4]. Based on pharmacokinetic considerations,
current guidelines recommend dose reduction of apixaban
from the standard 5 mg twice daily to 2.5 mg twice daily for
patients meeting at least two of the following criteria: age
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>80 years, body weight < 60 kg, or serum creatinine > 1.5
mag/dL [1,4].

However, several critical evidence gaps remain regarding
reduced-dose apixaban therapy. First, in the pivotal ARISTO-
TLE trial, only 4.7% of patients in the apixaban arm received
the reduced dose, substantially limiting the generalizability
of trial findings to this vulnerable population [4]. Second,
the 50% dose reduction from standard to reduced apix-
aban dosage is more substantial compared with the 25%
reduction applied in rivaroxaban and dabigatran regimens,
raising concerns about whether therapeutic efficacy is main-
tained [5]. Third, Asian patients, who tend to have lower
body weight and potentially different pharmacokinetic pro-
files compared with Western populations, were underrep-
resented in the original pivotal trials [6,7]. Real-world data
have suggested potential differences in bleeding patterns
and optimal dosing strategies in East Asian populations, un-
derscoring the need for population-specific evidence [8,9].

In Korea, the elderly population is rapidly growing, and
the prevalence of AF is projected to increase substantially
over the coming decades [10]. Korean patients with AF fre-
quently meet multiple dose-reduction criteria due to their
demographic characteristics, including older age and lower
body weight. Yet, prospective data specifically evaluating
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on-label reduced-dose apixaban in this population remain
scarce. Although retrospective registry studies have pro-
vided valuable insights, prospective multicenter data with
systematic outcome ascertainment are essential to guide
evidence-based clinical decision-making [11,12].

Therefore, we conducted the INSPIRE (efflcacy aNd Safety
of low dose aPIxaban in patients with non-valvular AF In RE-
al-world practice) study, a prospective, multicenter, obser-
vational cohort study designed to evaluate the efficacy and
safety of on-label reduced-dose apixaban in Korean patients
with AF who meet the guideline-recommended dose-reduc-
tion criteria.

METHODS

Study population

The INSPIRE study was a prospective, multicenter, observa-
tional cohort conducted across 38 tertiary and secondary
hospitals in South Korea. Consecutive adult patients (aged
> 19 yr) with a diagnosis of non-valvular AF who were pre-
scribed apixaban 2.5 mg twice daily for stroke prevention
and met the on-label criteria for dose reduction were eligi-
ble for enrollment. On-label dose reduction was defined as
meeting at least two of the following three criteria: age > 80
years, body weight < 60 kg, or serum creatinine > 1.5 mg/
dL. Patients with mechanical heart valves, moderate-to-se-
vere mitral stenosis, pregnancy, or any formal contraindica-
tion to apixaban were excluded.

Data collection

Baseline data included demographic characteristics, medi-
cal history, cardiovascular risk factors, concomitant med-
ications, and laboratory results. Thromboembolic risk was
assessed using the CHA,DS,-VASc score, and bleeding risk
was evaluated using the HAS-BLED score. Congestive heart
failure (CHF) was defined as either a clinical diagnosis of
heart failure (including prior hospitalization for heart failure
or ongoing heart failure therapy) or objective evidence of
left ventricular ejection fraction (< 40%) on echocardiogra-
phy within 12 months. Renal function was assessed using
the estimated glomerular filtration rate (eGFR) calculated by
the Modification of Diet in Renal Disease (MDRD) equation
and categorized as > 60, 30-59, or 15-29 mL/min/1.73 mZ.
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Study outcomes

The primary efficacy outcome was ischemiczhemorrhagic
stroke, including transient ischemic attack (TIA), or systemic
thromboembolism. The primary safety outcome was major
bleeding, defined according to the International Society on
Thrombosis and Haemostasis (ISTH) criteria [13]. The sec-
ondary composite outcome included myocardial infarction,
heart failure hospitalization, heart disease requiring cardiac
intervention, and all-cause mortality.

Clinical and laboratory data were obtained at baseline
and throughout a planned follow-up period of 12 months.
Patients were censored at the time of an outcome event,
discontinuation of apixaban, or completion of the study fol-
low-up, whichever occurred first.

Statistical analysis

Continuous variables were presented as means with stan-
dard deviations, and categorical variables were presented
as frequencies with percentages. Comparisons between
groups were performed using chi-square tests or Fisher’s
exact tests for categorical variables and independent t-tests
or Mann-Whitney U tests for continuous variables, as ap-
propriate.

Event-free survival was estimated using the Kaplan-Mei-
er method and compared with the log-rank test. Time-to-
event analyses were performed using Cox proportional
hazards regression models. Univariate Cox regression was
first performed for each candidate predictor. For the prima-
ry safety outcome (major bleeding; n = 44 events) and the
secondary composite outcome (n = 97 events), multivariate
models included clinically prespecified covariates: age, sex,
CHF, hypertension, diabetes mellitus, prior stroke or TIA,
vascular disease, non-paroxysmal AF, malignancy, and renal
function (categorized as eGFR > 60 [reference], 30-59, and
15-29 mL/min/1.73 m2). For the primary efficacy outcome
(stroke/systemic embolism; n = 24 events), given the limit-
ed number of events, the multivariate model was restricted
to three clinically relevant CHA,DS,-VASc components that
demonstrated significance in univariate analysis (CHF, dia-
betes mellitus, and prior stroke/TIA). Additionally, eGFR was
analyzed as a continuous variable to assess the linear rela-
tionship between renal function and outcomes (hazard ratio
[HR] per 10 mL/min/1.73 m? decrease). Results are reported
as HRs with 95% confidence intervals (Cls). Two-sided p val-
ues < 0.05 were considered statistically significant.
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Ethics statement

This study was approved by the local Institutional Review
Board (IRB) of Keimyung University Dongsan Medical Cen-
ter (IRB number: DSMC IRB 2019-07-028) and by the IRB
of each participating center. All patients provided written
informed consent prior to enrollment. The study was regis-
tered at the Clinical Research Information Service (Identifier:
KCT0005916).

RESULTS

Baseline characteristics

From December 2019 through July 2023, a total of 1,675
patients with non-valvular AF were screened for the study.
Among these, 20 patients did not meet the eligibility crite-
ria, resulting in a final analysis of 1,655 patients who ful-
filled the on-label criteria for reduced-dose apixaban. The
mean age was 82.8 + 4.4 years, and 1,002 patients (60.5%)
were female. The mean body weight was 54.6 + 8.1 kg, and
the mean creatinine clearance was 38.8 + 14.4 mL/min. The
mean CHA,DS,-VASc score was 4.2 + 1.3, and the mean
HAS-BLED score was 1.7 + 0.8. Common comorbidities in-
cluded hypertension in 1,208 patients (73.0%), diabetes
mellitus in 501 (30.3%), and CHF in 429 (25.9%). Non-par-
oxysmal AF was present in 814 patients (49.2%). Regarding
concomitant medications, beta-blockers were used in 832
patients (50.3%), diuretics in 808 (48.8%), statins in 695
(42.0%), angiotensin receptor blockers in 653 (39.5%), cal-
cium channel blockers in 494 (29.8%), and antiplatelet ther-
apy in 93 (5.6%), of whom 87 received single antiplatelet
therapy and 6 received dual antiplatelet therapy. Regarding
renal function, 790 patients (47.7%) had eGFR > 60 mL/
min/1.73 m?, 647 (39.1%) had eGFR 30-59 mL/min/1.73
mZ, and 218 (13.2%) had eGFR 15-29 ml/min/1.73 m?2.
The baseline characteristics of the study population are sum-
marized in Table 1.

Outcomes

The mean follow-up duration was 323.9 + 112.3 days (me-
dian 364.0, interquartile range 324.0-391.0; total 1,467.6
patient-years). A total of 1,053 patients (63.6%) completed
at least 350 days of follow-up. During the follow-up peri-
od, the primary efficacy outcome of stroke or systemic em-
bolism occurred in 24 patients, with an incidence rate of
1.64 events per 100 patient-years (95% Cl, 0.98-2.29). No
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systemic embolism events were observed. Ischemic stroke
accounted for 8 events (0.55 per 100 patient-years), hem-
orrhagic stroke for 10 events (0.68 per 100 patient-years),
and stroke of uncertain type for 6 events (0.41 per 100
patient-years). The primary safety outcome of major bleed-
ing occurred in 44 patients, with an incidence rate of 3.00
events per 100 patient-years (95% Cl, 2.11-3.88). Gastro-
intestinal bleeding was the most common type (17 events,
1.16 per 100 patient-years), followed by intracranial hemor-
rhage (10 events, 0.68 per 100 patient-years) (Table 2). The
secondary composite outcome occurred in 97 patients, with
an incidence rate of 6.61 events per 100 patient-years (95%
Cl, 5.29-7.92). Individual components included all-cause
mortality in 44 patients (3.00 per 100 patient-years), heart
failure hospitalization in 49 (3.34 per 100 patient-years),
myocardial infarction in 1 (0.07 per 100 patient-years), and
heart disease requiring cardiac intervention in 3 (0.20 per
100 patient-years) (Table 3). The Kaplan-Meier curves for
stroke/systemic embolism, major bleeding, and the second-
ary composite outcome are illustrated in Figure 1.
Univariate and multivariate Cox proportional hazards re-
gression analyses were performed to evaluate the associa-
tion between clinical factors and outcomes (Supplementary
Table). For the primary efficacy outcome of stroke or systemic
embolism (n = 24 events), univariate analysis identified CHF
(HR 2.37, 95% Cl 1.06-5.30, p = 0.035), diabetes mellitus
(HR 2.38, 95% Cl 1.07-5.29, p = 0.034), and prior stroke/
TIA (HR 2.57, 95% Cl 1.06-6.19, p = 0.036) as significant
predictors. Given the limited number of events, the multi-
variate model was restricted to these three CHA,DS,-VASc
components, and all three were confirmed as independent
predictors: prior stroke/TIA (HR 2.59, 95% Cl 1.07-6.26, p
=0.034), CHF (HR 2.31, 95% CI 1.03-5.17, p = 0.041), and
diabetes mellitus (HR 2.26, 95% CI 1.01-5.03, p = 0.047).
For the primary safety outcome of major bleeding, CHF
(HR 2.48, 95% Cl 1.36-4.53, p = 0.003) and severe renal
impairment (€GFR 15-29 mL/min/1.73 m2; HR 3.33, 95% Cl
1.38-8.01, p = 0.007) were significant independent predic-
tors. For the secondary composite outcome, older age (HR
1.10 per year, 95% ClI 1.05-1.16, p < 0.001), CHF (HR 2.47,
95% Cl 1.65-3.71, p < 0.001), diabetes mellitus (HR 1.74,
95% Cl 1.13-2.67, p = 0.011), moderate renal impairment
(eGFR 30-59 mL/min/1.73 mZ%; HR 1.68, 95% CI 1.04-2.72,
p = 0.035), and severe renal impairment (eGFR 15-29 mL/
min/1.73 m?; HR 3.55, 95% Cl 1.98-6.40, p < 0.001) were
all independently associated with adverse outcomes. The
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Table 1. Baseline characteristics of the patients
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Table 1. Continued

Characteristic Total (n = 1,655) Characteristic Total (n = 1,655)
Age (yr) 82.8 + 4.4 (65-97) Digoxin 159 (9.6)
Female sex 1,002 (60.5) ACE inhibitor 51(3.1)
Body weight (kg) 54.6 + 8.1 ARB 653 (39.5)
Body-mass index (kg/m?) 22.4+30 Diuretics 808 (48.8)
Creatinine clearance (mL/min) 38.8+14.4 Statin 695 (42.0)
Serum creatinine (mg/dL) 12+04 Values are presented as mean + standard deviation (range) or
Type of atrial fibrillation number (%).
Paroxysmal 841 (50.8) CHA,DS,-VASc, congestive heart failure, hypertension, age >
Non-paroxysmal 814 (49.2) 75 years (doubled), diabetes mellitus,. prior stroke or transient
ischemic attack (doubled), vascular disease, age 65-74 years,
CHA;DS,-VASC score 42+13 female sex; HAS-BLED, hypertension, abnormal renal/liver
2-3 687 (41.5) function, stroke, bleeding history or predisposition, labile INR,
4-5 701 (42.4) elderly, drugs/alcohol concomitantly; LVEF, left ventricular
>6 267 (16.1) ejection fraction; TIA, transient ischemic attack; eGFR, estimated
HAS-BLED score 17+08 glomerular filtration rate; ACE, angiotensin-converting enzyme;
Dose reduction criteria ARB, angiotensin receptor blocker.
Age >80 yr 1,546 (93.4)
Body weight < 60 kg 1463 (88.4) forest plots depicting HRs for each outcome are shown in
Serum creatinine > 1.5 mg/dL 436 (26.3) Figure 2.
Criteria combinations
Age + weight 1,219 (73.7)
Creatinine + age 192 (11.6) DISCUSSION
Creatinine + weight 109 (6.6)
All three criteria 135 (8.2) Previous real-world studies have established the clinical out-
Medical history comes of reduced-dose NOACs in Asian populations. In the
Hypertension 1,208 (73.0) ARISTOTLE East-Asian sub-analysis, the incidence of stroke/
Diabetes mellitus 501 (30.3) systemic embolism was 2.52 and major bleeding 3.46 per
Congestive heart failure or reduced 429 (25.9) 100 patient-years [6]. The Japanese J-ELD AF Registry report-
LVEF ed stroke/systemic embolism rate and major bleeding rates
Prior stroke or TIA 232 (14.0) of 1.56 and 2.25 per 100 patient-years, respectively [14]. In
Prior systemic embolism 0(0.0) Korea, the LEDIOS registry, a large-scale prospective Kore-
History of vascular disease 114 (6.9) an study of on-label reduced-dose edoxaban, demonstrat-
Malignancy 185 (11.2) ed similarly low event rates for stroke/systemic embolism
Renal function, eGFR (1.13% per 100 patient-years) and major bleeding (1.34 per
Normal, > 60 mL/min/1.73 m? 790 (47.7) 100 patient-years) [12]. East-Asian post-marketing apixaban
Mild impairment, 30-59 mL/min/ 647 (39.1) data have shown ischemic stroke/systemic embolism/TIA
173 m? rates of approximately 1.0-1.7% per 100 patient-years and
Moderate-severe impairment, 15-29 218 (13.2) major bleeding rates of 2.4-3.3 per 100 patient-years [15-17].
mb/min/1.73 m? These consistent findings across different NOACs and Asian
Concomitant medications populations suggest that appropriate dose reduction main-
Antiplatelet therapy 93 (5.6) tains therapeutic efficacy while potentially mitigating bleed-
Single antiplatelet 876.3) ing risk in vulnerable patient subgroups.
Dual antiplatelet 6(0.4) Our study results are consistent with this body of evidence:
Beta-blocker 832(50.3) the INSPIRE cohort demonstrated stroke/systemic embolism
Calcium channel blocker 494 (29.8)
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Table 2. Efficacy and safety outcomes

Outcome? Patients with event (No.) Event rate®

Primary efficacy outcome - stroke or systemic embolism 24 1.64 (0.98-2.29)
Ischemic stroke 8 0.55 (0.17-0.92)
Hemorrhagic stroke 10 0.68 (0.26-1.10)
Stroke of uncertain type 6 0.41 (0.08-0.74)
Systemic embolism 0 0.00

Primary safety outcome - major bleeding® 44 3.00(2.11-3.88)
Intracranial 10 0.68 (0.26-1.10)
Gastrointestinal 17 1.16 (0.61-1.71)
Other location 17 116 (0.61-1.71)

a>Analyses were performed on data from all enrolled patients (n = 1,655) with a mean follow-up of 323.9 + 112.3 days (total 1,467.6
patient-years).

Event rates are expressed as events per 100 patient-years with 95% confidence intervals.

9Major bleeding was defined according to the International Society on Thrombosis and Haemostasis (ISTH) criteria.

Table 3. Secondary outcomes

Outcome? Patients with event (No.) Event rate®
Secondary composite outcome 97 6.61 (5.29-7.92)
Individual components
All-cause mortality 44 3.00 (2.11-3.88)
Myocardial infarction 1 0.07 (0.00-0.20)
Heart failure hospitalization 49 3.34 (2.40-4.27)
Cardiac intervention 3 0.20(0.00-0.43)

JAnalyses were performed on data from all enrolled patients (n = 1,655) with a mean follow-up of 323.9 + 112.3 days (total 1,467.6
patient-years).
BEvent rates are expressed as events per 100 patient-years with 95% confidence intervals.

e —\‘R 1.00
0.95 2 095 2 095 \
090

0.90 0.90

Event-free survival
Event-free survival
Event-free survival

085 . . . 085 . . . 085 . . .
0 100 200 300 0 100 200 300 0 100 200 300
Follow-up duration (days) Follow-up duration (days) Follow-up duration (days)
No. atrisk 1,655 1,486 1,381 1,284 No.atrisk 1,655 1,483 1,375 1,273 No.atrisk 1,655 1,475 1,352 1,255

A B

Figure 1. Kaplan—Meier estimates of event-free survival. (A) The cumulative incidence of stroke or systemic embolism. (B) Major bleeding.
(C) The secondary composite outcome (myocardial infarction, heart failure hospitalization, cardiac intervention, or all-cause mortality). The
number of patients at risk is shown below each panel. During a mean follow-up of 323.9 days (1,467.6 patient-years), stroke or systemic
embolism occurred in 24 patients (1.64 per 100 patient-years), major bleeding in 44 patients (3.00 per 100 patient-years), and the sec-
ondary composite outcome in 97 patients (6.61 per 100 patient-years).

per 100 patient-years, confirming that guideline-concordant rean patients meeting dose reduction criteria. These find-
reduced-dose apixaban yields comparable outcomes in Ko- ings underscore the importance of dosing fidelity in NOAC
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Figure 2. (A) Hazard ratios for stroke or systemic embolism, (B) major bleeding, and (C) the secondary composite outcome. (A) For the
primary efficacy outcome of stroke or systemic embolism, given the limited number of events (n = 24), the multivariate model was re-
stricted to three CHA,DS,-VASc components that demonstrated significance in univariate analysis (congestive heart failure, diabetes mel-
litus, and prior stroke/TIA), yielding an events-per-variable ratio of 8.0. (B) For major bleeding (n = 44 events) and (C) the secondary com-
posite outcome (n = 97 events), the full multivariate model included 11 clinically prespecified covariates: age, sex, congestive heart failure,
hypertension, diabetes mellitus, prior stroke/TIA, vascular disease, non-paroxysmal AF, malignancy, and renal function (eGFR 30-59 and
15-29 mL/min/1.73 m?, with > 60 mL/min/1.73 m? as reference). Hazard ratios are shown with 95% Cls on a logarithmic scale. Blue
squares indicate statistically significant associations (p < 0.05); gray squares indicate non-significant associations. (A) All three CHA,DS,-
VASc components were significant independent predictors of stroke or systemic embolism. (B) Congestive heart failure and severe renal
impairment (eGFR 15-29 mL/min/1.73 m?) were significant predictors of major bleeding. (C) Older age, congestive heart failure, diabetes
mellitus, and graded renal impairment were independent predictors of the secondary composite outcome. Cl, confidence interval; TIA,
transient ischemic attack; eGFR, estimated glomerular filtration rate; AF, atrial fibrillation.
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therapy. Recent data have demonstrated that inappropriate
dose reduction—prescribing reduced-dose NOACs in pa-
tients who do not meet guideline-recommended criteria—is
associated with increased risks of stroke and systemic em-
bolism without a meaningful reduction in bleeding events
[18,19]. Conversely, our results demonstrate that when dose
reduction is performed according to established on-label
criteria, the resulting clinical outcomes are favorable and
consistent with expectations from pivotal trials and other
real-world registries. These observations reinforce the need
for clinicians to strictly adhere to guideline-directed dosing
criteria rather than empirically reducing doses based on per-
ceived patient frailty or bleeding concerns.

In our analysis of stroke or systemic embolism, CHF (HR
2.31), diabetes mellitus (HR 2.26), and prior stroke/TIA (HR
2.59) were all confirmed as independent predictors in the
multivariate model restricted to CHA,DS,-VASc compo-
nents. These findings reinforce the clinical relevance of the
CHA,DS,-VASc scoring system for risk stratification even
among patients receiving reduced-dose apixaban and are
consistent with prior studies demonstrating the predictive
value of these established risk factors in anticoagulated AF
populations [18].

CHF consistently emerged as a strong independent pre-
dictor across all three outcomes: stroke/systemic embolism
(HR 2.31), major bleeding (HR 2.48), and the secondary
composite outcome (HR 2.47). This universality suggests
that CHF reflects a fundamentally higher-risk phenotype
that transcends individual outcome categories. Severe renal
impairment (eGFR 15-29 mL/min/1.73 m2) was also strongly
associated with both major bleeding (HR 3.33) and com-
posite outcomes (HR 3.55), underscoring the particularly
vulnerable status of this subgroup despite on-label dose
reduction. In the secondary composite outcome, a graded
relationship between renal dysfunction and adverse events
was observed, with both moderate (eGFR 30-59; HR 1.68, p
=0.035) and severe (eGFR 15-29; HR 3.55, p < 0.001) renal
impairment significantly associated with worse outcomes.
The composite outcome provides a more holistic assessment
of overall patient risk, illustrating that multimorbidity—par-
ticularly CHF and impaired renal function—drives adverse
outcomes across both ischemic and bleeding domains.
These observations align with prior studies identifying heart
failure as a key driver of adverse events in anticoagulated
AF patients, likely reflecting the complex interplay between
neurohormonal activation, hepatic congestion affecting
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drug metabolism, and inherent vascular fragility in this pop-
ulation [19-21].

Several limitations of our study should be acknowledged.
First, our study was an observational cohort study, and lon-
ger-term outcomes beyond one year remain to be deter-
mined. Second, all patients were enrolled in Korea, and the
generalizability of our findings to non-Asian populations may
be limited. Third, therapeutic drug levels were not systemat-
ically measured; thus, pharmacokinetic variability could not
be fully accounted for. Fourth, the limited number of stroke/
systemic embolism events (n = 24) restricted the number of
covariates that could be included in the multivariate mod-
el for this outcome. Finally, we did not specifically assess
patient compliance with reduced-dose apixaban during
follow-up. Although previous studies have consistently re-
ported excellent adherence to NOAC therapy in real-world
practice, the absence of direct compliance evaluation in our
study should be acknowledged.

In conclusion, in this large, prospective, multicenter Kore-
an cohort, on-label reduced-dose apixaban demonstrated
effective stroke prevention with acceptable bleeding risk in
patients with AF who meet dose reduction criteria. How-
ever, patients with concomitant CHF and impaired renal
function remained at heightened risk of both ischemic and
bleeding complications, highlighting the need for careful
patient selection and individualized management strategies
in these high-risk subgroups.

KEY MESSAGE

1. In a large prospective multicenter Korean cohort of
1,655 elderly AF patients meeting on-label criteria
for reduced-dose apixaban, the rates of stroke or
systemic embolism (1.64 per 100 patient-years) and
major bleeding (3.00 per 100 patient-years) were
comparable to those reported in other East Asian
real-world registries, supporting the efficacy and
safety of guideline-directed dose reduction in this
vulnerable population.

2. CHF and graded renal impairment identify partic
ularly vulnerable subgroups with elevated risks of
both bleeding and composite adverse outcomes,
underscoring the need for careful patient selection
and individualized management despite on-label
dose reduction.
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Supplementary Table. Univariate and multivariate cox proportional hazards analysis of clinical outcomes

. Univariate Multivariate?
ariable
HR (95% Cl) p value HR (95% Cl) p value

Stroke or systemic embolism®
Age (per year increase) 1.02 (0.93-1.12) 0.694 - -
Male sex 0.94 (0.41-2.14) 0.878 - -
Congestive heart failure 2.37 (1.06-5.30) 0.035 2.31(1.03-5.17) 0.041
Hypertension 0.91(0.38-2.19) 0.833 - -
Diabetes mellitus 2.38 (1.07-5.29) 0.034 2.26 (1.01-5.03) 0.047
Prior stroke/TIA 2.57 (1.06-6.19) 0.036 2.59 (1.07-6.26) 0.034
Vascular disease 1.96 (0.59-6.58) 0.274 - -
Non-paroxysmal AF 1.49 (0.66-3.35) 0.337 - -
Malignancy 0.76 (0.18-3.22) 0.707 - -
eGFR 30-59 mL/min/1.73 m? 1.81(0.81-4.04) 0.148 - -
eGFR 15-29 mL/min/1.73 m? 1.24 (0.37-4.17) 0.725 - -

Major bleeding
Age (per year increase) 0.99 (0.93-1.06) 0.804 1.01 (0.95-1.07) 0.705
Male sex 0.73(0.38-1.37) 0.323 0.77 (0.40-1.47) 0.431
Congestive heart failure 2.84 (1.57-5.13) 0.001 2.48 (1.36-4.53) 0.003
Hypertension 1.47 (0.71-3.05) 0.304 1.20 (0.56-2.56) 0.634
Diabetes mellitus 1.96 (1.08-3.54) 0.027 1.44(0.77-2.70) 0.249
Prior stroke/TIA 1.59 (0.76-3.30) 0.216 1.55 (0.74-3.24) 0.246
Vascular disease 0.64 (0.16-2.66) 0.543 0.58 (0.14-2.41) 0.451
Non-paroxysmal AF 1.85 (1.00-3.43) 0.049 1.66 (0.89-3.08) 0.109
Malignancy 1.06 (0.42-2.69) 0.899 1.36 (0.53-3.51) 0.519
eGFR 30-59 mL/min/1.73 m? 1.39(0.77-2.51) 0.273 1.75 (0.84-3.64) 0.136
eGFR 15-29 mL/min/1.73 m? 2.93 (1.48-5.80) 0.002 3.33(1.38-8.01) 0.007

Secondary composite outcome
Age (per year increase) 1.09 (1.04-1.15) 0.001 1.10 (1.05-1.16) < 0.001
Male sex 1.04 (0.69-1.56) 0.851 1.15(0.76-1.74) 0.514
Congestive heart failure 2.70 (1.82-4.03) < 0.001 2.47 (1.65-3.71) < 0.001
Hypertension 0.93 (0.60-1.44) 0.732 0.71(0.44-1.12) 0.143
Diabetes mellitus 2.06 (1.38-3.08) < 0.001 1.74 (1.13-2.67) 0.011
Prior stroke/TIA 1.03 (0.58-1.81) 0.926 1.06 (0.60-1.88) 0.831
Vascular disease 1.43(0.72-2.83) 0.311 1.27 (0.63-2.53) 0.503
Non-paroxysmal AF 1.03 (0.69-1.54) 0.872 0.88 (0.59-1.31) 0.516
Malignancy 1.16 (0.63-2.12) 0.629 1.30(0.70-2.39) 0.406
eGFR 30-59 mL/min/1.73 m? 1.32 (0.89-1.97) 0.172 1.68 (1.04-2.72) 0.035
eGFR 15-29 mL/min/1.73 m? 2.76 (1.73-4.41) < 0.001 3.55 (1.98-6.40) < 0.001

HR, hazard ratio; Cl, confidence interval; TIA, transient ischemic attack; AF, atrial fibrillation; eGFR, estimated glomerular filtration
rate (reference: > 60 mL/min/1.73 m2).

AFor major bleeding (n = 44 events) and the secondary composite outcome (n = 97 events), the multivariate model included all 11
clinically prespecified covariates.

DFor stroke/systemic embolism (n=24 events), given the limited number of events, the multivariate model was restricted to three
clinically relevant CHA2DS2-VASc components that demonstrated significance in univariate analysis (congestive heart failure,
diabetes mellitus, and prior stroke/TIA), yielding an events-per-variable ratio of 8.0.

The dash (-) indicates the variable was not included in the multivariate model.
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