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Prescribing Patterns and Outcomes of Edoxaban in
Atrial Fibrillation Patients From Asia

— One-Year Data From the Global ETNA-AF Program —

Jong-11 Choi, MD, PhD; Songsak Kiatchoosakun, MD; Panyapat Jiampo, MD;
Hung Fat Tse, MD, PhD; Yannie Oi Yan Soo, MD; Chun-Chieh Wang, MD;
Chang Hoon Lee, MD; Ladislav Pecen, PhD; Martin Unverdorben, MD, PhD;
Raffaele De Caterina, MD, PhD; Paulus Kirchhof, MD, PhD

Background: This study reports prescribing patterns and the 1-year effectiveness and safety of edoxaban in an Asian cohort of
Edoxaban Treatment in routiNe clinical prActice (ETNA)-Atrial Fibrillation (AF) patients.

Methods and Results: The Global ETNA-AF program integrates prospective, observational, noninterventional regional studies,
collecting data on characteristics and clinical outcomes of patients with AF receiving edoxaban for stroke prevention. Baseline char-
acteristics, medical history, and 1-year clinical event rates were assessed in patients from South Korea, Taiwan, Hong Kong, and
Thailand. Clinically relevant events assessed at 12 months included all-cause death, cardiovascular death, ischemic and hemorrhagic
stroke, systemic embolic events (SEEs), bleeding, and net clinical outcome (NCO). Overall, 3,359 patients treated with edoxaban
60 or 30mg once daily completed 1-year follow-up; 70.9% of patients received recommended dosing according to local labels.
Baseline meantstandard deviation age was 71.7+9.6 years, CHA2DS2-VASc score was 3.1+1.5, and modified HAS-BLED score
was 2.3+1.1. Mean age and sex were similar across countries/regions. The 1-year event rate for all-cause death was 1.8%; major
bleeding, 1.3%; ischemic stroke, 1.1%; cardiovascular mortality, 0.7%; hemorrhagic stroke, 0.3%; SEEs, 0%; and NCO, 4.1%; with
differences observed between countries/regions and dosing groups.

Conclusions: Most Asian patients with AF were prescribed recommended edoxaban dosing in routine care settings. At 1-year
follow-up, this analysis supports the effectiveness and safety of edoxaban in these patients.
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onvitamin K antagonist oral anticoagulants
N (NOAC:S) are the standard of care for stroke pre-

vention in patients with atrial fibrillation (AF).1-6
In contrast to physicians in non-Asian countries, physi-
cians in Asian countries more frequently prescribe a
reduced dose of NOACs,”8 which may be partly attributed
to the lower mean body weight and higher risk of bleeding

observed in Asian patients with AF.>-12 Globally, the rec-
ommended dose of the NOAC edoxaban is reduced to
30mg once daily (QD) in patients with creatinine clearance
(CrCl) 15-50 mL/min, body weight <60kg, or concomitant
use of potent P-glycoprotein inhibitors. For Asian patients,
the latest Asia Pacific Heart Rhythm Society guidelines
recommend the use of standard-dose edoxaban (60mg
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Total
(N=3,359)

Sex, male, n (%) 1,996 (59.4)
Age, years, mean+SD* 71.7+9.6
Weight, kg, mean+SD 65.9+12.4
Body mass index, kg/m?, mean+SD** 25.0+3.8
eGFR, mL/min/1.73m2, mean +SD* 62.6+23.8
CHA2DS2-VASc, mean+SD* 3.1£1.5
Modified HAS-BLED, mean+SD 2.3+1.1
Type of AF, n (%)

Paroxysmal* 1,509 (45.0)

Persistent* 792 (23.6)

Long-standing persistent* 423 (12.6)

Permanent* 631 (18.8)
Diabetes mellitus, n (%) 999 (29.7)
Hypertension, n (%)* 2,427 (72.3)
Heart failure, n (%)*t 418 (12.4)
COPD, n (%)** 161 (4.8)
Peripheral artery disease, n (%)** 25 (0.7)
History of ischemic stroke, n (%)* 507 (15.1)
History of major or CRNM bleeding, n (%)* 06 (3.2)
History of major bleeding, n (%) 76 (2.3)

Table 1. Demographics and Baseline Characteristics by Country/Region

South Korea Taiwan Hong Kong Thailand
(n=1,887) (n=983) (n=190) (n=299)
1,145 (60.7) 583 (59.3) 112 (58.9) 156 (52.2)
70.9+9.0 73.0+10.1 72.9+10.9 71.5+10.3
65.8+11.7 66.3+12.6 64.3+13.3 66.5+15.3
24.8+3.5 25.3+3.9 24.8+4.1 25.4+4.6
65.8+23.0 59.1+24.3 55.3+23.3 60.1+24.2
3.0+1.4 3.1+1.4 3.4+1.7 3.5+1.6
2.2+1.0 2.3+1.1 2.3+1.1 2.5+1.1
658 (34.9) 607 (62.0) 85 (44.7) 159 (53.2)
542 (28.7) 132 (13.5) 73 (38.4) 45 (15.1)
319 (16.9) 93 (9.5) 6( 2) 5(1.7)
368 (19.5) 147 (15.0) 26 (13.7) 90 (30.1)
534 (28.3) 305 (31.0) 67 (35.3) 93 (31.1)
1,335 (70.7) 706 (71.8) 135 (71.1) 251 (83.9)
182 (9.6) 154 (15.7) 1(11.1) 61 (20.4)
74 (3.9) 64 (6.5) 6(3.2) 7(5.7)

6(0.3) 5(1.5) 2(1.1) 2(0.7)
326 (17.3) 84 (8.5) 42 (22.1) 55 (18.4)

43 (2.3) 32 (3.3) 3(6.8) 8(6.0)

37 (2.0) 20 (2.0) 6 (3.2) 13 (4.3)

*P value for difference <0.0001, **P value for difference <0.05. A medical history of heart failure was determined if the patient met one of the
following criteria: documented congestive heart failure (CHF) or, if CHF was not reported, documentation of ischemic cardiomyopathy; ejection
fraction <40%; frequent dyspnea (=1/day) without chronic obstructive pulmonary disease and with documented severe valvular heart disease,
coronary artery disease post-myocardial infarction, valve replacement, or hypertension treated with >3 antihypertensive drugs. AF, atrial fibril-
lation; CHA2DS2-VASc, Congestive heart failure, Hypertension, Age, Diabetes, Prior Stroke/Transient Ischemic Attack, Vascular disease, and
Sex category; COPD, chronic obstructive pulmonary disease; CRNM, clinically relevant nonmajor; eGFR, estimated glomerular filtration rate;
HAS-BLED, Hypertension, Abnormal renal and liver function, Stroke, Bleeding history or disposition, Labile international normalized ratio,

Elderly, Drugs or alcohol; SD, standard deviation.

QD) for stroke prevention unless the local label recom-
mends the reduced-dose regimen.!3-15 Despite these recom-
mendations, studies report that up to 70% of patients
receive a nonrecommended NOAC dose in routine care,
with a larger proportion of those patients being under-
rather than overdosed.$1617 Although nonrecommended
dosing of NOACs is common in routine clinical practice,
its effect on treatment effects and clinical event risk is
unclear.

The prospective, observational Global Edoxaban
Treatment in routiNe clinical prActice (ETNA)-AF pro-
gram assesses the effectiveness and safety of edoxaban
usage in patients with AF in routine clinical practice.!8
Globally, 1-year event rates of hemorrhagic stroke, intra-
cranial hemorrhage (ICH), and other major bleeding
events in these patients are low.” However, as Asian
patients on oral anticoagulation drugs may be at higher
bleeding risk than patients from non-Asian countries,’$
data from Asian populations are needed. In this analysis
of the ETNA-AF program, we report the 1-year results on
the effectiveness and safety of edoxaban and the frequency
of nonrecommended dosing in patients from South Korea,
Taiwan, Hong Kong, and Thailand.

Methods

Design

The study design of the Global ETNA-AF program has
been described in detail previously.'® Briefly, the Global
ETNA-AF program integrates prospective, observational,

noninterventional, and regional studies from Europe,
Japan, and other Asian countries/regions (South Korea/
Taiwan [NCT02951039], Hong Kong [NCT(03247582], and
Thailand [NCT03247569]).182021 The ETNA-AF study
protocols received the appropriate review board approv-
als.120 The program complied with the latest version of the
Declaration of Helsinki and the International Conference
on Harmonisation Good Clinical Practices standards.?? All
study participants provided written informed consent
before enrollment.

The current analyses include 1-year data from patients
who were separated post hoc into 2 cohorts — those meet-
ing and those not meeting dose-reduction criteria for edox-
aban. Comparisons were made between those meeting the
dose-reduction criteria who received the nonrecommended
60-mg dose vs. the recommended 30-mg dose and between
patients not meeting dose-reduction criteria who received
the recommended edoxaban 60-mg dose vs. the nonrecom-
mended 30-mg dose.

Inclusion and Exclusion Criteria

Full inclusion and exclusion criteria for the Global ETNA-
AF program have been described previously.!’® Adult
patients treated with edoxaban for stroke prevention in AF
according to the local labels were eligible to participate.
Patients were excluded if they were unable to provide
informed consent or if they were simultaneously participat-
ing in any interventional study.
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Table 2. Demographics and Baseline Characteristics by Edoxaban Dose

Patients with no
dose-reduction criteria met

Patients who met >1
dose-reduction criterion

Recommended
60mg (n=1,293)

Sex, male, n (%) 1,000 (77.3)
Age, years, mean+SD 67.0+8.9
Weight, kg, mean+SD 73.9+9.8
Body mass index, kg/m?, mean+SD 26.6+3.4
eGFR, mL/min/1.73m2, mean+SD 78.1+19.9
CHA2DS2-VASc, mean+SD 2.6x1.4
HAS-BLED, mean+SD 2.1+1.0
Type of AF, n (%)

Paroxysmal 559 (43.3)

Persistent 337 (26.1)

Long-standing persistent 150 (11.6)

Permanent 246 (19.0)
Diabetes mellitus, n (%) 399 (30.9)
Hypertension, n (%) 916 (70.8)
Heart failure, n (%)* 111 (8.6)
COPD, n (%) 2 (4.0)
Peripheral artery disease, n (%) 8 (0.6)
History of ischemic stroke, n (%) 198 (15.3)
History of major or CRNM bleeding, n (%) 26 (2.0)

History of major bleeding, n (%) 18 (1.4)

Nonrecommended Recommended Nonrecommended
30mg (n=601) 30mg (n=1,088) 60mg (n=377)
388 (64.6) 437 (40.2) 171 (45.4)
71.4+8.9 77.3+8.0 71.8+8.9
72.4+9.1 57.1+9.8 58.3+7.8
26.8+3.4 23.1+3.5 23.1+2.9
72.9+20.6 44.4+16.0 54.5+16.9
3.0£1.4 3.8£1.4 3.3x14
2.3+1.0 2.5+1.1 2.2+1.1
272 (45.3) 505 (46.5) 173 (46.0)
143 (23.8) 235 (21.6) 77 (20.5)
109(182) 120 (11.0) 44 (11.7)

76 (12.7) 227 (20.9) 82 (21.8)
182 (30.3) 319 (29.3) 99 (26.3)
435 (72.4) 821 (75.5) 255 (67.6)
70 (11.6) 195(179) 42 (11.1)
3 (3.8) 64 (5.9) 22 (5.8)
3(0.5) 4(1.3) 0
76 (12.6) 151 (13.9) 82 (21.8)
8 (3.0) 51 (4.7) 11(2.9)
15 (2.5) 34 (3.1) 9 (2.4)

*A medical history of heart failure was determined if the patient met one of the following criteria: documented CHF or, if CHF was not reported,
documentation of ischemic cardiomyopathy; ejection fraction <40%,; frequent dyspnea (=1/day) without chronic obstructive pulmonary disease
and with documented severe valvular heart disease, coronary artery disease post-myocardial infarction, valve replacement, or hypertension

treated with =3 antihypertensive drugs. Abbreviations as in Table 1.

Assessments and Outcomes

Patient characteristics and medical history were collected
at baseline. Medical history, clinical events, and adverse
drug reactions were coded using the Medical Dictionary
for Regulatory Activities. Clinically relevant events, includ-
ing all-cause death, cardiovascular (CV)-related death,
ischemic stroke, hemorrhagic stroke, systemic embolic
events (SEEs), and bleeding, were systematically evaluated
over a 12-month period after enrollment. Bleeding was
classified as major, clinically relevant nonmajor (CRNM),
or minor in accordance with the International Society on
Thrombosis and Haemostasis (ISTH).22 The NCO, which
assessed composite rates of all strokes, SEEs, myocardial
infarction, major bleeding (ISTH defined), and all-cause
death, was also determined at 12 months.

Statistical Analysis

Baseline characteristics are presented as frequencies and/or
as summary statistics. Differences in baseline characteristics
between countries/regions were evaluated with Chi-square
or Kruskal-Wallis tests. Clinical outcomes are presented as
summary statistics (n, mean, standard deviation [SD]) for
numerical parameters and as absolute and relative fre-
quencies for categorical variables. Wald Type 3 tests com-
pared 1-year clinical outcomes between countries/regions.
Statistical comparisons between dosing groups were not
performed. Strokes and SEEs were combined in this analy-
sis, as there was only 1 SEE reported.

Results

Patient Population and Baseline Characteristics by
Country/Region

Of the 3,462 patients from whom case reports were
collected, 3,359 (97%) were included in this analysis
(Supplementary Figure 1). The baseline characteristics and
medical history for all patients are shown in Table 1. Of the
3,359 patients included, comprising from South Korea
(n=1,887), Taiwan (n=983), Hong Kong (n=190), and
Thailand (n=299), 59.4% were male with a mean+SD age
of 71.7£9.6 years. The proportion of male patients and
mean patient age were similar across the 4 countries/regions.
The mean+SD CHA2DS2-VASc (Congestive heart failure,
Hypertension, Age, Diabetes, prior Stroke/transient isch-
emic attack, Vascular disease, and Sex category) score was
3.1£1.5, and the modified HAS-BLED (Hypertension,
Abnormal renal and liver function, Stroke, Bleeding his-
tory or disposition, Labile international normalized ratio,
Elderly, Drugs or alcohol) score was 2.3%1.1; for both
parameters, Thailand had the highest mean+SD scores
(CHA2DS:-VASc: 3.5£1.6; modified HAS-BLED: 2.5£1.1)
and South Korea had the lowest mean=SD scores
(CHA2DS2-VASc: 3.01.4; modified HAS-BLED: 2.2+1.0).
Other differences in demographic and baseline character-
istics across the countries/regions include CrCl and history
of heart failure, previous ischemic stroke, and prior major
or CRNM bleeding (P<0.0001 for all).

Nonrecommended and Recommended Edoxaban Dosing
At baseline, 49.7% of patients (1,670/3,359) received edox-
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Table 3. Clinical Outcomes at 1 Year by Country/Region
Outcomes at 1 year, n Total South Korea Taiwan Hong Kong Thailand P value*
(annual incidence, %) [95% CI] (N=3,359) (n=1,887) (n=983) (n=190) (n=299)
All-cause death 58 (1.78) 16 (0.87) 21 (2.19) 10 (5.45) 11 (3.90) <0.0001*
[1.38;2.31] [0.54; 1.43] [1.43; 3.36] [2.93; 10.12] [2.16; 7.03]
CV death 22 (0.68) 9 (0.49) 6 (0.63) 3(1.63) 4 (1.42) 0.2
[0.45; 1.03] [0.26; 0.94] [0.28; 1.39] [0.53; 5.07] [0.53; 3.77]
Hemorrhagic stroke 9 (0.28) 5(0.27) 2(0.21) 2(1.09) 0 0.3
[0.14; 0.53] [0.11; 0.66] [0.05; 0.84] [0.27; 4.38] [0.00; NE]
Ischemic stroke 37 (1.14) 17 (0.93) 11 (1.16) 1 (0.55) 8 (2.85) 0.06
[0.83; 1.58] [0.58; 1.50] [0.64; 2.09] [0.08; 3.88] [1.43; 5.70]
SEEs 1 (0.03) 0 0 0 1 (0.36) 1.0
[0.00; 0.22] [0.00; NE] [0.00; NE] [0.00; NE] [0.05; 2.52]
Major bleeding (ISTH) 43 (1.33) 18 (0.99) 13 (1.37) 7 (3.88) 5(1.78) 0.02*
[0.99; 1.79] [0.62; 1.57] [0.79; 2.35] [1.85; 8.14] [0.74; 4.29]
Major Gl bleeding 18 (0.55) 5(0.27) 5(0.52) 3(1.64) 5(1.78) 0.01*
[0.35; 0.88] [0.11; 0.66] [0.22; 1.26] [0.53; 5.10] [0.74; 4.29]
Intracranial hemorrhage 12 (0.37) 5(0.27) 4(0.42) 3(1.65) 0 0.1
[0.21; 0.65] [0.11; 0.66] [0.16; 1.11] [0.53; 5.12] [0.00; NE]
Major or CRNM bleeding 70 (2.18) 26 (1.43) 23 (2.44) 11 (6.23) 10 (3.60) 0.0004*
[1.72; 2.75] [0.97; 2.10] [1.62; 3.66] [3.45; 11.24] [1.94; 6.69]
Net clinical outcomet 132 (4.11) 50 (2.77) 44 (4.66) 15 (8.34) 23 (8.29) <0.0001*
[3.47; 4.88] [2.10; 3.65] [3.46; 6.26] [5.03; 13.84] [5.51; 12.47]

*Significant P values indicate a significant effect of the region (based on Wald test). fAll strokes, SEEs, myocardial infarctions, major bleeding
(ISTH), and all-cause death. ClI, confidence interval; CRNM, clinically relevant nonmajor; CV, cardiovascular; Gl, gastrointestinal; ISTH,
International Society on Thrombosis and Haemostasis; NE, not estimable; SEE, systemic embolic event.

aban 60mg, which was the nonrecommended dose for
22.6% (Supplementary Figure 2). Of all patients, 50.3%
(1,689/3,359) received edoxaban 30mg and this was the
nonrecommended dose for 35.6% (Supplementary Figure 2).
During the 1-year follow-up period, 348 (10.4%) patients
discontinued edoxaban therapy. Overall, the majority of
patients (70.9%) received the recommended dose. Of the
countries/regions included in this analysis, the recom-
mended 60-mg dose was most common in South Korea,
whereas the recommended 30-mg dose was most often
received by patients in Hong Kong. South Korea had the
highest proportion of patients receiving nonrecommended
edoxaban 30mg, whereas Hong Kong had the lowest. The
highest proportion of patients receiving nonrecommended
edoxaban 60mg occurred in Thailand, while South Korea
had the lowest.

Patient Population and Baseline Clinical Characteristics by
Dose

The baseline characteristics and medical history for patients
grouped by edoxaban dosing are shown in Table 2. Of the
patients who did not meet dose-reduction criteria, among
those receiving the recommended 60-mg dose, 77.3% were
male and had a mean£SD age of 67.0£8.9 years. Of the
patients receiving the nonrecommended 30-mg dose, 64.6%
were male and had a mean£SD age of 71.448.9 years.
Compared with patients receiving the recommended edox-
aban 60-mg dose, patients receiving nonrecommended
edoxaban 30mg had lower CrCl, higher CHA2DS2-VASc
and modified HAS-BLED scores, and more frequently had
a history of major or CRNM bleeding.

For patients meeting 21 dose-reduction criteria, among
those receiving the recommended 30-mg dose, 40.2% were
male with a mean+SD age of 77.318.0 years. Among
patients receiving the nonrecommended 60-mg dose, 45.4%
were male with a mean+SD age of 71.8£8.9 years (Table 2).
Patients receiving the recommended edoxaban 30-mg dose

had lower CrCl, higher CHA2DS2-VASc and modified
HAS-BLED scores, and were less likely to have a history
of ischemic stroke compared with patients receiving non-
recommended edoxaban 60 mg. Patients meeting >1 dose-
reduction criteria had lower body weight compared with
those who did not meet dose-reduction criteria.

1-Year Outcomes

Outcome event rates by country/region at the 1-year fol-
low-up are displayed in Table 3. The 1-year event rates
were as follows: 1.8% for all-cause death, 2.2% for major
or CRNM bleeding, 1.3% for major bleeding, 1.1% for
ischemic stroke, 0.7% for CV death, 0.6% for major gastro-
intestinal (GI) bleeding, 0.4% for ICH, 0.3% for hemor-
rhagic stroke, and 0% for SEEs; the NCO event rate was
4.1%. There was a significant difference in outcome event
rates across countries/regions. Differences in event rates
between countries/regions included all-cause death
(P<0.0001), major bleeding (P=0.02), and the NCO
(P<0.0001). Of the 4 countries/regions, patients in Hong
Kong had the numerically highest rates of all-cause death,
CV death, hemorrhagic stroke, major bleeding, ICH, and
major or CRNM bleeding and had the highest NCO, while
patients in Thailand had the numerically highest rates of
ischemic stroke, SEEs, and major GI bleeding.

Overall, there were significant differences in all-cause
death (P=0.001) and the NCO (P=0.003) across dosing
groups (Table 4). The 1-year rates of all-cause death, CV
death, hemorrhagic stroke, major bleeding, major or
CRNM bleeding, ICH, and major GI bleeding were
numerically higher in patients receiving the recommended
edoxaban 30-mg dose than in all other dosing groups. In
patients not meeting dose-reduction criteria, patients
receiving nonrecommended edoxaban 30 mg had numeri-
cally higher rates of all-cause death and the NCO, and
numerically lower rates of major or CRNM bleeding, than
patients receiving recommended edoxaban 60mg. For
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Table 4. Clinical Outcomes at 1 Year Stratified by Edoxaban Dose
Patients without Patients with =1
Outcomes at 1 year, n Total dose-reduction criteria dose-reduction criterion
(annual incidence, %) P value*
[95% CI] (N=3,359) Recommended Nonrecommended Recommended Nonrecommended
60mg (n=1,293) 30mg (n=601) 30mg (n=1,088) 60mg (n=377)

All-cause death 58 (1.78) 9 (0.71) 11 (1.88) 32 (3.07) 6 (1.64) 0.001*
[1.38; 2.31] [0.37; 1.37] [1.04; 3.40] [2.17; 4.34] [0.74; 3.64]

CV death 22 (0.68) 7 (0.55) 3(0.51) 12 (1.15) 0 0.4
[0.45; 1.03] [0.26; 1.16] [0.17; 1.59] [0.65; 2.03] [0.00; NE]

Hemorrhagic stroke 9 (0.28) 3(0.24) 2(0.34) 4 (0.38) 0 0.9
[0.14; 0.53] [0.08; 0.74] [0.09; 1.37] [0.14; 1.02] [0.00; NE]

Ischemic stroke 37 (1.14) 13 (1.04) 8 (1.38) 13 (1.25) 3(0.82) 0.8
[0.83; 1.58] [0.60; 1.79] [0.69; 2.76] [0.73; 2.16] [0.26; 2.54]

SEEs 1 (0.03) 0 0 1 (0.10) 0 1.0
[0.00; 0.22] [0.00; NE] [0.00; NE] [0.01; 0.68] [0.00; NE]

Major bleeding (ISTH) 43 (1.33) 16 (1.28) 6 (1.03) 18 (1.74) 3(0.82) 0.5
[0.99; 1.79] [0.78; 2.08] [0.46; 2.30] [1.10; 2.76] [0.26; 2.55]

Major Gl bleeding 18 (0.55) 5(0.40) 1(0.17) 9(0.87) 3(0.82) 0.3
[0.35; 0.88] [0.17; 0.95] [0.02; 1.22] [0.45; 1.67] [0.26; 2.55]
Intracranial hemorrhage 12 (0.37) 4(0.32) 2(0.34) 6 (0.58) 0 0.8

[0.21; 0.65] [0.12; 0.85] [0.09; 1.37] [0.26; 1.29] [0.00; NE]

Major or CRNM bleeding 70 (2.18) 25 (2.00) 8 (1.38) 30 (2.93) 7 (1.93) 0.2
[1.72; 2.75] [1.35; 2.96] [0.69; 2.76] [2.05; 4.19] [0.92; 4.05]

Net clinical outcome® 132 (4.11) 33 (2.65) 27 (4.71) 60 (5.85) 12 (3.30) 0.003*
[3.47; 4.88] [1.88; 3.72] [3.23; 6.86] [4.54; 7.53] [1.87; 5.80]

*Significant P values indicate a significant effect of dose recommendation (recommended 60mg, nonrecommended 30mg, recommended
30mg, nonrecommended 60 mg) based on Wald test. tAll strokes, SEEs, myocardial infarctions, major bleeding (ISTH), and all-cause death.

Abbreviations as in Table 3.

patients meeting dose-reduction criteria, those receiving
nonrecommended edoxaban 60 mg had numerically lower
rates of all-cause death, major bleeding, major or CRNM
bleeding, and the NCO when compared with patients
receiving the recommended edoxaban 30mg. The 1-year
bleeding event rates were <2% for all edoxaban doses
assessed.!

Discussion

In this 1-year follow-up analysis of data from the Global
ETNA-AF program, we assessed the effectiveness and
safety of recommended and nonrecommended dosing of
edoxaban for the treatment of AF in 3,359 patients in rou-
tine care settings from 4 Asian countries/regions. Differ-
ences were observed in patient baseline characteristics and
edoxaban dosing across countries/regions. Furthermore,
overall clinical outcomes, including rates of all-cause
death, CV death, hemorrhagic stroke, major bleeding,
major or CRNM bleeding, and the NCO, were numerically
higher in patients receiving recommended edoxaban 30 vs.
60mg (either recommended or nonrecommended dosing).
Regardless of the dosing received, these data provide addi-
tional evidence for the effectiveness and safety of edoxaban
in the Asian patient population with AF. This is an impor-
tant confirmation of the results from the ENGAGE-AF
TIMI 48 trial (NCT00781391) in routine clinical practice
with a patient population that had a higher bleeding risk
and lower body size and body weight than in other popula-
tions in the world.278

Overall, 50.3% of patients received edoxaban 30mg and
49.7% received edoxaban 60 mg, with most patients (70.9%)
receiving a recommended dose. Even though most patients
received a recommended dose, this finding was compara-
tively lower than in the Global ETNA-AF (82.6%) and

ETNA-AF-Japan (86.3%) studies.'®* The prospective,
multicenter, observational Global ETNA-AF program
included 26,823 patients from Europe, Japan, South
Korea, Taiwan, Hong Kong, and Thailand; the ETNA-
AF-Japan study included 11,107 Japanese patients; and
the current analysis included patients from South Korea,
Taiwan, Hong Kong, and Thailand (N=3,359).18.1924 The
discrepancy between the analyses regarding the recom-
mended dose may be due to country/regional differences in
baseline demographics and clinical characteristics or in the
prescribing practices of physicians. A previous analysis of
patients from South Korea and Taiwan in the Global
ETNA-AF study found that physicians take patient clini-
cal characteristics (e.g., bleeding risks) into consideration
when deviating from the dosing recommendation per local
label.?

In the current analysis of patients from South Korea,
Taiwan, Hong Kong, and Thailand, baseline characteris-
tics varied between dosing groups; patients receiving the
recommended edoxaban 30-mg dose had a higher mean
age and a higher risk of stroke and bleeding (CHA2DS:2-
VASc and modified HAS-BLED scores) than the other
dosing groups. This finding is similar to that from the
CODE-AF registry, in which Asian patients with AF
receiving an on-label, reduced dose of apixaban, dabiga-
tran, edoxaban, or rivaroxaban had a higher mean age and
mean HAS-BLED score than the other dosing groups.6 Of
the countries/regions analyzed, South Korea had the high-
est proportion of patients receiving nonrecommended
edoxaban 30mg, and Thailand had the highest proportion
of patients receiving nonrecommended edoxaban 60mg.
These country/regional differences in dosing could be at
least partly attributed to variations in baseline characteris-
tics, as mean baseline CHA2DS2-VASc and modified HAS-
BLED scores and history of hypertension, heart failure,
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and major bleeding were lowest/least frequent for patients
from South Korea and highest/most frequent for patients
from Thailand. Alternatively, these differences could be
due to chance, because of the small sample size of the study
population. Further investigation into country/regional
differences with regards to dosing is needed.

The proportion of patients receiving the nonrecom-
mended 30-mg dose reported here is consistent with previ-
ous observations from other similar studies in routine care
conducted in Taiwan and South Korea, but slightly higher
than the nonrecommended dosing observed in Europe and
Japan.16.21.24.25 I the retrospective, observational study of
11,275 patients from Taiwan receiving NOACs, approxi-
mately 32% of patients received a nonrecommended dose
(27% under- vs. 5% overdosed); the proportion of patients
receiving the recommended dose varied for rivaroxaban
(81%), edoxaban (67%), apixaban (65%), and dabigatran
(44%).162627 The CODE-AF registry evaluated NOAC
label adherence in 3,080 South Korean patients with AF in
routine clinical practice; 61.9% received the recommended
NOAC dose, and 38.1% received the nonrecommended
NOAC dose (36.4% under- vs. 1.6% overdosed).!¢ In
patients receiving edoxaban, 68% were prescribed the rec-
ommended dose and 32.1% the nonrecommended dose
(23.5% under- vs. 8.6% overdosed).!® Conversely, in our
analysis, the proportion of patients who received a higher-
than-recommended dose was larger than that reported in
previous studies. Although more patients in the ETNA-
AF-Japan study vs. the current study were prescribed the
recommended dose of edoxaban (86.3% vs. 70.9%), in both
studies, more patients who received the nonrecommended
dose were under- vs. overdosed.* In ETNA-AF-Japan,
1,486 (13.7%) patients were prescribed the nonrecom-
mended dose, of which 1,235 (11.4%) were underdosed and
251 (2.3%) were overdosed.?* However, it is important to
note that most previous studies assessed only the propor-
tion of patients receiving the nonrecommended vs. recom-
mended doses relative to the overall population, whereas
our analysis further stratified patients according to the
specific dosage received (30mg or 60mg). The breakdown
by dose adopted here provides useful information on edox-
aban prescribing patterns in Asia.

Rates of all-cause death, CV death, hemorrhagic stroke,
major bleeding, major or CRNM bleeding, and the NCO
were highest in patients receiving recommended edoxaban
30mg and lowest in patients receiving edoxaban 60mg
(either recommended or nonrecommended dosing),
although this difference was not statistically significant. In
comparison with our study, patients from the ETNA-AF-
Japan study who received the 30-mg vs. 60-mg edoxaban
dose had numerically higher incidences of major bleeding
alone (1.22%/year vs. 0.72%/year), major bleeding and
CRNM bleeding (4.03%/year vs. 3.29%l/year), and death
(1.46% vs. 0.59%/year).2* Those receiving the nonrecom-
mended edoxaban 30-mg dose had numerically higher
rates of all-cause death and the NCO, but numerically
lower rates of major or CRNM bleeding. Those receiving
nonrecommended edoxaban 60 mg had numerically lower
rates of all-cause death, major bleeding, major or CRNM
bleeding, and the NCO. As noted, all comparisons between
dosing groups were numerical; no statistical tests were
performed between individual dosing groups.

In a large administrative database of NOAC dosing
assessing data from 14,865 apixaban-, dabigatran-, or
rivaroxaban-treated patients in the USA, 43.0% of patients

with a renal indication for dose reduction received a higher
dose than recommended, and this higher dose was associ-
ated with a higher risk of major bleeding.?¢ Of patients
with no renal indication for dose reduction, 13.3% received
a lower-than-recommended dose, which was associated
with a higher risk of ischemic stroke.?6 Patients receiving a
lower-than-recommended dose of apixaban had a higher
risk of ischemic stroke and a similar risk of major bleeding
compared with patients who received recommended apixa-
ban dosing; there was no significant association between
dose reduction and the risk of stroke or bleeding for dabi-
gatran- or rivaroxaban-treated patients.?¢ It should be
noted that this previous study encompassed data from
different regions and multiple NOAC:s. In a retrospective,
observational analysis of data from NOAC-treated
patients with AF from Taiwan, patients who received the
nonrecommended lower dose had an increased risk of isch-
emic stroke and SEEs, whereas those who received the
nonrecommended higher dose had an increased risk of
major bleeding.?” Therefore, consistent with the data pre-
sented here, underdosed patients appear to have numeri-
cally higher rates of ischemic stroke. On the other hand,
although previous studies of real-world NOAC use suggest
that overdosed patients have higher rates of major bleed-
ing, this was not confirmed by our study. Compared with
patients in US-based studies, patients in the Taiwan- and
South Korea-based studies received lower-than-recom-
mended NOAC dosing more frequently (36.4% and 27.0%
vs. 13.0%, respectively) and received higher-than-recom-
mended dosing less frequently (1.6% and 5% vs. 40.3%,
respectively).16-26-28 This may reflect the reluctance of physi-
cians to prescribe high-dose NOACs in an Asian popula-
tion, which typically has a higher baseline risk of bleeding
and a lower weight than European cohorts.!

In our analysis, South Korea had the largest proportion
of patients who received nonrecommended edoxaban
30mg. Additionally, patients from South Korea also had
the lowest modified HAS-BLED and CHA:2DS2-VASc
scores and significantly lower rates of all-cause death,
major bleeding, major GI bleeding, major or CRNM
bleeding, and the NCO compared with the other countries/
regions. In contrast, patients from Thailand, who more
likely received nonrecommended edoxaban 60mg than
patients in the other countries/regions, had the highest
baseline CHA2DS>-VASc and modified HAS-BLED risk
scores and had significantly higher rates of major GI bleed-
ing and numerically higher rates of ischemic stroke and
SEEs. A significantly higher proportion of patients from
Hong Kong had a history of major or CRNM bleeding
and ischemic stroke with significantly higher rates of all-
cause death, major bleeding, major or CRNM bleeding,
and the NCO,; these patients also had the numerically high-
est rates of CV death, hemorrhagic stroke, and ICH.
Taken together, these data suggest that variations in base-
line characteristics between dosing groups and countries/
regions may have contributed to group differences in
1-year outcomes.

Study Limitations

As the Global ETNA-AF program does not include a
direct comparator arm, no direct conclusions can be drawn
from this study about the effectiveness or safety of edoxa-
ban relative to vitamin K antagonists or any of the other
NOACs. When interpreting the data subcategorized by
country/region or edoxaban dosing group, the relatively
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small number of patients in this study and potential sub-
group differences in baseline characteristics should be
taken into consideration. Additionally, no statistical com-
parisons were drawn between individual dosing subgroups
due to lack of power. Future studies with a larger number
of patients and longer duration may be able to further
assess statistical differences in clinical outcomes between
dosing subgroups.

The purpose of this analysis across multiple countries/
regions was to describe real-world edoxaban prescribing
patterns and clinical outcomes in a Southeast Asian popu-
lation, which would not have been achieved by utilizing
statistical methods intended to balance subgroups by
adjusting for baseline covariates. The real-world nature of
the study provided the unique opportunity to assess clini-
cal outcomes in patients receiving recommended and non-
recommended edoxaban dosing for which data were still
insufficient. Lastly, this study presented 1-year follow-up
data; a longer follow-up period to evaluate effectiveness
and safety is ongoing.

Conclusions

This analysis of edoxaban treatment patterns in routine
care in Southeast Asia demonstrated that the majority of
patients were prescribed the recommended dose of edoxa-
ban. In addition to the high adherence to the recommended
dose of edoxaban, the event rates for ischemic stroke and
major bleeding remained low (<1.5%) over the 1-year fol-
low-up period. Overall, this analysis supports the favorable
effectiveness and safety of edoxaban in the Asian patient
population with AF.

Acknowledgments

Writing and editorial support were provided by Kimberly Dent-
Ferguson, MBS, MPH, and Margaret Van Horn, PhD, CMPP, of
AlphaBioCom, a Red Nucleus company, and funded by Daiichi Sankyo.

Funding
This study was funded by Daiichi Sankyo.

Conflicts of Interest

J.-I.C. reports consulting, speaker, and teaching fees or honoraria
from Abbott, Boehringer Ingelheim, Daiichi Sankyo, Chong Kun Dang,
Daewoong, Hanmi Pharmaceutical, Menarini, Novartis, Roche,
Samyjin Pharmaceutical Co., Ltd., Sanofi, and Yuhan; research grants
from Chong Kun Dang, Medtronic, Samjin Pharmaceutical, and
Sanofi; and a scholarship from the European Society of Cardiology.
S.K.,PJ,HFE.T.,Y.0.Y.S, and C.H.L. declare no competing inter-
ests. C.-C.W. declares honoraria from AstraZeneca, Bayer, Boehringer
Ingelheim, Daiichi Sankyo, Novartis, and Pfizer. L.P. has received
fees and honoraria from Beckman Coulter, Daiichi Sankyo, and
SOTIO. M.U. is an employee of Daiichi Sankyo. R.D.C. reports
grants, personal fees, and nonfinancial support from Daiichi Sankyo
during the conduct of the study; and personal fees from Boehringer
Ingelheim, Bayer, BMS/Pfizer, Novartis, Sanofi, Menarini, Guidotti,
Milestone, and Roche outside the submitted work. P.K. reports non-
financial and other support from Daiichi Sankyo Europe during the
conduct of the study; consulting fees and honoraria from 3M Medica,
MEDA Pharma, AstraZeneca, Bayer Healthcare, Boehringer Ingelheim,
Bristol Myers Squibb, Daiichi Sankyo, Medtronic, Merck, Merck
Sharp & Dohme, Otsuka Pharmaceutical, Pfizer, Sanofi, Servier,
Siemens, and Takeda; research grants from 3M Medica, Cardiovascular
Therapeutics, MEDA Pharmaceutical, Medtronic, OMRON, Sanofi,
St. Jude Medical, German Federal Ministry for Education and
Research, Foundation Leducq, German Research Foundation, and
the European Union; and travel support from the European Heart
Rhythm Association, the European Society of Cardiology, and the
German Atrial Fibrillation Competence NETwork. In addition, P.K.
is listed as an inventor on 2 patents held by the University of Birmingham

(Atrial Fibrillation Therapy WO 2015140571, Markers for Atrial
Fibrillation WO 2016012783).

IRB Information

The Global ETNA protocols were approved in all participating coun-
tries by the responsible ethics committees and institutional review
boards (IRB) prior to initiation. Japan did not require IRB approval
because it was postmarketing surveillance. The program complied
with the Declaration of Helsinki and the International Conference on
Harmonization of Good Clinical Practice standards. All Global
ETNA-AF participants provided written consent before enrollment
(Supplementary Table).

Data Availabhility Statement

The data underlying this article cannot be shared publicly, as the
Global ETNA-AF program is currently ongoing.

References

1. Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J,
Parekh A, et al. Dabigatran versus warfarin in patients with
atrial fibrillation. N Engl J Med 2009; 361: 1139—1151.

2. Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott SD,
Halperin JL, et al. Edoxaban versus warfarin in patients with
atrial fibrillation. N Engl J Med 2013; 369: 2093-2104, doi:10.
1056/NEJMoa1310907.

3. Granger CB, Alexander JH, McMurray JJV, Lopes RD, Hylek
EM, Hanna M, et al. Apixaban versus warfarin in patients with
atrial fibrillation. N Engl J Med 2011; 365: 981-992.

4. Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomstrom-
Lundqyist C, et al. ESC Guidelines for the diagnosis and man-
agement of atrial fibrillation developed in collaboration with the
European Association for Cardio-Thoracic Surgery (EACTS):
The Task Force for the diagnosis and management of atrial fibril-
lation of the European Society of Cardiology (ESC) Developed
with the special contribution of the European Heart Rhythm
Association (EHRA) of the ESC. Eur Heart J 2021; 42: 373—498,
doi:10.1093/eurheartj/ehaa612.

5. Patel MR, Mahaffey KW, GargJ, Pan G, Singer DE, Hacke W,
et al. Rivaroxaban versus warfarin in nonvalvular atrial fibrilla-
tion. N Engl J Med 2011; 365: 883—892.

6. Ruff CT, Giugliano RP, Braunwald E, Hoffman EB, Deenadayalu
N, Ezekowitz MD, et al. Comparison of the efficacy and safety
of new oral anticoagulants with warfarin in patients with atrial
fibrillation: A meta-analysis of randomised trials. Lancet 2014;
383: 955-962, doi:10.1016/s0140-6736(13)62343-0.

7. Chan YH, Kuo CT, Yeh YH, Chang SH, Wu LS, Lee HF, et al.
Thromboembolic, bleeding, and mortality risks of rivaroxaban
and dabigatran in Asians with nonvalvular atrial fibrillation. J Am
Coll Cardiol 2016; 68: 1389—1401, doi:10.1016/j.jacc.2016.06.062.

8. Cha MJ, Choi EK, Han KD, Lee SR, Lim WH, Oh S, et al.
Effectiveness and safety of non-vitamin K antagonist oral anti-
coagulants in Asian patients with atrial fibrillation. Stroke 2017;
48: 30403048, doi:10.1161/STROKEAHA.117.018773.

9. Shen AY, Yao JF, Brar SS, Jorgensen MB, Chen W. Racial/
ethnic differences in the risk of intracranial hemorrhage among
patients with atrial fibrillation. J Am Coll Cardiol 2007; 50:
309-315, doi:10.1016/j.jacc.2007.01.098.

10. Pan WH, Flegal KM, Change HY, Yeh WT, Yeh CJ, Lee WC.
Body mass index and obesity-related metabolic disorders in
Taiwanese and US whites and blacks: Implications for defini-
tions of overweight and obesity for Asians. Am J Clin Nutr 2004,
79: 31-39.

11. Hori M, Connolly SJ, Zhu J, Liu LS, Lau CP, Pais P, et al.
Dabigatran versus warfarin: Effects on ischemic and hemorrhagic
strokes and bleeding in Asians and non-Asians with atrial fibril-
lation. Stroke 2013; 44: 1891-1896, doi:10.1161/STROKEAHA.
113.000990.

12. Chao TF, Chen SA, Ruff CT, Hamershock RA, Mercuri MF,
Antman EM, et al. Clinical outcomes, edoxaban concentration,
and anti-factor Xa activity of Asian patients with atrial fibrillation
compared with non-Asians in the ENGAGE AF-TIMI 48 trial.
Eur Heart J 2019; 40: 15181527, doi:10.1093/eurheartj/ehy807.

13. Chiang CE, Okumura K, Zhang S, Chao TF, Siu CW, Wei Lim
T, et al. 2017 consensus of the Asia Pacific Heart Rhythm Society
on stroke prevention in atrial fibrillation. J Arrhythm 2017; 33:
345-367, doi:10.1016/j.joa.2017.05.004.

14. Chao TF, Joung B, Takahashi Y, Lim TW, Choi EK, Chan YH,

Circulation Reports Vol.6, March 2024



Prescribing Patterns in ETNA-AF Patients From Asia

93

15.

16.

17.

18.

19.

20.

21.

et al. 2021 Focused update of the 2017 consensus guidelines of
the Asia Pacific Heart Rhythm Society (APHRS) on stroke pre-
vention in atrial fibrillation. J Arrhythm 2021; 37: 13891426,
doi:10.1002/joa3.12652.

European Medicines Agency. Lixiana: summary of product char-
acteristics. 2015. https://www.ema.europa.eu/en/documents/
product-information/lixiana-epar-product-information_en.pdf
(accessed 2021).

Lee SR, Lee YS, Park JS, Cha MJ, Kim TH, Park J, et al. Label
adherence for non-vitamin K antagonist oral anticoagulants in a
prospective cohort of Asian patients with atrial fibrillation. Yon-
sei Med J 2019; 60: 277-284, doi:10.3349/ym;j.2019.60.3.277.
Maura G, Blotiere PO, Bouillon K, Billionnet C, Ricordeau P,
Alla F, et al. Comparison of the short-term risk of bleeding and
arterial thromboembolic events in nonvalvular atrial fibrillation
patients newly treated with dabigatran or rivaroxaban versus
vitamin K antagonists: A French nationwide propensity-matched
cohort study. Circulation 2015; 132: 1252-1260, doi:10.1161/
CIRCULATIONAHA.115.015710.

De Caterina R, Agnelli G, Laeis P, Unverdorben M, Rauer H,
Wang CC, et al. The global Edoxaban Treatment in routine
cliNical prActice (ETNA) noninterventional study program:
Rationale and design. Clin Cardiol 2019; 42: 11471154, doi:10.
1002/clc.23279.

De Caterina R, Kim YH, Koretsune Y, Wang CC, Yamashita T,
Chen C, et al. Safety and effectiveness of edoxaban in atrial fibril-
lation patients in routine clinical practice: One-year follow-up
from the global noninterventional ETNA-AF program. J Clin
Med 2021; 10: 573, doi:10.3390/jcm10040573.

Yamashita T, Koretsune Y, Ishikawa M, Shiosakai K, Kogure
S. Postmarketing surveillance on clinical use of edoxaban in
patients with nonvalvular atrial fibrillation (ETNA-AF-Japan):
Three-month interim analysis results. J Arrhythm 2019; 35: 121 -
129, doi:10.1002/joa3.12149.

de Groot JR, Weiss TW, Kelly P, Monteiro P, Deharo JC, de
Asmundis C, et al. Edoxaban for stroke prevention in atrial
fibrillation in routine clinical care: 1-year follow-up of the pro-
spective observational ETNA-AF-Europe study. Eur Heart J
Cardiovasc Pharmacother 2021; 7: £30—£39, doi:10.1093/ehjcvp/

22.

23.

24.

25.

26.

27.

28.

pvaa079.

World Medical Association. World Medical Association
Declaration of Helsinki: Ethical principles for medical research
involving human subjects. JAMA 2013; 310: 2191-2194.
Rodeghiero F, Tosetto A, Abshire T, Arnold DM, Coller B,
James P, et al. ISTH/SSC bleeding assessment tool: A standard-
ized questionnaire and a proposal for a new bleeding score for
inherited bleeding disorders. J Thromb Haemost 2010; 8:
2063-2065, doi:10.1111/5.1538-7836.2010.03975.x.

Yamashita T, Koretsune Y, Nagao T, Shiosakai K. Postmarket-
ing surveillance on the clinical use of edoxaban in patients with
nonvalvular atrial fibrillation (ETNA-AF-Japan): One-year
safety and effectiveness analyses. J Arrhythm 2020; 36: 395-405,
doi:10.1002/joa3.12332.

Chao TF, Hong KS, Lee BC, De Caterina R, Kirchhof P, Reimitz
PE, et al. Factors associated with the dosing of edoxaban for
stroke prevention in patients with atrial fibrillation from South
Korea and Taiwan: l-year data from the Global ETNA-AF
Program. J Chin Med Assoc 2021; 84: 485-490, doi:10.1097/
jema.0000000000000516.

Yao X, Shah ND, Sangaralingham LR, Gersh BJ, Noseworthy
PA. Non-vitamin K antagonist oral anticoagulant dosing in
patients with atrial fibrillation and renal dysfunction. J Am Coll
Cardiol 2017; 69: 2779—2790, doi:10.1016/j.jacc.2017.03.600.
Chan YH, Chao TF, Chen SW, Lee HF, Yeh YH, Huang YC,
et al. Off-label dosing of non-vitamin K antagonist oral anticoagu-
lants and clinical outcomes in Asian patients with atrial fibrillation.
Heart Rhythm 2020; 17: 2102-2110, doi:10.1016/j.hrthm.2020.
07.022.

Steinberg BA, Shrader P, Thomas L, Ansell J, Fonarow GC,
Gersh BJ, et al. Off-label dosing of non-vitamin K antagonist
oral anticoagulants and adverse outcomes: The ORBIT-AF II
registry. J Am Coll Cardiol 2016; 68: 25972604, doi:10.1016/j.
jacc.2016.09.966.

Supplementary Files

Please find supplementary file(s);
https://doi.org/10.1253/circrep.CR-23-0098

Circulation Reports Vol.6, March 2024


https://www.ema.europa.eu/en/documents/product-information/lixiana-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/lixiana-epar-product-information_en.pdf

